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Doug Sonderegger 
Executive Vice President 

 

CB Richard Ellis, Inc. 
Brokerage Services 
Industrial and Office Properties 
 

111 Universal City Plaza, 27th Floor 
Universal City, CA 91608 
 
818 907 4607 Tel 
818 907 4702 Fax 
 
doug.sonderegger@cbre.com 
www.cbre.com 
 

C O M M E R C I A L  R E A L  E S T A T E  S E R V I C E S  

January 18, 2011 
 
Mr. Alex Herrell 
Newhall Land & Farming 
25124 Springfield Court, Suite 300 
Valencia, CA 91355 

 
RE:  Projection; Job Creation/Businesses  
        Entrada (VTTM 53295) 
          Property # 1; 53.8 acres, (PA 1‐3) 
          Property # 2; 2.9 acres, (PA 14) 
 
Dear Alex: 
 
As  requested  I  have  reviewed  the  proposed  development  Site  Plans  for  the  two  subject 
properties within Valencia Gateway with the  intent to project the number of Jobs created and 
Businesses/Companies that will be encompassed within each development at “build out”.   
 
My partner (Craig Peters) and I have worked extensively in North Los Angeles/Ventura County’s 
i.e. San Fernando, Santa Clarita and Antelope Valley’s  for over 20 years and have  compiled a 
historical data base within all product designations (Office, Industrial Retail and Mixed Use) and 
believe the  information that has been provided will be representative of the  Jobs created and 
the Businesses/Companies that will occupy the projects at “build out”.  

 
The total GLA of both Property 1 and Property 2  is 726,000 square feet. The total  jobs created 
encompass 2,573.   

 
Property # 1; (GLA 676,000 square feet) 
 
Location:  North Commercial; NEC of Commerce Center Drive and Magic Mountain Pkwy 
Acres: 53.8 
 
This site is planned for mixed use Office (professional) and Commercial/Retail development.  
 
The Office  (professional) portion of  the development  is  400,000  square  feet, will  encompass 
four Class A  steel  frame buildings each 4‐stories and approximating 100,000  square  feet. The 
total GLA of the Office segment of the development will encompass 400,000 square feet.   
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The larger floor plates (25,000 square feet) of the 4 Class “A” buildings would most likely attract 
larger  tenants  than  the  average  for  the  Santa Clarita Valley.   Hence,  the  assumption  for  the 
average size office tenant will range between 2,500 to 10,000 square feet.   
 
The Commercial/Retail portion of the development  is 276,000 square feet and will encompass 
seven buildings with the buildings ranging in size from approximately 142,000 square feet to as 
small as 5,000 square feet. 
   
The larger size of the proposed Commercial/Retail buildings (approximately 142,000 and 60,000 
square  feet)  indicates a  larger average  size  retail  tenant  than  is  typical  in  the area.   The  size 
range of the smaller retail tenancies will approximate 2,000 to 5,000 square  feet  in  the multi‐
tenant building.  
 
The matrix below incorporates these assumptions and projects total Jobs created and number of 
Businesses/Companies that will occupy the development at “build out”. 

   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Summary:         
         

Property Type    
Mixed Use 
Office/Retail

Jobs 
Created  Businesses 

Number of Acres     53.8      
SF of Office:     400,000      
   Average size Office tenant  7,000     
   Number of Office Jobs per 1,000  4.00 1,600  
   Number of Office     
Businesses       60
SF  of Retail:     276,000     

   Average size Retail  tenant  14,055   
   Number of Retail jobs per 1,000 SF  2.85 789  
   Number of Retail Businesses  18

Total GLA, Jobs and Businesses 
Created 

 
 

    
676,000 2,389 78
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ALLAN E. SEWARD
ENGINEERING GEOLOGY, INC.

Geological And Geotechnical Consultants

December 21, 2009 Job No: 09-1702R-4

The Newhall Land and Farming Company
23823 West Valencia Boulevard
Valencia, California 91355

Attention: Mr. Fred MacMurdo

Subject: GEOLOGIC AND GEOTECHNICAL REPORT
Review of Revised Vesting Tentative Tract Map 53108 (Dated 12/21/09)

Project: Landmark Village
Newhall Ranch
Los Angeles County, California

References: See end of text

Dear Mr. MacMurdo:

This report presents our opinions regarding the existing geologic and geotechnical conditions

at the above-referenced site and their effects on the proposed development.

1.0 INTRODUCTION

The following report has been prepared at the request of The Newhall Land and Farming

Company (Newhall Land) to address the revised tentative map design for Landmark Village.

This firm previously prepared a Geologic and Geotechnical report dated September 27, 2000

and a subsequent addendum report dated February 10, 2001 addressing the tentative map

dated June 11, 2000. This tentative map was subsequently approved from a geologic and

geotechnical standpoint in review sheets dated March 1, 2001 and March 19, 2001,

respectively. The revised tentative map design addressed herein was prepared by Psomas

and consists of 13 sheets, dated December 21, 2009. The revised plans now include off-site

grading for a borrow site and associated water tank site at Adobe Canyon to the south, a

levee at Onion Field to the south, interim grading for the construction of an interchange at the

intersection of Highway 126 and Chiquito Canyon Road/Long Canyon Road and associated

widening of Highway 126, a utility corridor to the proposed Newhall Ranch Water

Reclamation Plant (WRP) site to the west, and construction of a water tank site on PM 18108
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to the northeast. All of this adjacent (off-site) property is currently owned by Newhall Land.

The geologic and geotechnical conditions at the proposed borrow site, levee, and proposed

improvements north of Highway 126 at Chiquito Canyon Road were previously described in

our report for The Homestead project, VTT 060678 (see referenced report dated 9/30/05).

The proposed Utility Corridor was addressed from a geotechnical standpoint in our

referenced report (dated 5/25/07). The conclusions and recommendations presented in our

previous referenced reports remain applicable, except where superceded in this report.

2.0 SCOPE OF WORK

The scope of work performed for this study included the following tasks:

1. Coordination with Newhall Land and the project supervising Civil Engineer, Psomas.

2. Review of the tentative map plans dated 12/21/09 prepared by Psomas, which utilizes

updated topography prepared by Hunsaker and Associates, flown on 5/24/06 and

compiled on 11/15/06.

3. Review of our previous reports for Landmark Village, the subject portions of the

adjacent Homestead development (VTTM 060678), the proposed Utility Corridor, and

the proposed Newhall Ranch WRP site.

4. Review of updated liquefaction analyses and incorporation of the results into our

conclusions and recommendations for the site.

5. Revision of our geologic cross sections to reflect the revised, proposed grades and

updated topography.

6. Updating of previous slope stability analyses at critical cross sections, based on the

revised grades and topography.

7. Geologic and geotechnical review of the off-site grading proposed north of Highway

126, east of Chiquito Canyon Road, and of previous mapping and analyses for the

Homestead project in this area. Preparation of pertinent cross sections, geologic and

geotechnical analyses, completion of appropriate stability analyses, and development of

conclusions and recommendations for the proposed grading.
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8. Geologic and Geotechnical review of grading proposed for the off-site borrow area and

for the associated tank site at Adobe Canyon, located south of the Santa Clara River, and

of previous mapping and analyses for the Homestead project in this area. Preparation of

pertinent cross sections, geologic and geotechnical analyses, completion of appropriate

stability analyses, and development of conclusions and recommendations for the

proposed grading.

9. Geologic and geotechnical review of the temporary levee proposed south of the Santa

Clara River at the Onion Field portion of The Homestead project, based on data from our

referenced report.

10. Geologic and geotechnical review of the proposed grading for the Utility Corridor

design and incorporation of data and conclusions presented in our referenced report.

11. Review of the water tank site proposed at Parcel Map 18108 and a report prepared by

R.T. Frankian & Associates dated 3/28/08, addressing the geologic and geotechnical

conditions at the site.

12. Preparation of updated geologic/geotechnical maps for the site utilizing the revised

tentative map as a base.

13. Preparation of the text of this report, which summarizes the results of our analyses and

updated conclusions and recommendations for the development of the site.

14. Preparation of this report and associated figures, logs, and tables in hard copy and digital

(Pdf) format.

3.0 SITE DESCRIPTION

Vesting Tentative Tract 53108, also known as Landmark Village, is a portion of the Newhall

Ranch Development located in northwestern Los Angeles County. This 292.6 acre site is

located south of Highway 126, north of the Santa Clara River, west of Castaic Creek and east

of the Chiquito Canyon drainage. The limits of development adjacent to the Santa Clara

River and Castaic Creek channels have been modified from the 6/11/00 design to provide a

wider buffer between areas proposed for development and the river habitat. The site is

generally flat except for existing banks between younger and older alluvium, and ascending

fill slopes and local bedrock outcrops along the south side of Highway 126. The site ranges
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in elevation from approximately 900 feet along the Santa Clara River on the southwestern

portion of the site to a high point of 1005 ft on a knob along Highway 126 (see Tentative

Map for details of the site topography). Much of the site is currently used for agricultural

purposes. Portions of the northern margin of the site have been disturbed by construction

associated with Highway 126, the abandoned Southern Pacific railroad line, and various

pipelines. Debris, including concrete and asphalt concrete blocks, has been placed on several

portions of the site. There are five abandoned oil wells and at least 13 water wells on or

immediately adjacent to the site. The revised tentative map plans also include off-site

grading on the Adobe Canyon, Onion Field, and Chiquito Canyon portions of the adjacent

Homestead Project (VTT 060678), along the south side of Highway 126 westward to the

proposed WRP site, and to the north at PM 18108 (see attached plans for details).

4.0 PROPOSED DEVELOPMENT

Vesting Tentative Tract 53108 is proposed as a residential and commercial development

consisting of 422 lots that are to provide 1444 dwelling units (see Sheets 3 and 4). In

addition to residential and commercial buildings, a school, a fire station, park site, open space

and recreational areas, and a fire station are proposed. A lot summary of the proposed

development is provided on Sheet 1 of the Tentative Map. A buried, soil-cement liner is

proposed to provide bank protection along the edges of the channels of the Santa Clara River,

Castaic Creek, and Chiquito Canyon drainage. A variable gradient (not steeper than 3:1) fill

slope is proposed in front of the channel liner. Access to the site will be provided along

Highway 126 at Wolcott Road and at Chiquito Canyon/Long Canyon Road. Final grade will

be raised from 1 to 18 ft over much of the site, requiring the import of approximately 5.92

million yd3 of fill. The tallest proposed cut and fill slopes on Landmark Village are located

along the south side of Highway 126. Retaining walls up to 12 ft in height are now

incorporated into the slope design, as shown on the Tentative Map. All of the proposed cut

and fill slopes are less than 28 ft in height.

Additional grading has now been incorporated into the tentative map design for VTT 53108

at several off-site locations. The off-site improvements include grading to construct an

interchange between Highway 126 and Chiquito Canyon Road/Long Canyon Road and

associated widening of Highway 126 for an off ramp (see Sheets 3 and 11). Grading for a

borrow site and associated water tank site at the Adobe Canyon portion of the Homestead

project (VTT 060678) located south of the Santa Clara River, is shown on Sheet 11. A

temporary levee with a soil cement liner is proposed along the south side of the Santa Clara

River at the Onion Field portion of the Homestead project (See Sheet 5). A Utility Corridor
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is proposed extending along the south side of Highway 126 from the west end of Landmark

Village westward to the proposed WRP site (see Sheets 9 and 10). Off-site debris basins

associated with the WRP site are also shown on Sheet 9. A Zone 1A water tank site is

proposed on the adjacent PM 18108, as shown on Sheet 6. Geologic and geotechnical

conditions at Chiquito Canyon Road, Adobe Canyon, and Onion Fields are presented in the

referenced report by AESEGI for the Homestead project. The interim conditions proposed

on the Landmark Village tentative map for these off-site areas are addressed herein utilizing

data from our 9/30/05 Homestead report (see References). The anticipated geologic

conditions for the proposed Utility Corridor are described in our referenced report (dated

5/25/07) and the proposed off-site debris basins associated with the WRP site are addressed

in our referenced reports (dated 6/19/06, 9/8/06, and 1/25/08). The Zone 1A Tank site at PM

18108 has been addressed by the project geotechnical consultant for PM 18108. A copy of

their report is included as Appendix D of this report.

5.0 GEOLOGY

The subject site is in the eastern Ventura Basin of southern California. The Ventura Basin is

a westerly plunging depositional basin produced by tectonic downwarping initiated during

the early Miocene and its axis approximately coincides with the Santa Clara River. All of the

geologic formations exposed on the subject site were deposited within the Ventura Basin.

Most of the subject site is covered by alluvium and older alluvium. Bedrock of the Pico

Formation and Saugus Formation locally crops out on the site along the south side of

Highway 126. The bedrock exposed at the site has been warped into an east-plunging

anticinal fold. Details of the geologic units and structural at the site are provided in the

referenced reports for VTT 53108 and in the referenced reports for the associated off-site

areas.

6.0 SEISMIC CONSIDERATIONS

6.1 California Building Code Response Spectrum

The following parameters should be used for calculation of the California Building Code

(CBC) response spectrum:
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Site Class = D [CBC, Table 1613A.5.2]

Ss = 2.242g

S1 = 0.685g

Fa = 1.0 [CBC, Table 1613.5.3 (1)]

Fv = 1.5 [CBC, Table 1613.5.3 (2)]

The values for Ss and S1 listed above were obtained using the Seismic Hazard Curves

and Uniform Hazard Response Spectra computer program developed by the United

States Geologic Survey (USGS).

6.2 Liquefaction

The potential for liquefaction at the Landmark Village site and for associated post-

earthquake liquefaction-induced settlement was originally assessed for 8 of the 64 CPT

soundings presented in our referenced report dated 9/27/00. We subsequently analyzed the

potential for liquefaction in 21 CPT soundings utilizing current procedures set forth by the

California Geological Survey and in the 2007 California Building Code. Details of our

liquefaction analyses are presented in Appendix C.

Our analyses indicate that potential liquefaction-induced settlement will be less than one

inch at 11 of the 21 CPT sounding locations that we analyzed and that potential

liquefaction-induced settlement between about one and two inches could occur in the

vicinity of CPT soundings 5, 13, 19, 96, 105, 106, 108, 109, 111, and 115. We have made

minor revisions to the recommended alluvial removal depths shown on the attached

Geotechnical Map in order to mitigate potential liquefaction-induced settlements in the

vicinity of these CPT soundings.

7.0 GENERAL CONCLUSIONS AND RECOMMENDATIONS

7.1 Feasibility of Development

Vesting Tentative Tract 53108 is feasible for development from a geologic/geotechnical

standpoint, provided that the recommendations presented in our prior reports and in this

report are incorporated into the Tentative Map design and implemented during

construction. The earthworks recommendations provided in our previous reports remain

applicable, except where superceded in this report.
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7.2 Earthworks Recommendations

7.2.1 Removals

Removal depth recommendations are provided on the attached Geologic/Geotechnical

Map for VTT 53108 based on our previous review of the site alluvial conditions and on

our updated liquefaction analyses. Ground water may be encountered during grading

removals, as discussed in our previous reports. The grading contractor should be

prepared to implement dewatering measures as necessary, to achieve the recommended

removals. Anticipated removal depths for off-site grading are based on previous,

site-specific investigations, as described herein.

7.2.2 Fill Compaction for Roadways

Roads with gradients as shallow as 0.5% are proposed at the site. As discussed in our

referenced Geotechnical Letter Report (dated 8/27/07), fill depths and underlying dense

alluvial deposits are expected to be relatively uniform across the site and the fill

materials are anticipated to be dominantly granular in nature. Therefore, potential

differential settlement is expected to have a negligible impact on the constructed

gradients of the proposed roadway alignments, provided that our recommendations for

removal of unsuitable soils and fill placement are followed during the grading

operations. In order to further limit potential affects of fill settlement on the roadway

gradients, the top 2 ft of fill materials below the road base should be compacted to at

least 95% of Maximum Dry Density (per ASTM D1557).

7.2.3 Proposed Fill Slopes

Review of the revised Tentative Map indicates that no fill slopes greater than 28 ft in

height are proposed on Landmark Village. All fill slopes are proposed at a gradient of

2:1 (h:v) or shallower. Based on the shear strengths of site materials and of anticipated

import materials, gross stability of these fill slopes is expected to be satisfactory.

However, granular alluvial soils at the site have a low cohesion and are not expected to

provide satisfactory surficial stability. Therefore, the fill material within one equipment

width (12 ft minimum) of the slope face should be constructed with cohesive material

obtained by selective grading of on-site or imported cohesive materials.
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7.2.4 Proposed Cut Slopes

Review of the revised Tentative Map design for VTT 53108 indicates that no cut slopes

greater than 28 ft in height are proposed.

A 27 ft high cut slope is proposed along Highway 126 on the western portion of the site.

Based on conditions observed in Bucket-Auger Boring BA-1R, a daylighted bedding

component will be exposed in the Pico Formation bedrock, as shown on Cross Sections

1-1� and 2-2� (see Sheet 3).  Slope stability analyses of Cross Sections 1-1� and 2-2� are 

presented in Appendix B. Results of these analyses indicate a factor of safety under

static loading conditions greater than 1.5 for Cross Section 1-1�.  However, owing to fill-

over-cut conditions that would exist over most of this slope, a 15 ft wide stability fill

with a 3 ft deep keyway is recommended. Slope stability results for Cross Section 2-2� 

indicate a factor of safety less than 1.5 under static loading conditions for this slope.

Therefore, a 15 ft wide buttress with a 3 ft deep keyway is recommended for this slope.

Daylighted bedding conditions and older alluvium are also anticipated to be exposed in a

small, 28 ft high composite cut slope located farther to the east, based on conditions

observed in Boring BA-2R. Slope stability analysis of Cross Section 3-3� also indicates 

a factor of safety less than 1.5 under static loading conditions. In order to satisfy

minimum safety factor requirements and to prevent potential surficial instability from

fill-over-cut and older alluvium-over-bedrock conditions, a 15 ft wide buttress with a 3 ft

deep keyway is recommended for this slope.

Minor cut slopes are proposed elsewhere on the site that will expose alluvium or

artificial fill. These materials should be removed and replaced with a compacted

stability fill. Therefore, no cut slopes will remain on the site following completion of

grading. Selective grading and stockpiling of cohesive soils for subsequent placement in

stability fills and buttress fills is recommended, as discussed in the Proposed Fill Slope

section above.

7.3 Retaining Walls

Retaining walls up to 12 ft in height are now proposed along much of the proposed slope

descending from Highway 126. Specific parameters for the design of these retaining walls

will be provided at the grading plan stage. Gross slope stability of slopes behind and in
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front of the proposed retaining walls has been evaluated. The results of these analyses are

provided in Appendix B.

7.4 Buried Bank Stabilization

A buried soil cement liner is proposed along the southern, eastern, and western boundaries

of the project in order to protect the development from erosion and damage resulting from

potential storm flow events along the Santa Clara River, Castaic Creek, and Chiquito

Canyon drainages respectively. The bank protection alignment and design has been

modified from the Tentative Map layout addressed in our referenced 9/27/00 report. A

Geotechnical report will be provided under separate cover addressing the proposed soil-

cement design.

8.0 OFF-SITE GRADING

The recommendations provided below for specific off-site locations supplement the general

recommendations provided in the preceding section of this report.

8.1 Onion Field Levee

A levee with buried bank stabilization is proposed along the south bank of the Santa Clara

River (see Sheet 5) to protect the Onion Field area from erosion damage during storm

flows. The levee is underlain by granular alluvium and older alluvium. This area was

addressed from a geotechnical standpoint in our report for VTT 060678 (dated 9/30/05).

Pertinent subsurface exploration locations and recommended removal depths in the

vicinity of the proposed levee are shown on Sheet 5 of the attached Geologic/Geotechnical

Map. Ground water may be encountered within the removal excavation for the levee. The

grading contractor should be prepared to implement dewatering measures, if necessary.

Removals should extend a horizontal distance equal to the removal depth behind the toe of

the 5:1 (h:v) levee back slope in order to provide lateral support for the fill and to avoid

the need to undercut the 5:1 fill slope during future removals for the adjacent Onion Field

area. None of the recommended removals are anticipated to be deeper than the excavation

for the buried liner. A detailed geotechnical report addressing the buried bank protection

will be provided under separate cover.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology



The Newhall Land and Farming Company Job No: 09-1702R-4
December 21, 2009 Page 10

8.2 Zone 1A Water Tank at PM 18108

A Zone 1A Water Tank is proposed at elevation 1172.0 above Franklin Parkway on PM

18108 as part of the Tentative Map for Landmark Village (see Sheet 6). A Geotechnical

Report addressing the tank site was completed by the Project Geotechnical Engineer for

PM 18108, R.T. Frankian and Associates dated 3/28/08. A copy of their report is attached

in Appendix D. We have reviewed this report and accept that the findings, conclusions

and recommendations presented therein are acceptable for the proposed use.

8.3 Utility Corridor to WRP Site

Sheets 9 and 10 illustrate a proposed Utility Corridor alignment extending along the south

side of Highway 126 from the west end of Landmark Village to the proposed Newhall

Ranch Water Reclamation Plant (WRP) site, west of San Martinez Grande Canyon. This

segment of the proposed Utility Corridor was evaluated in our referenced report dated

5/25/07. Soil-cement and turf reinforcement mat are proposed along portions of the Utility

Corridor to protect the utility lines from damage during storm flows along the Santa Clara

River. A geotechnical evaluation of the proposed bank protection will be provided under

separate cover. Proposed mass grading for the WRP Site and for the desilting basins

located to the north of Highway 126 were addressed in our referenced reports for the WRP

site and the associated storm drains (dated 6/19/06, 9/8/06, and 1/25/08).

8.4 Interchange at Highway 126 and Chiquito Canyon Road/Long Canyon Road

8.4.1 Introduction

Sheet 11 of the attached Tentative Map illustrates proposed grading to allow for

construction of an interchange where Highway 126 crosses the ultimate alignment of

Chiquito Canyon Road/Long Canyon Road. The proposed design includes widening of

Highway 126 to the north to allow for construction of on ramps and off ramps. The

proposed grading includes construction of south-facing cut slopes and fill slopes and

small north-facing cut slopes adjacent to Highway 126, placement of disposal fill in

adjacent tributary canyons and on the east side of Chiquito Canyon, and construction of

necessary debris basins. Landslide Qls-XVIII(B) will be completely removed by the

proposed grading.
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8.4.2 Cut Slopes

Cut slopes are proposed along the north side of Highway 126 at gradients ranging from

2:1 to 3.5:1 (h:v). The large, south-facing cut slopes are designated as CS-1 through CS-

4 on the attached Geotechnical Map for ease of reference. Bedding structure dips in the

direction of these south-facing slopes, producing potentially adverse conditions. Four

geologic cross sections (4-4� through 7-7�) were therefore constructed to illustrate the

subsurface bedrock geometry at critical locations for analysis. Data from two new

borings (designated as B-1 and B-2) were used to help define the stratigraphy and

structure of the bedrock and ground water conditions in this area. The location of the

interfingering contact between the Saugus and Pico Formations was revised based on

these borings.

Cut-slope CS-1: A small (30 ft high maximum), south-facing cut slope is proposed west

of Chiquito Canyon Road and north of the proposed on ramp. This slope is anticipated

to expose daylighted bedding conditions within the Pico Formation. Owing to the small

size of the slope, a stability/buttress fill with a 15 ft wide, 3 ft deep keyway is considered

adequate to provide global and surficial stability. Cut-slope CS-1 bends northward along

Chiquito Canyon Road. This portion of the slope will expose neutral bedding conditions

and is expected to be grossly stable.

Cut-slope CS-2: A large (175 ft high), south-facing cut slope is proposed east of

Chiquito Canyon Road and north of the proposed off ramp. The lower 20 to 25 ft of this

slope is proposed at a 2:1 (h:v) gradient, in general conformance with future proposed

grades for VTT 060678 (in-progress). The upper portion of the slope is above future

proposed grades for VTT 060678 and is designed at a gradient of 3.5:1 (h:v). Cross

section 4-4� was constructed to illustrate the subsurface geologic conditions and to use

for evaluating the stability of this slope. The cut slope is in close proximity to the

interfingering contact between the Pico and Saugus Formations. The more conservative

cross bedding strength (from the Pico Formation) and the more conservative bedding

plane strength (from the Saugus Formation) were used in our stability analyses.

Analysis of cross section 4-4� indicates that cut-slope CS-2 meets minimum Los Angeles

County factor of safety requirements (see Appendix B). However, a buttress was

previously recommended for the lower portion of this slope relative to design grades for

VTT 060678 and potential subsurface water conditions that were analyzed in our

referenced report, dated 9/30/05. The design and need for this buttress should be
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confirmed relative to the final Tentative Map design for VTT 060678. A stability fill

with a 5 ft deep by 25 ft wide keyway may be needed on the lower 2:1 (h:v) portion of

the slope as a precaution relative to the daylighted bedding conditions and because of

potential exposure of weak interbeds along the Pico/Saugus Formation contact. Portions

of Landslides Qls-XVI(B) and Qls-XVII(B) will be exposed on the eastern portion of

CS-2. It is recommended that this slope be expanded to the east to allow for removal

and replacement of the landslide material. Landslide Qls-XVI(B) is up slope of the

proposed debris basin and should be removed to eliminate potential impacts to this

basin.

Cut-slope CS-3: A 125 ft high cut slope is proposed east of CS-2. The lower two-thirds

of this slope is proposed at a 2:1 (h:v) gradient in general conformance with future

proposed grades for VTT 060678. The upper third of the slope is above future proposed

grade for VTT 060678 and is designed at a 3.5:1 (h:v) gradient. This slope is expected

to dominantly expose bedrock of the Saugus Formation. However, the Pico Formation

may locally be exposed owing to the interfingering nature of the Pico/Saugus contact.

The more conservative of the two formational strengths for bedding plane and cross

bedding conditions were therefore used in our stability analyses. The geometry of the

proposed slope relative to existing topographic and geologic conditions is illustrated on

cross section 7-7�, which was modified from cross section 9B-9B� from our referenced 

report for VTT 060678. Based on our analyses, the slope does not meet the minimum

required factor of safety for stability (see Appendix B). A buttress with a keyway 7 ft

deep and 75 ft wide will increase the factor of safety above Los Angeles County�s 

minimum requirements. This recommended buttress design is shown on geologic cross

section 7-7� (Plate I) and on the attached Geologic/Geotechnical Map for Sheet 11 (see

Appendix E). A buttress was also recommended for the lower portion of this slope

during our investigation for VTT 060678 (see referenced report dated 9/30/05). The

design of this buttress should be confirmed relative to the final Tentative Map design for

VTT 060678.

Cut-slope CS-4: A 215-ft high, composite cut and fill slope is proposed east of CS-3 on

the north side of Highway 126. The cut slope areas are dissected by three narrow

canyons. Placement of fill will be required in these canyons to achieve the proposed

slope grades. This slope is proposed at a 2.5:1 (h:v) gradient.  Cross section 5-5� and  

6-6� were constructed to illustrate critical bedrock conditions relative to the proposed

slope. This cut slope is expected to expose bedrock of the Saugus Formation. Analysis

of cross section 5-5� indicates that the western portion of the slope does not meet the Los
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Angeles County minimum factor of safety requirement for pseudo-static conditions (see

Appendix B). A buttress with a 7 ft deep and 75 ft wide keyway will increase the factor

of safety of the subject portion of CS-4 above the Los Angeles County minimum

requirements. This buttress design is illustrated on geologic cross section 5-5� (see Plate

I) and on the attached Geologic/Geotechnical Map for Sheet 11 (See Appendix E).

Analysis of cross section 6-6� indicates that the eastern portion of the slope will have 

factors of safety in excess of Los Angeles County minimum requirements. However,

owing to the sliver cuts and fills proposed at this slope and potentially adverse bedding

conditions, a stability fill with a 55 ft wide and 5 ft deep keyway is recommended for the

eastern portion of the slope.

The small, north-facing cut slopes between Highway 126 and the proposed off ramps are

expected to expose antidip bedding and are anticipated to be grossly stable.

8.4.3 Disposal Fills

Disposal fill areas are proposed at four locations north of Highway 126, designated as

DF-1 through DF-4 for reference (see Sheet 11 for locations). Canyon subdrains will be

required for these disposal fills. The design of these drains should be addressed at the

Grading Plan stage.

Disposal fill DF-1: This disposal fill is located in the small tributary canyon between

cut-slopes CS-3 and CS-4 and includes construction of a fill slope connecting the two

cut slopes. Much of this canyon is underlain by artificial fill associated with a pad for

the Exxon Mobil Corp Castaic Junction Gas Unit #1� well.  The portions of the artificial

fill and any loose soil or slopewash underlying the proposed fill slope should be

removed prior to placement of compacted fill. The artificial fill and any underlying soils

and slopewash behind the slope should also be removed to allow placement of structural

fill for future use as part of VTT 060678. Alternatively, if the artificial fill is not

removed (for the intended use as a disposal fill only), the area of nonstructural fill should

be designated with a Geotechnical Note to address potential future settlement. Any

remaining artificial fill should be removed and recompacted prior to future development

for VTT 060678. The well should be tested in the field during grading to check for leaks

and abandoned in compliance with the requirements of the California Division of Oil

and Gas.
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Disposal fill DF-2: This disposal fill is proposed in the tributary canyon located between

cut-slopes CS-2 and CS-3, and includes construction of a fill slope connecting the two

cut slopes. This disposal fill overlies portions of Landslides Qls-XIII(B), Qls-XIV(B)

and Qls-XVI(B). Analyses of cross sections 8-8� and 9-9� (modified from cross sections 

7B-7B� and 10B-10B� for VTT 060678) indicate that these landslides do not meet the

minimum Los Angeles County factor of safety requirements with placement of the

proposed disposal fill. For the current intended use as a disposal fill, it is our

understanding that these landslides will not be mitigated. Therefore, the landslides have

been designated within a recommended Restricted Use Area on the attached

Geologic/Geotechnical Map. Recommendations to mitigate these landslides relative to

future proposed development for VTT 060678 are provided in our referenced report

dated 9/30/05. All compressible landslide material, slopewash and alluvium must be

removed prior to placement of future structural fills.

Qls-XVI(B) is a shallow landslide located on the east margin of cut-slope CS-2.

Disposal fill and a debris basin are proposed to overlie this landslide. In order to

mitigate potential impacts to the proposed debris basin from settlement and potential

accumulation of landslide debris, it is recommended that this landslide be completely

removed and the slope reconstructed as an extension of CS-2.

Disposal fill DF-3: This disposal fill is proposed to the northwest of CS-2 on the east

side of Chiquito Canyon Road. A 4:1 (h:v) fill slope roughly 90 ft high is proposed with

this disposal site. Based on previous analyses of higher, steeper fill slopes in this area

for VTT 060678, this slope will be grossly stable per Los Angeles County criteria. This

fill will overlie alluvium and Pico Formation bedrock. The alluvial removals within the

footprint of this disposal fill that are recommended in our referenced report for VTT

060678 dated 9/30/05 should be completed prior to placement of compacted fill (see

Sheet 11 for details).

Disposal fill DF-4: This disposal fill is proposed on the east side of Chiquito Canyon

Road, roughly 1500 ft north of Highway 126. A 70-ft high 4:1 (h:v) fill slope is

proposed at this site. This fill will overlie Pico Formation bedrock, landslides Qls-X(B)

and Qls-XI(B), surficial failures, and alluvium. All unsuitable landslide material,

artificial fill, and surficial failures within the disposal fill footprint should be removed

prior to placement of compacted fill. The alluvial removals recommended in our

referenced report for VTT 060678 should also be completed prior to placement of

compacted fill (see Sheet 11 for details). Additional removals will likely be required
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beyond the proposed disposal fill footprint at Qls-XI(B) in order to tie the fill slope into

competent material.

8.5 Adobe Canyon Borrow Site and Water Tank Site

A borrow site is proposed at the Adobe Canyon portion of VTT 060678, on the south side

of the Santa Clara River. This borrow site is designed to generate 6,468,500 cubic yards

of raw cut and a net export of 6,322,200 cubic yards of export fill. The borrow materials

will be generated almost entirely from the granular, lower member of the Saugus

Formation. The fills will be generated by cutting of ridges on the flanks of Adobe

Canyon, which will produce cut slopes to heights of up to 175 ft. All of these cut slopes

are expected to expose antidip to neutral bedding conditions or bedding dipping steeper

that the slope. The slopes will expose the lower member of the Saugus Formation, with

local exposure of subhorizontal terraced deposits (see cross sections 28L-28L� through 

37L-37L� on Plate I in Appendix E, which are revised from our referenced report for

VTT 060678). Analysis of the highest cut slope (CS-34L) with cross section 28L-28L

indicates that the antidip cut slopes will be grossly stable per Los Angeles County

requirements.

Two small landslides (Qls-XIL and Qls-XIIL) are within the borrow site footprint. Most

of the landslide material will be removed by proposed borrow site grading. The remainder

of these landslides will be removed by the proposed grading for VTT 060678. The

alluvial and artificial fill removals recommended in our referenced report for VTT 060678

for Adobe Canyon should be completed prior to future development of the site.

A water tank site is proposed at an elevation of 1170 ft near the top of cut-slope CS-36La.

The cut slopes proposed adjacent to the tanks site will expose antidip to neutral bedding

conditions and will be grossly stable based on analysis of the more critical conditions at

cut-slope CS-34L.

9.0 LOS ANGELES COUNTY 111 STATEMENT

In compliance with Section 111 of the Los Angeles County Building Code, it is the finding

of this firm that the proposed development designated on Vesting Tentative Tract 53108 will

be safe against hazard from landslide, settlement or slippage and will not affect off-site

property provided that all our recommendations are incorporated into the Grading Plan and

implemented during construction. It is also our finding that the proposed grading shown on
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off-site areas associated with the Landmark Tentative Map will be safe for the uses intended

and will not affect off-site property provided that all our recommendations are incorporated

in the Grading Plan and implemented during construction.

10.0 GEOLOGIST/GEOTECHNICAL ENGINEER OF RECORD

This report has been prepared assuming that Allan E. Seward Engineering Geology, Inc. will

refine all geologic and geotechnical data, as required, for the Grading Plan phase of this

project. If this work is performed by another party, that party must review this report,

assume full responsibility for recommendations contained herein, and assume the title of

responsibility as �Geologist/Geotechnical Engineer of Record� for the specific work. 

11.0 LIMITATIONS

This report has been prepared by Allan E. Seward Engineering Geology, Inc. for the

exclusive use of The Newhall Land and Farming Company and its design consultants for the

specific site discussed herein. This report should not be considered transferable. Prior to use

by others, this firm must be notified, as additional work may be required to update this

report.

In the event that any modification in the location or design of the proposed development is

planned, the conclusions and recommendations contained in this report will require a written

review by this firm with respect to the planned modifications.

The proposed development is located in southern California, a geologically and tectonically

active region, where large magnitude, potentially destructive earthquakes are common.

Therefore, ground motions from moderate or large magnitude earthquakes could affect the

subject site during the design life of the proposed structures.

Typically, faulting is confined to the area adjacent to a known fault. However, absolute

assurance against future fault displacement in other areas is not possible in tectonically active

regions because new faults can form over time and long inactive (pre-Holocene) faults may

be reactivated in response to evolving tectonic stresses and geologic conditions in the earth�s 

crust. Therefore, the location and magnitude of new ground surface ruptures during a

seismic event cannot be anticipated.
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In performing these professional services, this firm has used the degree of care and skill

ordinarily exercised under similar circumstances by reputable geologists and geotechnical

engineers practicing in this or similar localities. The data presented in this report are based

on results of pertinent field and laboratory testing. It should be recognized that subsurface

conditions can vary in time, and laterally, and with depth at a given site. Since the

conclusions and recommendations presented in this report are based on our observations and

testing, our conclusions and recommendations are professional opinions and are not

meant to be a control of nature. Therefore, we make no other warranty either expressed or

implied.

This report may not be duplicated without the written consent of this firm.
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The following attachments and appendices complete this report.
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APPENDIX B

SLOPE STABILITY ANALYSES

Introduction

Static stability and pseudo-static stability were analyzed for cut slopes along the south side of

Highway 126 and for cut slopes and natural slopes in off-site areas, including portions of

Chiquito Canyon and Adobe Canyon of the adjacent Homestead Project, VTT 060678 (see

attached plans in Appendix E for details). Cross sections that illustrate critical bedding

geometry and/or slope height were selected for analysis. The Spencer method was used for

calculation of the factor of safety of the analyzed slopes. A horizontal acceleration of 0.15g

was used in the pseudo-static (earthquake) stability analyses. Results of the stability

analyses, including slope geometry parameters, are summarized in Table B1 � Results of 

Slope Stability Analyses. Slope stability diagrams that graphically illustrate the results of our

analyses are attached for review.

The GSTABL7 computer program by Garry H. Gregory (Gregory Geotechnical Software)

was used to calculate the factor of safety of slopes at the project site. Output is appended

from the slope stability analysis runs (including a slope cross section that shows the surface

with the lowest factor of safety, geotechnical parameters of soil layers, and other pertinent

data). The analysis surfaces with the lowest factor of safety value are also plotted on the

cross sections in Appendix E.

Slope Geometries and Subsurface Conditions

Stability analyses performed on the following slopes included cross-bedding and potential

adverse bedding conditions, based on geologic data obtained near each cross section listed in

Table B1. Buttresses were used in the stability analyses as mitigation for proposed cut slopes

with calculated factors of safety lower than the minimum values required by Los Angeles

County. The geometries of proposed cut slopes at the site include the removal of vegetation,

surficial soil, Terrace Deposits, and/or bedrock materials, and placement of compacted fill on

portions of slopes where buttresses or stability fills are recommended.

Landmark Village (VTT 53108)

Analyzed cut slopes within Landmark Village are shown on cross sections 1-1�, 2-2�, 

and 3-3�, and are located along the south side of Highway 126. Fill-over-cut conditions

are shown on cross sections 1-1� and 3-3� with retaining walls proposed at top and/or

bottom of slope on each cross section. These slopes are about 20 to 28 ft in height, with
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2:1 (h:v) gradients and with daylighted bedding dipping out of the slope at about 15 to

17 degrees. In order to meet Los Angeles County requirements for gross and surficial

slope stability, a buttress/stability fill with a 3 ft deep by 15 ft wide keyway is

recommended for each slope.

Adobe Canyon (VTT 060678)

Proposed cut-slope CS-34L, shown on cross section 28L-28L�, is the highest 2:1 (h:v) 

cut slope in the Adobe Canyon off-site grading area (175 ft). Since favorable (antidip)

bedding conditions are anticipated to be exposed in this cut slope, it meets Los Angeles

County requirements for gross stability.

North of Highway 126 (VTT 060678)

Proposed cut-slopes CS-2 and CS-3 are shown on cross sections 4-4� and 7-7�, 

respectively. Cut-slope CS-2 is a 175 ft high, combination 2:1 (h:v) and 3.5:1 (h:v)

slope with potential adverse bedding dipping at about 15 degrees in the direction of the

slope face. Cut-slope CS-3 is a 125 ft high, combination 2:1 (h:v) and 3.5:1 (h:v) slope

with daylighted bedding dipping out of slope at about 18 degrees. In order to meet Los

Angeles County requirements for gross slope stability, a buttress with a 7 ft deep by 75 ft

wide keyway is recommended for cut-slope CS-3.

Proposed cut-slope CS-4 is shown on cross sections 5-5� and 6-6�.  Based on cross 

section 5-5�, CS-4 is 215 ft in height, with a 2.5:1 (h:v) gradient and with daylighted

bedding dipping out of the slope at about 17 to 21 degrees. The natural portion of the

slope in the additional 20 ft above CS-4 has a 5:1 (h:v) gradient (total slope height of

236 ft). In order to meet Los Angeles County requirements for gross slope stability, a

buttress with a keyway 7 ft deep by 75 ft wide is recommended for the western portion

of cut-slope CS-4 per analysis of cross section 5-5�.  A 5 ft deep by 55 ft wide stability

fill is recommended on the eastern portion of CS-4 owing to fill-over-cut and sliver cut

and fill conditions.

Landslides Qls-XIV(B) and Qls-XIII(B) and the proposed disposal fills are shown on

cross sections 8-8� and 9-9�, respectively. Our analyses indicate that although the

proposed fills will improve stability of these landslides, the slopes that include these

landslides will not satisfy the factor of safety requirements of Los Angeles County. It is

our understanding that Landslides Qls-XIV(B) and Qls-XIII(B) will not be removed or

mitigated relative to the future intended use as a fill disposal site. Therefore, Restricted
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Use Areas are recommended on the attached Geotechnical Maps for landslides Qls-

XIV(B) and Qls-XIII(B). Recommendations for mitigation of these landslides relative

to future development of the site for VTT 060678 are provided in our referenced report

dated 9/30/05.

Ground Water

Review of ground water data obtained during our previous investigations and from Bucket-

Auger borings B1 and B2 indicates that the proposed cut slopes in bedrock (Adobe Canyon

and North of Highway 126) are above historic high ground water levels. Ground water was

modeled in the slope stability analyses using a pore pressure parameter (ru=0.12) at locations

where a potential source for future ground water existed directly up gradient (updip) of the

slope being analyzed.

Shear Strength and Density Parameters

Shear strength and density parameters developed for our original Review of Tentative Tract

Map report for VTT 53108 (dated September 27, 2000) were used for on-site slopes located

within the subject VTT 53108 and an assumed shear strength and density were adopted for

select fill materials recommended for use in the stability fills and buttresses. These

parameters are summarized in the following table:

Shear Strength Parameters – VTT 53108

STATIC PSEUDO-STATIC

MATERIALS

UNIT

DENSITY

(PCF)
PHI

(DEG)
C

(PSF)
PHI

(DEG)
C

(PSF)

Bedrock (Tp), parallel to bedding 130 18 200 18 200

Bedrock (Tp), cross bedding 130 31 185 45 203

Older Alluvium (Qoa) 125 28.5 151 30 200

Compacted Fill (Cef) 135 30.6 100 31 154

Select Fill 135 30 300 30 300

Shear strength and density parameters developed for our Review of Tentative Tract Map

report for VTT 060678 (dated September 30, 2005) were used for slopes located within VTT

060678. These parameters are summarized in the following table:
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Shear Strength Parameters – VTT 060678

STATIC PSEUDO-STATIC

MATERIALS

UNIT

WEIGHT

(PCF)
PHI

(DEG)
C

(PSF)
PHI

(DEG)
C

(PSF)

Bedrock (TQsL), parallel to bedding 130 20 200 29 500

Bedrock (TQsL), cross bedding 130 35 500 38 600

Bedrock (Tp), parallel to bedding 125 22 275 28 400

Bedrock (Tp), cross bedding 125 30 350 36 500

Terrace Deposits (Qt) 125 28 250 28 300

Older Alluvium (Qoa) 120 28 250 29 300

Compacted Fill (Cef) 130 30 300 30 300

Landslide Mass (Qls) 125 25 200 29 300

Slide Plane 125 12 125 15 250

The strength parameters provided above for static loading conditions are residual values and

the strength values for pseudo-static loading conditions are peak values.

Surficial Stability

Permanent cut slopes that expose cut/fill transitions, daylighted bedrock, or Terrace Deposits

should be constructed as stability fills. The need for additional stability fills should be

evaluated during grading operations.

Conclusions

The analyzed cut slopes comply with Los Angeles County minimum requirements for gross

stability under static and pseudo-static loading conditions and for surficial stability, as

applicable, provided that our recommendations are followed and incorporated into project

construction. The analyzed landslides do not comply with Los Angeles County minimum

requirements for gross stability. The results of the stability analyses are summarized in Table

B1.

The following attachments are located within this Appendix.

Slope Stability Analyses Results Table B1
Slope Stability Diagrams and Data Sheets for Runs 1 to 31
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EVALUATION OF POTENTIAL FOR LIQUEFACTION, EARTHQUAKE-

INDUCED SETTLEMENT, AND LATERAL SPREADING

1. Introduction

The potential for liquefaction, earthquake-induced settlement, and lateral spreading at

the Landmark Village site were previously assessed and presented in our Geologic and

Geotechnical Report - Vesting Tentative Tract 53108, dated 9/27/00. We have

subsequently updated our liquefaction assessment in conformance with the current

criteria of the State of California and reassessed our recommendation for removal depths

and potential grading constraints.

Potentials for liquefaction and for earthquake-induced settlement were reassessed (in

accordance with current criteria of the County of Los Angeles and the DMG SP117

Guidelines referenced in those criteria) for 21 of the 64 CPT soundings that were

previously performed at the site. The procedures presented in the following references

were used for this evaluation:

Liquefaction Resistance of Soils: Summary Report (NCEER/NSF, 2001), by Youd,

Idriss, et al.

Cyclic Liquefaction and its Evaluation Based on the SPT and CPT, by Robertson

and Wride, 1997.

Revised Multilinear Regression Equations for Prediction of Lateral Spread
Displacement, Youd, Hanson, Corbett and Bartlett, ASCE Journal of Geotechnical
and Geoenvironmental Engineering, December 2002.

Evaluation of Settlements In Sands Due To Earthquake Shaking, Tokimatsu and
Seed, ASCE Journal of Geotechnical Engineering, August, 1987.

Field and laboratory data obtained during previous investigations were used in our

analyses.

The liquefaction potential and seismic settlement analyses were performed in accordance

with current criteria of the County of Los Angeles and the DMG SP117 Guidelines

referenced in those criteria and updated in conformance with the requirements of the
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2007 edition of the California Building Code (CBC). Our analyses indicate that

potential liquefaction-induced settlement will be less than one inch at 11 of the 21 CPT

sounding locations that we analyzed and that potential liquefaction-induced settlement

between about one and two inches could occur in the vicinity of CPT soundings 5, 13,

19, 96, 105, 106, 108, 109, 111, and 115. We have made minor revisions to the

recommended alluvial removal depths shown on the attached Geotechnical Map in order

to mitigate potential liquefaction-induced settlements in the vicinity of these CPT

soundings.

Potential for lateral spreading at the project site is believed to be low since laterally

continuous, potentially liquefiable soil layers with a relative density corresponding to

N160 15 are not present at the site.

2. Data and Assumptions

Factors that affect potential for liquefaction and seismic settlements at the project site

include estimated ground motion parameters, engineering characteristics of site soils, and

groundwater depth.

a. Estimated Ground Motion Parameters

In compliance with new criteria presented in the 2007 CBC, an updated

Probabilistic Seismic Hazard Analysis (PSHA) was completed to evaluate the

design basis ground acceleration at the site for use in our liquefaction analysis. The

computer program FRISKSP (version 4.0) by Thomas Blake was used in the

analysis. Per CBC criteria, we assessed potential accelerations with a 2% chance of

exceedance in a 50 year period, i.e. a 2475 year return period. Per CBC criteria,

two-thirds of this acceleration should be used for analysis.

The unweighted acceleration with a 2% chance of exceedance in 50 years at the site

is estimated to be 1.24g, and two-thirds of this value is 0.83g. The most likely

scenario generating this acceleration is a 6.5 magnitude earthquake on the Santa

Susana fault. This design acceleration value is nearly the same as, but slightly lower

than, the acceleration value of 0.87g with a 10% chance of exceedance in 50 years

estimated during our previous analyses of the site. The acceleration weighted for a

standardized 7.5 magnitude earthquake is 0.56g, which is also slightly lower than

the 0.59g value estimated in our previous analyses. The reported accelerations are
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the unweighted average of the three accelerations indicated by the attention

relationships of Boore et al (1997) for site Class D, Sadigh et al (1997) for deep soil,

and Campbell and Bozorgnia (1997) for alluvium (see summary Table C2 and

sample output file for Boore et al (2007) run for details). Weighted and unweighted

accelerations of 0.56g and 0.83g, respectively, were used in our updated

liquefaction analyses.

It should be emphasized that the ground acceleration values presented in our report

are based on simplified curves of fault rupture area to magnitude, and ground

motion attenuation relationship which represent averages of highly variable data

measured during historic earthquakes. Predicted accelerations should be considered

rough estimates rather than precise facts and, therefore, ground accelerations at the

subject site from future seismic events may exceed the predicted accelerations. Due

to the dip-slip nature of most of the faults in southern California, vertical

accelerations may equal horizontal accelerations. Ground motions may originate

from virtually any direction due to the presence of major faults in all directions from

the site.

b. Engineering Characteristics of Site Soils

Engineering characteristics of site soils were interpreted principally from data from

Cone Penetration Test (CPT) soundings. These data include tip resistance (qc),

friction ratio (fs), interpreted soil types and fines contents, and groundwater levels

from dynamic groundwater pressure dissipation tests. As noted in our referenced

9/27/00 report, there is substantial consistency between the soil types and the SPT

blow counts observed in rotary-wash borings RW-11 and RW-13 and the soil types

and SPT blow counts interpreted at adjacent locations in CPT soundings CPT-103

and CPT-109, respectively.

c. Ground Water Depth

Existing ground water depths and Historic High ground water depths at the locations

of the CPT soundings are provided in Table C1.

Historic High Ground Water depth was adopted herein for evaluation of liquefaction

potential and associated phenomena.
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In-situ ground water depths were used for correcting SPT blow count data measured

during sampling of boreholes to the standard effective overburden pressure (1.0 tsf)

used in liquefaction analyses. Effective vertical soil pressure based on the historic

high ground water depth was used to estimate cyclic shear stress induced in site

soils by earthquake shaking.

3. CPT Logs and Interpretations

Two versions of CPT logs and soil type interpretations have been prepared for each CPT

sounding. Soil type interpretation in the first version of the CPT logs, which were

prepared by the company that performed the CPT soundings, is based on the procedures

described by Robertson and Campanella, 1989. This version is presented in our

referenced 9/27/00 report. The interpreted soil types from this version are used herein

for estimation of equivalent SPT blow count values (for comparison with SPT blow

count data from exploration borings).

The second version of the CPT logs was prepared by AESEGI. The interpreted soil

types and percent fines provided in these logs were evaluated based on the procedures

presented in Liquefaction Resistance of Soils: Summary Report (NCEER/NSF, 2001), by

Youd, Idriss, et al. Measured cone-tip resistance (qc), friction ratio (fs), and interpreted

corrected SPT resistance (N160) from the first version of the CPT logs were used to

evaluate the interpreted soil types and normalized qc and fs values shown on the second

version of the CPT logs. This version is presented as an attachment at the end of this

appendix.

4. Methods of Analysis

a. Assessment of Liquefaction Potential

Liquefaction is a phenomenon in which porewater pressure generated by earthquake

shaking causes sudden, temporary loss of shear strength in saturated, typically

granular soils. Foundations founded on liquefied soils may settle and/or move

laterally.

Liquefaction potential analyses generally are performed by a method first proposed

by Seed and Idriss (1970) and subsequently revised by Youd, Idriss, et al

(NCEER/NSF, 2001). In these methods, earthquake-induced cyclic shear stresses in
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the ground are estimated and compared with empirically based cyclic shear strength

(resistance) derived from data from case histories in which liquefaction was

observed and case histories in which liquefaction was not observed.

Estimation of cyclic shear strength against liquefaction is based on measured CPT

tip resistance (qc) and friction ratio (fs), percent fines estimated from CPT data, and

estimated in-situ effective overburden pressure. CPT tip penetration resistance data

corrected to 1.0 tsf pressure (qc1N) are used to calculate the Cyclic Resistance Ratio

(CRR) for clean sandy soils subjected Magnitude 7.5 earthquakes. The overburden

pressure correction for the CPT tip resistance is calculated using the following

equations from Youd, Idriss, et al (NCEER/NSF, 2001):

CQ = (1/ 'o)
0.5 , 0.5 CQ 1.7

qc1N = CQ
. qc

where: 'o = effective overburden pressure [tsf or kg/cm2]

qc = uncorrected CPT tip resistance [tsf or kg/cm2]

The overburden pressure corrected CPT tip resistance (qc1N) is further corrected for

fines content in order to obtain an equivalent clean sand CPT tip resistance value, as

recommended by Youd, Idriss, et al (NCEER/NSF, 2001) and by Robertson &

Wride (NCEER, 1997). The fines content corrected CPT tip resistance, (qc1N)cs, is

used to calculate the Cyclic Resistance Ratio (CRR) against liquefaction, in

accordance with Youd, Idriss, et al (NCEER/NSF, 2001).

The earthquake-induced cyclic shear stress ratio (CSR or av/ 'v) for each depth in

question is calculated using the following equation by Youd, Idriss, et al

(NCEER/NSF, 2001):

av/ 'v = 0.65 . (amax/g) .
o/ 'v

. rd

Where: amax/g = Peak horizontal ground surface acceleration (PGHA)

divided by the acceleration of gravity

o = Total overburden pressure at the depth in question

�v = Effective overburden pressure at the depth in question

rd = Shear stress reduction factor which accounts for soil

deformability at the depth in question
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Cyclic Resistance Ratio (CRR) vs. corrected cone-tip resistance (qc1N)cs curves are

presented by Youd, Idriss, et al (NCEER/NSF, 2001). These curves are based on

case histories in which liquefaction was observed / not observed in clean sands

subjected to earthquakes with a magnitude of about 7.5. Soils with (qc1N)cs and CSR

values that plot above these curves are potentially liquefiable and soils with (qc1N)cs

and CSR values that plot below these curves generally are not liquefiable. In

accordance with the requirements of the County of Los Angeles Department of

Public Works, a soil deposit is considered to be liquefiable if its factor of safety

against liquefaction (i.e., CRR divided by CSR) is less than 1.3.

Values of the factor of safety against liquefaction for the soil profiles in each of the

CPT logs were calculated using fines content corrected values of tip resistance

(qc1N) at 6-inch depth intervals, per Youd, Idriss, et al (NCEER/NSF, 2001). A

typical spreadsheet that illustrates the factor of safety calculations is shown on

Figure C22 � Typical Spreadsheet of Liquefaction Potential Analyses. Non-

liquefiable soil deposits may settle as a result of earthquake shaking. This non-

liquefied, earthquake-induced settlement is included in our settlement estimates, as

discussed in the following section.

b. Estimation of Earthquake-Induced Settlements

Tokimatsu and Seed (1987) provide procedures for estimation of earthquake-

induced settlement of unsaturated sands and of saturated sands. These procedures

were used herein to estimate the distribution of potential earthquake-induced

settlement vs. depth. The Tokimatsu and Seed method for estimation of earthquake-

induced settlement is described below.

One-dimensional volumetric strain of unsaturated sandy soils caused by earthquake

shaking is estimated based on estimated cyclic shear strain and N160 values

(estimated from the CPT soundings). This one-dimensional strain is doubled in

order to estimate strain produced by multi-directional earthquake shaking.

Settlement is calculated by multiplying the volumetric strain value by the thickness

of the soil layer. Although this procedure for estimating earthquake-induced

settlement was developed based on data from clean to slightly silty sands, CPT tip

resistances (qc) used herein to estimate N160 values of unsaturated soils were not
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corrected for fines content. Omitting the fines content correction yields

conservative (i.e., higher) settlement estimates for silty sands and silts.

Volumetric strain of saturated sands caused by earthquake shaking is estimated

using earthquake-induced cyclic shear stress ( av) and N160 values derived from

CPT tip resistance (qc) values. Since the design chart for volumetric strain of

saturated sands includes the effect of multi-directional earthquake shaking, it is not

necessary to double the volumetric strain calculated for saturated sand deposits.

Although the referenced procedure strictly applies only to saturated clean sands, it

may also be used to estimate settlement in silty sands because the interpreted N160

values used to estimate volumetric strain are based on qc values which have been

corrected for fines content (i.e., an equivalent CPT tip resistance that corresponds to

clean sand is used to estimate N160 for silty sand and silt deposits). Settlement is

calculated by multiplying the thickness of the saturated soil layer by the volumetric

strain.

c. Estimation of Potential For Lateral Spreading

Regression equations for estimation of potential magnitude of lateral spread

displacement that can occur if liquefaction occurs in soils beneath flat to gently

sloping sites were developed by Youd, Hanson, Corbett, and Bartlett (ASCE,

December 2002). According to these equations, the magnitude of lateral spreading

displacement depends on earthquake magnitude, site to fault distance, slope of the

site surface, thickness of potentially liquefiable deposits at the site with an N160 15

(T15), and the median grain size and percent fines in the T15 layer. The data base

used to develop the regression equations was limited to T15 values between 1 and 15

meters. It may be inferred from this that significant lateral spreading was not

observed by the researchers at sites with less than about 1 meter of potentially

liquefiable soils with N160 15 blows/foot. Accordingly, it is assumed herein that

earthquake shaking will not cause lateral spreading at a site unless it is underlain by

a liquefiable layer that is at least about 1 meter in total thickness and which has an

N160 15 blows/foot.

In addition, the data base used to develop the regression equations for the magnitude

of lateral spread displacement is based on case histories in which the liquefiable

(T15) layers extended laterally for substantial distances without being impeded by

boundary effects. It may be inferred that significant lateral spreading has not been
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observed at narrow sites that are bounded by denser soils or bedrock, or at sites

where liquefiable (T15) layers are laterally discontinuous. Accordingly, it is

assumed herein that earthquake shaking will not cause lateral spreading at a site that

does not have a laterally continuous, liquefiable layer with N160 15 blows/foot.

5. Results of Analyses

a. Liquefaction Potential Assessment

Results of our liquefaction analyses using data from the selected CPT soundings are

graphically summarized herein on individual sheets (Analysis of Liquefaction

Potential Based qc and fs from CPT Data - Figures C1 through C21). These sheets

present plots of depth vs. normalized CPT tip resistance and friction ratio, fines

content interpreted from the CPT data, cyclic shear stress induced by earthquake

shaking, maximum resistance to cyclic shear stress interpreted from the CPT data,

and cumulative settlement that would be caused by earthquake shaking. The sheets

also display groundwater depth at the time of the CPT soundings and estimated

historic high groundwater depths.

b. Earthquake-Induced Settlement

Potential earthquake-induced settlement that could result from liquefaction prior to

proposed grading was calculated (per CDMG Special Publication 117, 1997) to vary

from 0 to about 1.9 inches at the locations of 21 CPT soundings (see Table C1). At

the locations of CPT soundings 5, 13, 19, 96, 105, 106, 108, 111, and 115, potential

liquefaction-induced settlements range from 1.0 to about 1.9 inches. Potential

liquefaction-induced differential settlements at the locations of these CPT soundings

varies from about 0.6 to 1.2 inches. Options to mitigate these potential differential

settlements are provided below.

c. Lateral Spreading

As stated above, significant lateral spreading is expected only if a site is underlain

by a laterally continuous, liquefiable layer that is at least about 1 meter thick and

that has a relative density that corresponds to an N160 value of about 15 blows/ft, or

less. Potential for lateral spreading due to liquefaction at the project site is low
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because there is no laterally continuous, potentially liquefiable layer with a relative

density that corresponds to N160 15 blows/foot.

6. Conclusions

Our analyses indicate that potential liquefaction-induced settlement will be less than one

inch at 11 of the 21 CPT sounding locations that we analyzed and that potential

liquefaction-induced settlement between about one and two inches could occur in the

vicinity of CPT soundings 5, 13, 19, 96, 105, 106, 108, 109, 111, and 115. We have

made minor revisions to the recommended alluvial removal depths shown on the

attached Geotechnical Map in order to mitigate potential liquefaction-induced

settlements in the vicinity of these CPT soundings. Of the ten CPT sounding locations

where potential liquefaction-induced settlements exceed one inch, seven can be

mitigated with standard grading (removal and recompaction) techniques without

dewatering. At two closely spaced locations (CPT soundings 105 and 106) removals to

reduce to the seismic settlements to less than one inch would extend up to 4.5 ft below

the observed ground water depth. Considering the granular nature of the soils, the

shallow intrusion into the water table, and proposed deeper removals and dewatering for

the adjacent channel liner, it is anticipated that the recommended removals will be

feasible by means of grading and minor dewatering with slot trenches.

At the location of CPT-13, a removal depth of 23 ft is indicated to limit total seismic

settlements to less than 1 in. Ground water depth was not accurately measured at this

CPT because the sounding hole caved at 12 ft depth. For purposes of analysis, we

assumed existing ground water depth to be 15 ft. However, subsequent measurements

from the nearby CPT-96 and Piezometer P-32F indicate that the depth of existing ground

water is probably at least 20 ft. deep in the vicinity of CPT-13. Therefore, the

recommended removals probably extend only 3 ft below the existing water table. In

light of the limited extent of recommended removals below the water table at this

location, it is anticipated that shallow dewatering with slot trenches will be sufficient for

excavation and dewatering of the nearby channel liner. If the recommended removals

below the water table cannot be performed, buildings in the vicinity of CPT-13 should

be designed for 1.2 in of total seismic settlement in addition to static settlement.

In summary, if the recommended removals are performed total seismic settlements will

be less than 1 in and the differential seismic settlements will be 0.67 in or less.

Following the grading, static differential settlements are anticipated to be 0.25 in or less.
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Therefore, total differential settlement between adjacent footing foundations is

anticipated to be less than 1 in.

Potential for lateral spreading at the project site is low because there is no laterally

continuous, potentially liquefiable layer with a relative density that corresponds to N160

15 blows/foot.

The following attachments complete this Appendix.

Liquefaction Potential Assessment References

Summary Table of Subsurface Data, Potential
Earthquake-Induced Settlements, and Removal
Depths Table C1

Graphs of Analysis of Liquefaction Potential Based on
qc and fs from CPT Data) Figures C1 thru C21

Typical Spreadsheet of Liquefaction Potential Analyses Figure C22

AESEGI Interpreted CPT Data

Output File for Boore et al (1997) FRISKSP Run

Summary of Calculated Peak Horizontal Ground
Accelerations Table C2
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R. T. FRANKIAN & ASSOCIATES
1329 scott road burbank california 91504

tel. (818) 531-1501 fax (818) 531-1511 www.rtfrankian.com

March 28, 2008

Newhall Land and Farming Company

23823 West Valencia Boulevard Job No. 99-802-21

Valencia, California 91355

Attention: Mr. Fred MacMurdo

Subject: Geotechnical Grading Plan Review

Proposed Offsite Zone 1A Water Tank Site

Vesting Tentative Tract Map No. 53108

Los Angeles County, California

References: See Attached List

Gentlemen:

This report presents the results of our geotechnical grading plan review

conducted for the Zone 1A Water Tank Site (herein referred to as the tank site),

Vesting Tentative Tract Map No. 53108, located in Los Angeles County, California.

The scope of this study was planned in consultation with Mr. Fred MacMurdo of

Newhall Land and Farming Company (NLF) as outlined in our proposal dated March

12, 2008 (Proposal No. P025-2008-21). We are in receipt of the Proposed Offsite Zone

1A Water Tank Grading Exhibit prepared by Psomas. This plan, prepared at a scale of

1 inch equals 100 feet (1�=100�), is designated as Sheet 6 of 13 of the �Major Land 

Division, Vesting Tentative Tract Map No. 53108� plan.  The geotechnical data 

collected as part of our investigation is presented on the Psomas plan and included in

this report as the Geotechnical Map, Figure 1.
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SCOPE OF WORK

The scope of work for the geotechnical grading plan review was described in

our March 12, 2008 proposal to NLF. The rough grading plan review consisted of

the following:

� a review of data, aerial photographs, geologic literature, and

previous geotechnical and engineering geologic reports;

� engineering geologic evaluation of the site to asses the impact of

geologic conditions on future site development;

� engineering evaluation of the geotechnical data to develop

recommendations for mass grading earthwork; and

� drafting and report preparation.

PROPOSED CONSTRUCTION

The proposed tank site is located along an easterly descending ridge

approximately ¼ mile north of Franklin Parkway, west of the U.S. Postal Service

Distribution Center. Based on plans provided our office by Psomas, the proposed

tank site pad will be graded to an approximate elevation of 1,172 feet above mean sea

level (msl). Based on the proposed grading, a 2:1 (horizontal:vertical) cut slope on

the order of 110 feet high will ascend from the north and west sides of the tank pad.

A 20± feet high 2:1 combination cut and fill slope will descend from the south side of

the tank pad. The proposed pad will support a water tank approximately 120 feet in

diameter. The tank access road will extend along the south side of the tank and will

include a 10±feet high, 2:1 graded slope along the north side of the road.
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SUBSURFACE EXPLORATIONS

Subsurface data was available for the site and adjacent areas from a prior R. T.

Frankian & Associates (RTF&A) investigation (RTF&A, 2001b). The logs of the

RTF&A borings and test pits pertinent to the tank site are presented in Appendix A.

LABORATORY TESTS

Laboratory tests were performed on selected samples obtained from prior

borings drilled on the site. The prior laboratory data has been presented in our prior

investigation (RTF&A, 2001b) and is included in this report as Appendix B.

GEOLOGY

REGIONAL GEOLOGY

The tank site is located at the eastern end of the Ventura basin within the

Transverse Ranges geomorphic province of California. The Ventura basin consists of

a narrow, elongate sedimentary trough extending from the Santa Barbara Channel on

the west to the San Gabriel fault on the east. The axis of the trough trends east-west,

reflecting the overall east-west trend of the Transverse Ranges, and generally coincides

with the Santa Clara River Valley. The Ventura basin has been an area of subsidence

and sediment accumulation since the beginning of the Tertiary period, with the

present trough-like form developing near the beginning of the Miocene epoch

(Winterer and Durham, 1962).

The structure of the basin is defined as a highly folded �synclinorium� formed 

by north-south compressional forces (Kew, 1924), and containing a maximum

50,000± feet of marine and nonmarine Tertiary through Quaternary age sedimentary
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rocks (Bailey and Jahns, 1954). Within the Santa Clarita Valley the primary

sedimentary rock formations are the Pico and Saugus Formations. The Pico

Formation outcrops along the northern flanks of the Santa Susana Mountains and in

the Hasley Canyon-Val Verde area. The Saugus Formation overlies the Pico

Formation and comprises most of the hills of the valley between Newhall and Castaic.

Other geologic materials exposed within the valley include Pleistocene fanglomerate

and terrace deposits (Oakeshott, 1958; Winterer and Durham, 1962), exposed in the

southern and southwestern portion of the valley, and Holocene alluvium mantling the

valley floor.

The Pico and Saugus Formations have been deformed into a series of closely

spaced anticlines and synclines whose moderately to steeply dipping flanks are broken

by the Holser fault and cut off diagonally by the San Gabriel fault (Bailey and Jahns,

1954). The San Gabriel fault, the dominant geologic feature in the Santa Clarita

Valley, forms the eastern Ventura basin boundary, and separates the Ventura basin

from the structurally similar Soledad basin.

SITE GEOLOGY

General: The tank site is situated on the northerly limb of the Ventura basin

�synclinorium�, approximately 0.6 mile southwest of the Holser fault. Bedrock

beneath the site, and in the surrounding area, has been deformed along the Holser

fault, as indicated by several tight folds that trend subparallel to the fault trace. The

east-west trend of the Holser fault, and the subparallel fold axes reflect the north-

south compressional tectonic forces that have shaped the region.
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The seismically active San Gabriel fault zone, trending northwest-southeast

through the Santa Clarita Valley, is located approximately 3 miles northeast of the

tank site.

Geologic Materials: Geologic materials observed within the tank site include

the Saugus Formation, terrace deposits, landslide deposits, and man-made deposits.

The areal extent of the various geologic units are depicted on the Geotechnical Map,

(Figure 1) and are described below.

Saugus Formation (TQs): The Plio-Pleistocene age Saugus Formation (map

unit �TQs�) underlies the tank site. As observed in outcrops and exploratory borings

and test pits, the Saugus Formation is composed of poorly sorted, weakly cemented to

moderately well cemented sandstone and pebbly sandstone, with alternating beds of

poorly to moderately indurated siltstone, sandy siltstone/silty sandstone, and

claystone. Sandstone, pebbly sandstone, and siltstone constitute the dominant rock

types. Sandstones are primarily light brown to light gray/yellowish gray fine to coarse

grained, with some thin interbedded very fine to fine grained laminated and cross-

bedded sandstone. The siltstone and claystone are generally reddish-brown.

Terrace Deposits (Qt): Remnant stream-terrace deposits (map unit �Qt�) are 

situated along the west side of the existing water tank access road and east of the

proposed tank site. The Pleistocene age deposits are composed of yellowish brown to

brown, poorly bedded friable sand, gravel and silt.

Landslides (Qls): Numerous landslides (map unit �Qls�) were identified within 

the area of the tank site, with two landslides occurring within the area of the

proposed tank site and access road grading. The landslides are generally composed of

disturbed bedrock materials derived from the underlying Saugus Formation.
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As well as the bedrock landslides, a surficial failure was identified northeast of

the tank site. The surficial failure is probably limited to five to eight feet in depth

and incorporates weathered, less competent near-surface earth materials.

Man-made Deposits (af and cef): Man-made deposits include artificial fill and

certified engineered fill (map units �af� and �cef�, respectively) placed during 

construction of the existing tank site and the Post Office. The artificial fill is located

in the existing debris basins along the north side of the existing tank access road, and

bordering the Post Office site. The certified engineered fill is located beneath the

existing water tank, and along potions of the tank access road.

Geologic Structure: Saugus Formation units beneath the tank site have been

folded into an east-west trending, easterly-plunging syncline. Sedimentary beds

forming the north limb of the synclinal fold strike east-northeast and dip 37 to

60 degrees southerly towards the fold axis. Beds on the south limb strike west-

northwest to northwest, dipping northerly 24 to 37 degrees towards the axis.

The approximate location of the axial trace of the syncline is shown on

Figure 1. A stereonet analyses of the structural configuration of the syncline indicates

that the syncline plunges approximately 12 to 15 degrees to the east.

SLOPE STABILITY

GENERAL

Grading for the proposed tank site will include a cut pad at an approximate

elevation of 1,172 feet, which will create an ascending cut slope on the north and

west side of the tank pad (designated Cut Slope CS-1), and a descending cut slope
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from the south side (Cut Slope CS-2). A 2:1 combination fill and cut slope (CS-3)

will be graded along the north side of the tank site access road.

The maximum cut slope height is approximately 110 feet. Fill slopes are

planned at gradients of 2:1. The maximum proposed fill slope height is

approximately 20 feet.

SHEAR STRENGTH PARAMETERS

Direct shear tests were performed for the previous geotechnical investigation of

the tank site (RTF&A, 2001a and 2001b). In addition, we reviewed shear strength

parameters for other jobs we have done in the vicinity of the site. Presented below

are the recommended shear strengths for use at the subject site.

SUMMARY OF SHEAR STRENGTH PARAMETERS

MATERIAL

Static

Cohesion (psf)

Static

(degrees)

Landslide Failure Plane Material 200 16

Clayey Bedding Plane Material 250 20

Clayey Bedding Plane Material (Seismic) 375 19

Saugus Cross Bedding 640 32

Alluvium 100 40

Compacted Fill 300 32

CUT SLOPE CS-1

Cut Slope CS-1 will be graded as a 110 feet high, east- to south-facing 2:1 cut

slope. This slope will be underlain by sedimentary rock units of the Saugus

Formation. The Saugus Formation can range from massive to thinly bedded

sedimentary rock units of sandstone, conglomerate, siltstone, and
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claystone/mudstone. Bedding planes within the Saugus Formation are poorly to

moderately-well developed, and can constitute planes of weakness, particularly where

sandstone/conglomerate beds are in contact with claystone. Where bedding is

adversely oriented, or �daylighted,� with respect to natural or cut slopes, potential for

bedding plane, or �block-glide,� failure exists.   

The subsurface geologic conditions relative to CS-1 are depicted on Geologic

Sections A-A' and B-B' (Figures 2.1 and 2.2, respectively). Geologic Section A-A'

illustrates geologic conditions parallel to the axis of the easterly-plunging syncline, for

the segment of the cut slope facing to the east. Bedding in this area strikes northeast

and dips 40 degrees to 45 degrees to the southeast. The apparent dip, with respect to

the east-facing cut slope segment, is 32 degrees towards the east. As illustrated, the

proposed east-facing segment of the cut slope is considered to be grossly stable from a

geologic standpoint, as the angle of apparent dip (32 degrees) is steeper than the

proposed 2:1 (or approximately 26 degrees) cut-slope.

Geologic Section B-B' depicts the geologic conditions for CS-1 perpendicular to

the synclinal axis, and across the south-facing portion of the cut-slope. Bedding with

respect to the south-facing segment of CS-1 exhibits an apparent dip of 37 degrees to

the south. This bedding orientation dips steeper than the 2:1 (26 degrees) cut slope

gradient and the south-facing segment of CS-1 is considered grossly stable from a

geologic standpoint.

CUT SLOPE CS-2

Cut Slope CS-2 is planned as a 20 feet high, south-facing combination cut and

fill slope that will descend from the tank pad to the tank access road. Cut slope CS-2
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will expose landslide debris and, at depth, Saugus Formation units. The landslide

debris is loose and inherently unstable. As depicted on Geologic Section B-B', a

portion of CS-2, and the south edge of the proposed cut pad, will expose landslide

deposits which have failed in the trough of the syncline.

The landslide debris should be completely removed and the entire slope

constructed as a 2:1 stability fill slope which will mitigate the existing landslide. The

estimated landslide depth, based on Test Pit TP-7, is 5 to 10 feet. The landslide

removal will likely extend into a portion of the tank pad. Accordingly, construction

of the fill slope should include fill placement to restore the pad grade. The keyway

for the proposed 2:1 stability fill should measure a minimum of 15 feet wide, and be

founded at least 3 feet into competent bedrock. Backdrains should be constructed at

the fill/bedrock interface as addressed in the �CONLUSIONS AND 

RECOMMENDATIONS� section of the report and as shown on Figure 4 � Stability 

Fill Details for Grossly Stable Slopes.

CUT SLOPE CS-3

Cut Slope CS-3 will consist of a 10 feet high variable 2:1 to 3:1 combination

fill and cut slope. The slope will likely encounter Saugus Formation units, landslide

debris, and terrace deposits. The terrace deposits primarily consist of weakly to

moderately cemented, massive to thickly bedded sand, silty sand, and gravel. Where

noted, bedding in the terrace deposits is generally flat-lying. The terrace deposits are

very granular and tend to lack cementation. Accordingly, these materials may be

subject to erosion from water.
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Geologic Section C-C' (Figure 2.3) depicts the proposed cut slope relative to

the landslide. The landslide is potentially unstable, and the terrace deposits are

susceptible to erosion. Therefore, it is recommended that the landslide be removed

and the entire slope constructed as a stability fill slope which will mitigate the existing

landslide. The estimated landslide depth, based on Test Pit TP-5, is 15 to 20 feet.

The keyway for stability fill should measure a minimum of 15 feet wide, and be

founded at least 3 feet into competent bedrock or terrace deposits. Backdrains

should be constructed at the fill/bedrock interface. The stability fill, and backdrains,

should be constructed in accordance with the recommendations presented in this

report and as shown on Figure 4 � Stability Fill Details for Grossly Stable Slopes.

CONCLUSIONS AND RECOMMENDATIONS

GEOLOGIC CONSIDERATIONS

General: Based on the geologic data developed during the geotechnical

investigation pertinent to the Zone 1A Water Tank Site, it is our opinion that the site

may be developed as planned provided our recommendations are incorporated in the

design of the project.

Faulting: No mapped active or potentially active faults underlie the proposed

tank site, and the site is not within an Alquist-Priolo Earthquake Fault Zone, as

established by California Division of Mines and Geology (CDMG) (1999). The

closest active fault to the site is the San Gabriel fault, located approximately 3 miles

northwest of the tank site.

Landslides: Two small landslides are located along the southern edge of the

tank site and a portion of the tank access road. Complete removal of these landslides
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will be required during grading operations. The estimated depth of these landslides

ranges from 10 to 20 feet.

Liquefaction: The proposed tank pad is not within a liquefaction-mapped

zone and by inspection of the materials encountered in the boring is not susceptible

to liquefaction.

Erosion Protection: Friable sandstone beds are common within the Saugus

Formation and have been identified at the site. If exposed in graded slopes, these

beds could be subject to erosion and rilling, due to the lack of cementation. Under

most circumstances, the erosion can be controlled by the establishment of vegetative

cover over the slope upon completion of grading. Extensive or thick deposits of the

friable beds may warrant construction of stability fills. The abundance of erosion

susceptible beds should be determined during grading.

In order to reduce the potential for erosion, all graded slopes should be seeded

or planted with proper ground cover as soon as possible, following grading. The

ground cover should consist of drought-resistant, deep-rooting vegetation. A

landscaping expert should be consulted for ground cover recommendations. If the

potential for some erosion of the slopes is acceptable, at a minimum, a 3-foot deep,

5-foot wide ditch may be excavated at the toe of all slopes so when the materials do

erode down the slope they do not threaten the tank or any other adjoining structures.

Drainage from the proposed slopes should be directed to non-erosive drainage

devices. Surface drainage for the tank pad should be controlled and directed to

drainage devices to minimize erosion of the slopes that descend from the proposed

tank pad.
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Rippability: Grading operations can be performed using conventional grading

equipment. Heavy ripping may be needed when excavating well-cemented sandstone

or conglomerate beds.

RESTRICTED USE AREAS

Based upon the geologic conditions and proposed grading, there are no

Restricted Use Areas (RUAs) at the subject site.

GRADING

Site Preparation: Prior to performing earthwork, the existing vegetation and

any deleterious debris should be removed from the site. Existing utility lines should

be relocated or properly protected in-place. All unsuitable soils, landslide material,

and uncertified fills in the areas of grading receiving new fill should be removed to

competent earth materials and replaced with engineered fill.

Material for Fill: The on-site soils, less any debris or organic matter, may be

used in required fills. Any expansive clays discovered should be mixed with non-

expansive soils to result in a mixture having an expansion index less than 30 if they

are to be placed within the upper 8 feet beneath proposed rough grades.

Rocks or hard fragments larger than 8 inches may not be placed in the fill

without special treatment. Rocks or hard fragments larger than 4 inches shall not

compose more than 25% of the fill or a lift. Soils containing more than 25% rock or

hard fragments larger than 4 inches must be compacted with successive passes (e.g.,

with a sheepsfoot roller) until rock or hard fragments larger than 4 inches constitute

less than 25% of the fill or lift.
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Import material should consist of relatively non-expansive soils with an

expansion index less than 30. The imported materials should contain sufficient fines

(binder material) so as to be relatively impermeable and result in a stable subgrade

when compacted. The import material should be free of organic materials, debris,

and cobbles larger than 8 inches. A bulk sample of potential import material,

weighing at least 25 pounds, should be submitted to the Geotechnical Consultant of

Record at least 48 hours in advance of fill operations. All proposed import materials

should be approved by the Geotechnical Consultant of Record prior to being placed

at the site.

Compaction: After the site is cleared and excavated as recommended, the

exposed soils should be carefully observed for the removal of all unsuitable deposits.

Next, the exposed soils should be scarified to a depth of 6 inches, brought to about

2% above optimum moisture content, and rolled with heavy compaction equipment.

The upper 6 inches of exposed soils should be compacted to at least 90% of the

maximum dry density obtainable by the ASTM D 1557-02 Method of Compaction.

After compacting the exposed soils, all required fills should be placed in loose

lifts, not more than 8 inches in thickness, and compacted to at least 90%. The

moisture content of the fill soils at the time of compaction should be about 2 to 4%

above optimum moisture content. Compacted fill should not be allowed to dry out

before subsequent lifts are placed.

Rough exterior grades should be sloped so as not to direct water flow over slope

faces. Finished exterior grades should be sloped to drain away from building

foundations to prevent ponding of water.
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Backfill: All required backfill should be mechanically compacted in layers;

flooding should not be permitted. Proper compaction of backfill will be necessary to

reduce settlement of the backfill and any overlying slabs and paving. Backfill should

be compacted to at least 90% of the maximum dry density obtainable by the ASTM

D 1557-02 Method of Compaction.

Proposed Tank Pad Subgrade: It is anticipated that Saugus Formation

bedrock materials exposed at pad grade may contain expansive claystone beds that

could cause differential expansion. An 8-foot deep fill cap extending at least 8 feet

outside of the footprint of the proposed water tank is recommended to reduce the

effects of expansive soil conditions and the presence of the transition zone, associated

with the recommended stability fill along the south side of the tank pad (see

Figure 3). It is also recommended that the bedrock be removed and recompacted to a

depth of at least 3 feet below proposed soil subgrade in exposed Saugus Formation

areas to be paved. The soils generated by these over-excavations should be mixed

with non-expansive soils to yield a relatively non-expansive mixture. Should the

resulting fill soil still be expansive, special construction techniques and procedures

may be required to reduce the potential for expansive soil related distress.

Tank Subdrain System: A subdrain system should be installed under the

proposed water tank. A synthetic geomembrane (such as high-density polyethylene-

HDPE) with a coefficient of permeability of 10-6 cm/sec or less be placed beneath the

proposed tank site. A leakage collection and removal system should be provided

between the tank bottom and the geomembrane. The tank manufacturer may also

have other similar or equivalent drainage systems, which could be used in lieu of the



Newhall Land and Farming Company

March 28, 2008

99-802-21

-15-

system recommended above. We should review the tank foundation and drainage

plans after completion of rough grading operations.

Subdrains: A canyon subdrain is recommended to intercept and remove

groundwater within the proposed canyon fill near the west end of the access road.

The subdrain should extend up-canyon, with the drain inlet carried to within 15 feet

of final pad grade. Specific subdrain location and length should be determined in the

field during grading operations.

The subdrain should be surveyed by the Project Surveyor to establish line and

grade during construction, and for future location reference. Subdrain excavation and

placement should be observed by our geologist.

The subdrains should be installed in accordance with the manufacturer's

specifications. A minimum 2% gradient is to be maintained in the subdrain pipes.

There should be at least 8 uniformly spaced sets of 2 perforations per lineal foot of

pipe. The width of the perforations should not exceed 1/16 of an inch. If PVC pipe

with drilled perforations is utilized, the diameter of the holes should not exceed 3/8 of

an inch, if gravel and filter fabric is used or 1/8 inch diameter if Los Angeles County

Flood Control District (LACFCD) Designation F-1 Filter Material is used. When

constructing the subdrain, the pipe should be placed so that the drilled perforations

are positioned on the bottom half of the pipe. The upstream end of subdrains should

be capped. The final 20 feet of pipe at the downstream end of canyon, stabilization,

buttress, and side hill fills shall not be slotted or perforated. Provisions should be

made at all times during construction to prevent damage to the subdrain from

construction equipment, and to prevent soils from being washed into an exposed

subdrain by surface waters.



Newhall Land and Farming Company

March 28, 2008

99-802-21

-16-

For runs up to 500 feet, subdrains for the bottom of canyon fills should consist

of at least 6-inch diameter pipe. For runs of 500 to 1,500 feet, 8-inch diameter pipe

shall be used. For runs over 1,500 feet, 10-inch diameter pipe shall be used.

Canyon subdrains should be installed in a rectangular trench excavated to

expose competent material and shall be approved by the Geotechnical Consultant of

Record. The slotted subdrains should be surrounded by at least 3 cubic feet per lineal

foot of granular filter material. The granular filter material for subdrains should meet

the LACFCD Designation F1, or have a gradation approved by the Geotechnical

Consultant of Record prior to placement. There should be at least 6 inches of

compacted granular filter material on all sides of the pipe (See Figure 5). As an

alternative, drains may be placed in a �V� ditch only after approval by the 

Engineering Geologist (see Figure 6).

As an alternative to the granular filter material, ¾ inch diameter gravel may be

placed around the pipe. The gravel should be separated from the surrounding soils by

a filter fabric such as Mirafi 140N, or equivalent, wrapped around the gravel (�burrito 

wrapped�). 

Stability Fill Backdrains: Backdrains should be installed at the backcut of

the stability fills. The backdrains should consist of 4-inch diameter, or larger,

perforated pipe surrounded by filter material. Non-perforated drain outlets should be

provided at vertical intervals not exceeding 15 feet and horizontal intervals not

exceeding 100 feet. The exact location of subdrains should be determined in the field

by the Geotechnical Consultant of Record after the backcut has been made.
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Geotechnical Observation: The grading operations should be observed by

the Geotechnical Consultant of Record. The Geotechnical Consultant of Record's

representative should have at least the following duties:

� observe the excavation so that any necessary modifications based

on variations in the soil/rock conditions encountered can be

made;

� observe the exposed subgrade in areas to receive fill and in areas

where excavation has resulted in the desired finished subgrade.

The representative should also observe proof-rolling and

delineation of areas requiring overexcavation;

� evaluate the suitability of on-site and import soils for fill

placement; collect and submit soil samples for required or

recommended laboratory testing where necessary;

� observe the fill and backfill for uniformity during placement;

� test fill for field density and compaction to determine the

percentage of compaction achieved during fill placement; and,

� geologic observation of all cut slopes, keyways, backcuts and

geologic exposures during grading to ascertain that conditions

conform to those anticipated in the report.

Once the necessary grading permits are obtained, the governmental agencies

having jurisdiction over the project should be notified prior to commencement of

grading so that arrangements can be made for required inspection(s). The contractor

should be familiar with the inspection requirements of the regulatory agencies.
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FOUNDATIONS

General: The proposed water tank and footings for auxiliary structures or

retaining walls may be supported on continuous or individual spread footings

established in properly compacted fill. It is recommended that a formal review of

foundation plans and foundation loading details be performed by the Geotechnical

Consultant of Record when plans become available to verify the applicability of the

recommendations contained herein. The recommendations presented below should

be considered preliminary and should be finalized after review of foundation plans.

The preliminary design values are based upon this investigation, our experience with

the soils in the area, and with the site preparation and grading recommendations for

this project.

Bearing Capacity: It is assumed that the proposed water tank will be founded

at approximately final planned grades shown on the Geotechnical Map. Individual or

continuous footings should have a width of at least 12 inches and be placed at a

depth of at least 24 inches below the lowest final adjacent grade.

Shallow footings established in certified compacted fill may be designed using a

bearing value of 2,500 pounds per square foot (psf). The recommended bearing value

is a net value, and the weight of concrete in the footings may be taken as 50 pounds

per cubic foot (pcf). The weight of soil backfill may be neglected when determining

the downward loads from the footings. A one-third increase in the bearing value may

be used when considering wind or seismic loads.

While the actual bearing value of the fill placed at the site will depend on the

materials used and the compaction methods employed, the quoted bearing value will
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be applicable if acceptable soils are used and are compacted as recommended. The

bearing value of the fill should be confirmed during grading.

Lateral Resistance: Lateral loads may be resisted by soil friction and by the

passive resistance of the soils. A coefficient of friction of 0.4 applied to the dead

loads may be used between the footings, floor slabs and the supporting soils. The

passive resistance of properly compacted fill soils may be assumed to be equal to the

pressure developed by a fluid with a density of 250 pcf. A one-third increase in the

passive value may be used for wind or seismic loads. The frictional resistance and the

passive resistance of the soils may be combined without reduction in determining the

total lateral resistance.

Settlement: Provided that foundations are underlain by compacted fill soils as

recommended, and maximum loads do not exceed 3.5 kips per lineal foot, we

estimate that the maximum settlement will be about 1 inch (at the center) and

differential settlement within a horizontal distance of 30 feet will be less than 0.75

inches.

Foundation Observations: To verify the presence of satisfactory soils at

foundation design elevations, the excavations should be observed by the Geotechnical

Consultant of Record. Excavations should be deepened as necessary to extend into

satisfactory soils. Where the foundation excavations are deeper than four feet, the

sides of the excavations should be sloped back at ¾:1 or shored for safety.

RETAINING WALLS

Lateral Earth Pressures: For design of cantilevered walls below grade, where

the surface of the backfill is level and the retained height of soils is less than 15 feet,
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it may be assumed that drained, nonexpansive soils will exert a lateral pressure equal

to that developed by a fluid with a density of 30 pcf. Where the surface of the

backfill is inclined at 2:1, it may be assumed that drained soils will exert a lateral

pressure equal to that developed by a fluid with a density of 45 pcf. In addition to

the recommended earth pressure, the walls should be designed to resist any applicable

surcharges due to buildings, walls, and storage or traffic loads. A drainage system,

such as weepholes or a perforated pipe should be provided behind the walls to

prevent the development of hydrostatic pressure. Recommendations for wall drains

are presented as follows.

If a drainage system is not installed, the walls should be designed to resist a

hydrostatic pressure equal to that developed by a fluid with a density of 80 pcf

against the full height of the wall.

In addition to the recommended earth and hydrostatic pressures, the upper

10 feet of walls adjacent to vehicular traffic areas should be designed to resist a

uniform lateral pressure of 100 psf. This pressure is based on an assumed 300 psf

surcharge behind the walls due to normal traffic. If the traffic is kept back at least

10 feet from the walls, the traffic surcharge may be neglected. Special

recommendations will be required where expansive soils are to be retained.

Retaining Wall Drainage: A drainage system should be provided behind

retaining walls, or the walls should be designed to resist hydrostatic pressures. The

drainage system could consist of a 4-inch diameter perforated pipe placed 6 inches

from the base of the wall, with the perforations down, and connected to an outlet

device. The pipe should be sloped at least 1 inch per 50 feet and surrounded on all

sides by at least 6 inches of clean gravel.  The gravel should be �burrito-wrapped� 
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with filter fabric, such as Mirafi 140N, or equivalent. As an alternative to the gravel

and filter fabric, filter material meeting the requirements of Los Angeles County

Flood Control District Designated F-1 Filter Material, and slotted pipe, may be used.

The backside of the wall should be waterproofed.

A vertical six-inch wide gravel chimney drain, or a drainage geocomposite such

as Miradrain, should be placed against and behind retaining walls that are higher than

3 feet. The top of the back drain should be capped with 18 inches of on-site soils.

Details regarding the drainage system, chimney drain, Miradrain, waterproofing, and

soil cap as shown on the attached Retaining Wall Details, Figures 7.1 and 7.2.

The installed drainage system should be observed by the Geotechnical

Consultant of Record prior to backfilling the system. Inspection of the drainage

system may also be required by the reviewing governmental agencies.

The drainage system should be observed by the Geotechnical Consultant of

Record prior to backfilling the system. Inspection of the drainage system may also be

required by the reviewing governmental agencies.

PAVEMENT DESIGN

Following the completion of grading operations, samples of the on-site soil should

be obtained from near final grade in pavement areas to perform R-value tests. The

following preliminary pavement section recommendations are based on the assumption

that the on-site soils have an R-value of 18. The final pavement section

recommendations could vary depending on the results of the actual R-value test

results obtained from samples obtained from the pavement areas.
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TRAFFIC

INDEX

ASPHALT

THICKNESS

(INCHES)

BASE COURSE

(CAB) THICKNESS

(INCHES)

BASE COURSE (CMB)

THICKNESS

(INCHES)

4 3 4 6

6 4 7 9

8 5 11 13

10 7 18 20

11 7 21 23

Base course material should consist of crushed aggregate base (CAB), as

defined by Section 200-2.2 of the Standard Specifications for Public Works

Construction (�Greenbook�).  If crushed miscellaneous base (CMB) is used, it should

meet the specifications outlined in Section 200-2.4 of the �Greenbook�.  Base course 

should be compacted to at least 95% of the maximum dry density of that material.

Base course material should be purchased from a supplier who will certify that the

base course will meet or exceed the specifications in the �Greenbook�, as indicated.  We 

could, at your request, perform sieve analysis and sand equivalency tests on material

delivered to the site which appears suspect. Additional tests could be performed, upon

request, to determine if the material is in compliance with the specifications.

The pavement section recommendations presented above are based upon

assumed Traffic Index values. RTF&A does not take responsibility for the numerical

determination of the Traffic Index values or the areas where they apply within the site.

We would be pleased to provide pavement section recommendations for alternative

Traffic Index values upon request.
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GEOTECHNICAL CONSULTANT OF RECORD

This report has been prepared assuming that RTF&A will perform all geologic

and geotechnically-related field observations and testing. If the recommendations

presented in this report are to be utilized, but observation of the grading activities is

performed by others, the parties performing the work must review this report and

assume responsibility for recommendations contained herein or provide their own

recommendations. That party would then assume the title "Geotechnical Consultant

of Record" for the project.

A representative of the Geotechnical Consultant of Record should be present

to observe all grading operations as well as test compacted fills. A report presenting

the results of these observations and related testing should be issued upon completion

of these operations.

-oOo-
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APPENDIX

FIELD EXPLORATIONS

The bedrock conditions beneath the site were explored in 2001 by drilling one

bucket boring and excavation of test pits at the locations shown on the Geotechnical

Map. The boring was drilled using a 24-inch-diameter bucket auger-type drilling

equipment. The rock encountered was logged by our field geologist and undisturbed

samples were obtained for laboratory inspection and testing. The lined-barrel sampler

used to take undisturbed samples has an external diameter of 3.0 inches and an

internal diameter of 2.625 inches. The depths at which the undisturbed samples were

obtained are indicated on the logs. The sampler was driven using a hammer; the

number of blows required to drive the sampler 12 inches are shown on the boring log.

The driving weights are 3,160 pounds from 0 to 24 feet, 2,040 pounds from 24 feet

to 47 feet, 1,120 pounds from 47 feet to 72 feet and 1,520 pounds from 72 feet to

81 feet.

LABORATORY TESTING

Laboratory tests were performed on selected samples obtained from the borings

to aid in the classification of the soils and to determine their engineering properties.

The field moisture content and dry density of the soils encountered were determined

by performing tests on the undisturbed samples. The results of the tests are shown to

the left of the boring log.

Direct shear tests were performed on selected undisturbed samples to

determine the strength of the site materials. In addition, shear test data were also

available from our prior investigations at and nearby the site. The tests were

performed after soaking the samples to near-saturated moisture content and at

various surcharge pressures. The yield strength values determined from the direct

shear tests are presented on Summary of Shear Test Data.

The optimum moisture content and maximum dry density of the existing fill

soils were determined by performing compaction tests on a bulk sample bag obtained



Appendix

March 28, 2008

No. 99-802-21

Page A-2

from the boring. The test was performed in accordance with the ASTM Designation

D1557-02 method of compaction. The results of the tests are presented below.

Soil Description and Classification

Maximum

Dry Density

(lbs./cu. ft.)

Optimum

Moisture

Content (%)

Light gray brown fine to medium sand (SP) 131 8

Light brown silty fine to medium sand (SM) 126 9.5

The optimum moisture contents are indicated in percent of dry weight, and the

maximum dry densities are in pounds per cubic foot (pcf). The double-letter soil

classifications that follow the Soil Descriptions are in accordance with the Uniform

Soil Classification System (ASTM D 2487-00).
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Geologic and Geotechnical Report – Addendum No. 1

February 25, 2010



ALLAN E. SEWARD
ENGINEERING GEOLOGY, INC.

Geological And Geotechnical Consultants

February 25, 2010 Job No. 10-1702R-4

The Newhall Land and Farming Company
25124 Springfield Court, Suite 300
Valencia, CA 91355

Attention: Mr. Fred MacMurdo

Subject: GEOLOGIC AND GEOTECHNICAL REPORT – ADDENDUM NO. 1
Response to Los Angeles County Review Sheets (dated 2/5/10)

Project: Vesting Tentative Tract 53108, Map dated 12/21/09
Landmark Village
Newhall Ranch
Los Angeles County, California

References: See end of text

Dear Mr. MacMurdo:

This addendum report has been prepared in response to Geologic and Soils Engineering

Review Sheets (dated February 5, 2010), prepared by the Los Angeles County Department of

Public Works Geotechnical and Materials Engineering Division regarding our December 21,

2009 report for the Revised Map for Vesting Tentative Tract 53108, also dated December 21,

2009. In order to facilitate the review process, we are presenting the County remarks (in

bold) in the order in which they appear on the original review letter. Each remark is

followed immediately by our response. A response to Remark No. 6 of the Soils Engineering

Review Sheet is provided by R.T. Frankian and Associates in a Letter Report (attached as

Appendix B). A copy of these review sheets is attached after the references.

GEOLOGIC REVIEW SHEET DATED 2/5/10

Remark No. 1

The base used for the geologic map does not conform to the most recent tentative map

submitted through the Department of Regional Planning. This review is based solely on

the geologic map, and additional review comments may be provided after receipt of a

revised tentative map.

27825 Smyth Drive, Valencia, California 91355 661-294-0065 FAX 661-294-0833
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Response

Acknowledged. A revised VTTM will be formally submitted through the Subdivision

Committee process within the next few months.

Remark No. 2

Show proposed final topography for landslides to be completely or partially removed.

Response

No landslide removals are proposed to extend beyond the current limits of grading shown on

the Tentative Tract Map at the offsite Chiquito Canyon Disposal Site areas. Potentially

unstable landslides that will not be removed will be placed in Restricted Use Areas. We have

provided additional details in response to this remark in our response to Comment No. 2 of

the Soils Engineering Review Sheet.

Remark No. 3

The proposed cut slope on sheet 11 above Trench T-23L may expose a daylighted

component of bedding. Provide a geologic cross section(s) and stability analyses for this

slope, and any mitigation recommendations as necessary. Note: Grading Plan review

will require continuous stratigraphy be provided to further address stability of this cut.

Response

The Tentative Tract Map submitted with our 12/21/09 report will be revised prior to formal

submittal through the Subdivision Committee process to eliminate fill portions of the subject

slope proposed at Adobe Canyon (attached Exhibit Figure 1, Appendix A reflects the

intended modification to be incorporated in the formal VTTM submittal at a later date).

Bedding attitudes measured at this slope indicate that the average true dip is 40 to the

northeast, which is substantially steeper than the proposed 2.5:1 cut slope gradient. Cross

Section 1A-1A’ illustrates the anticipated conditions on the east-facing portion of the

proposed cut slope. Bedding with an apparent dip of 24 will be exposed in this portion of

the slope, which is steeper than the proposed 22 slope gradient. In addition, this portion of

the slope is more than 45 off of the bedding dip direction, which is considered an extreme

bedding component; therefore the bedding is interpreted as being generally neutral to the

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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slope face. This geometry is considered globally stable from a geologic standpoint and based

on stability analysis of higher 2:1 cut slopes proposed at Adobe Canyon (see analysis of

Cross Section 28L-28L’ in our 12/29/09 report). The more southeasterly facing portion of

the slope will expose neutral bedding conditions. In conclusion, the subject cut slope will

expose bedding that is generally neutral to the slope or steeper than the proposed slope and is

therefore considered globally stable from a geologic standpoint. This slope should be

geologically observed during construction to assess if there is a potential for shallow wedge-

type failures along weak bedding planes, which can be mitigated as needed with stability

fills.

Remark No. 4

The Soils Engineering review dated 2/5/10 is attached.

Response

Our response to the Soils Engineering review sheet is presented below.

SOILS ENGINEERING REVIEW SHEET DATED 2/5/10 (09)

Remark No. 1

The geotechnical map within the submitted report does not match the latest approved

Tentative Tract Map dated by Regional Planning 5/2/07. Provide Revised Tentative

Tract Map dated by Regional Planning and geotechnical map that conform.

Response

Acknowledged. A revised VTTM will be formally submitted through the Subdivision

Committee process within the next few months.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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Remark No. 2

Show the final graded contours of all landslides to be removed and recompacted on the

geotechnical maps and Tentative Map. For example, Landslide Qls XVI (B) is

recommended to be removed and recompacted, however, the final graded contours are

not shown on the geotechnical map or the Tentative Map. Revise geotechnical maps

and Tentative Map as necessary.

Response

Per our discussions with Newhall Land, landslides mapped within and adjacent to the

proposed fill disposal site areas north of Highway 126 will not be mitigated as part of the

Landmark Village Development except at Landslide Qls-XVIB as described below.

Therefore, grading is not anticipated to extend beyond the limits of grading on this Tentative

Tract map. The disposal fills are generally proposed over the toe portions of the landslides,

which will improve stability by adding resisting force to potential movement. The footprint

of disposal site DF-4 has been modified to avoid impacting Landslide Qls-XIB (the attached

Exhibit, Figure 2, Appendix A reflects the intended modification to be incorporated in the

formal VTTM submittal at a later date). Restricted Use Areas have been recommended

around these landslides on the attached geologic/geotechnical maps. Mitigation of these

landslides was addressed in our September 30, 2005 Geologic/Geotechnical Report for future

development of the Homestead Project, Vesting Tentative Tract 060678.

The limits of Landslide Qls-XVIB have been revised into two surficial failures based on

additional review of Trench Logs T-110 and T-125, regional bedding structure, and

geomorphic expression, as shown on the attached geologic/geotechnical maps (see attached

Geologic/Geotechnical Map Sheet 11 of 13). Cross Section 2A-2A’ has been prepared

illustrating the anticipated geologic conditions oriented in the down-dip direction of bedding

and in the likely direction of past movement of the lower surficial failure. Stability analysis

of both the surficial failure and the underlying bedding conditions adjacent to the proposed

debris basin indicate factors of safety in excess of minimum County requirements (see

Appendix A for analysis). The portion of the landslide below the proposed debris basin

should be removed and replaced with compacted fill to provide competent subgrade materials

for the basin. The upper surficial failure will mostly be removed by cut-slope CS-3. The

remaining portion of this failure is over 150 ft. from the proposed debris basin and, therefore,

will not have any adverse impact. The remaining surficial failure material will be mitigated

during future development of the Homestead project, Vesting Tentative Tract 060678.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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Remark No. 3

On the geotechnical map, delineate approximately limits of proposed disposal fills. Also

delineate all soils unsuitable for the support of structures (proposed disposal fill,

landslide debris) and prominently note/label with the note “Unsuitable Soils-Not

Suitable for the Support of Structures”.

Response

The limits of the proposed disposal fills have been delineated on the attached geotechnical

map and on the revised design for disposal site DF-4 (Figure 2). Based on discussions with

Newhall Land, unsuitable landslide material and alluvial soils will not be mitigated for the

intended use as disposal fills for Vesting Tentative Tract 53108 except as described in our

responses to remarks No. 2 and No. 4. Unsuitable landslide, slopewash, and alluvial

materials should be removed below the proposed fill slopes and adjacent debris basins at

disposal sites DF-1 and DF-2 to provide stable, permanent slope conditions and support for

the basins. The limits of this structural fill and of the soils not suitable for the support of

structures have been prominently noted on the attached geotechnical map.

Remark No. 4

Discuss and address whether the proposed fill slopes associated with Disposal Fill areas

will be subject to erosion and/or slope instability. Provide updated surficial, static, and

seismic slope stability analyses considering the density, moisture content, and shear

strengths of the disposal fill materials as well as the proposed design shown on the latest

geotechnical map and Tentative Map. Provide additional recommendations as

necessary.

Response

The fill placed in slope areas of the proposed disposal sites should be placed at a minimum

90% relative compaction. Specifically, fill within 20 feet horizontal of the proposed 4:1

slope face should be placed as a compacted and tested fill at Disposal Sites DF-3 and DF-4.

The fill below and for 100 ft behind the 2:1 fill slope at Disposal Site DF-4 should be

compacted to provide surficially and globally stable conditions. The fill placed for the

proposed fill slopes and debris basins adjacent to Highway 126 at Disposal Sites of DF-1 and

DF-2 should be placed as compacted fill and should be keyed into competent material to

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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provide both global and surficial stability. The anticipated removal depths are noted on the

attached Sheet 11 of 13. Cross Section 3A-3A’ illustrates the critical fill slope condition with

uncompacted fill behind the slope. Stability analysis of this slope indicates factors of safety

in excess of minimum County requirements for both static and pseudostatic conditions (see

Appendix A for analysis). Based on previous analyses for VTT 060678 (see referenced

report) compacted fill slope faces in this area exceed minimum County requirements for

surficial stability. Owing to the gentle slope gradient, 4:1 slopes are anticipated to be

globally stable with a compacted fill blanket overlying uncompacted fill.

Remark No. 5

Proposed Disposal Fill areas DF-1 and DF-2 appear to show debris basins located in

disposal fill. Clarify the soil material that will be used to construct the proposed debris

basins and provide recommendations as necessary.

Response

The disposal fill materials proposed below the debris basins are recommended to be placed at

a minimum 90% relative compaction. It is also recommended that the landslide debris

slopewash, alluvium and existing artificial fill be removed below the footprint of the

proposed debris basins. Both debris basins will therefore be founded in compacted fill.

Remark No. 6

Provide static and seismic slope stability analyses for the proposed cut slopes

surrounding the Zone 1A Water Tank at PM 18108. The referenced R.T. Frankian

Report dated 3/28/08 does not include slope stability analyses. Also, provide a

geotechnical cross section, for each section analyzed, showing the critical failure plane

used in the analyses. Indicate the various shear strength parameters used in the

analyses, in the appropriate segments of each failure plane. Show locations of the cross

sections used in the slope stability analyses on the geotechnical map. Recommend

mitigation if factors of safety are below County minimum standards.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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Response

A response letter addressing this comment has been provided by the project geotechnical

engineer for the tank site in the report by R.T. Frankian & Associates and is attached in

Appendix B for review. We have reviewed this report and accept that the findings,

conclusions and recommendations presented therein are acceptable for the proposed use.

Remark No. 7

The submitted report states that the design of the bank protection has been modified.

Provide clarification, additional discussion, and details in regards to the stated design

modification in relation to proposed bank protection shown on both the North and

South banks of the Santa Clara River. The proposed Bank Stabilization is necessary

for the feasibility of the proposed tract development and therefore must be addressed at

the Tentative Map stage. Clarify design and provide additional information as

necessary.

Response

The design presented on the Tentative Tract Map for Vesting Tentative Tract 53108

addressed in our previous report dated 9/27/00 consisted of a 2:1 (h:v) slope composed of

either riprap, gunite or soil cement with an outboard 4:1 fill slope. The design on the

Revised Tentative Map shows soil cement constructed at 1.5:1 to 2:1 gradient with a 3:1

outboard fill slope, both at Vesting Tentative Tract 53108 and at the onion fields site on the

south side of the river. Cross Section 4A-4A illustrates the typical geometry for these slopes.

Slope stability analysis of this Cross Section indicates that the proposed soil cement slope

will exceed minimum County Factors of Safety for global static and pseudostatic slope

stability. The slope also passes rapid draw down stability analysis (see Appendix A for

stability analysis). A separate report addressing details of the proposed bank protection

design and construction should be prepared when detailed plans are available for review.

Remark No. 8

Show the following on the geotechnical map and Tentative Map:

a. Final graded contours for the removal and recompaction of existing landslides.

b. Delineate the location of the proposed disposal fill materials.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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c. Delineate the approximate limits of all soils unsuitable for the support of structure

and prominently note/label with the note: “Unsuitable Soils – Not suitable for the

Support of Structures”.

d. All recommended mitigation measures.

Response

a. No landslide removals are proposed to extend beyond the grading footprint shown on the

Tentative Map and in Figure 2. The Tentative Map will be modified by Psomas to

incorporate the revised design for Disposal Site DF-4.

b. The locations of the proposed disposal fill materials are delineated on the attached Sheet

11 of 13 and on Figure 2. the Tentative Map will be modified by Psomas to incorporate

the revised design for Disposal Site DF-4 into the Tentative Map and to delineate the

locations of each disposal fill.

c. The limits of all soils unsuitable for the support of structures have been prominently

labeled on Sheet 11 of 13 and on Figure 2. The Tentative map will be modified by

Psomas to incorporate these limits.

d. Recommended mitigation measures for Landslide removals, alluvial removals, Restricted

Use areas, and slope construction are noted on Sheet 11 of 13 and on Figure 2. The

Tentative Map will be modified by Psomas to incorporate these notes into the Tentative

Map.

Remark No. 9

Requirements of the Geology Section are attached.

Response

Responses to the Geological Review Sheet are provided in the first section of this report.

Remark No. 10

Include a copy of this review sheet with your response.

Response

A copy of this review sheet is attached after the references.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology

The following attachments and appendices complete this report.

References
Geologic Review Sheet dated 2/5/10
Soils Engineering Review Sheet dated 2/5/10 (09)

APPENDIX A
Geologic Cross Sections 1A-1A’ through 4A-4A’
Slope Stability Analyses
Geologic/Geotechnical Map Sheet 11 of 13
Exhibit Map – Revised Cut Slope at Adobe Canyon Figure 1
Exhibit Map – Revised Design for Disposal Site DF-4 Figure 2

APPENDIX B
Response to Soils Comment No. 6 Report by R.T. Frankian & Associates (dated
2/23/10)

Distribution: (1) The Newhall Land and Farming Company
Attn: Mr. Fred MacMurdo

(1) Psomas
Attn: Mr. Ross Barker

(2) County of Los Angeles Department of Public Works Geotechnical and
Materials Engineering Division (Hardcopy and Electronic Copy)

Attn: Soils Section
Attn: Geology Section
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APPENDIX A

SLOPE STABILITY ANALYSES

Introduction

Analyses were performed on Cross Sections 2A-2A’ and 3A-3A’ to evaluate stability of

proposed fill and natural slopes in offsite areas north of Highway 126. Analyses were also

performed on Cross Section 4A-4A’ to evaluate stability of soil-cement channel liner slopes,

considering potential rapid drawdown conditions and utilizing the Qcap flood event water

level and assuming that the aesthetic 3:1 fill slope in front of the liner has been removed by

erosion. The stability analyses utilized cross sections constructed to illustrate critical

structural geometries and maximum slope heights for each analyzed slope. Our evaluation

included static and pseudostatic gross stability conditions. The results of our stability

analyses are summarized in Table A1 along with slope parameters and recommended

mitigations. Slope stability diagrams graphically illustrating the results of our analyses for

each cross section are attached for review.

Shear Strength Parameters

Shear strength parameters used in our analyses for the slopes within and adjacent to the

proposed fill disposal site areas north of Highway 126 are based on direct shear strength

testing performed for the Homestead Project, Vesting Tentative Tract 060678. The shear

strength assigned for artificial fill and proposed uncompacted fill was reduced 20% from

compacted fill for purposes of analysis. Shear strength parameters used to evaluate channel

liner slopes were developed for our original Review of Tentative Tract Map report for VTT

53108 (dated September 27, 2000). Shear strength parameters of phi=45 degrees and

cohesion=2000 psf were selected for soil cement. These values are conservative based on

unconfined compressive strength tests performed on soil-cement cylinders prepared for

similar projects. The strength parameters for static loading conditions are residual values and

the strength values for pseudo-static loading conditions are peak values.

Conclusion

The results of our stability analyses are presented in Table A1 - Slope Stability Analyses

Results. General descriptions of geologic/geotechnical conditions at the site are provided in

the referenced reports.

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology
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APPENDIX A

Allan E. Seward Engineering Geology, Inc. Geology and Geotechnology

The analyzed slopes comply with County of Los Angeles Building Code minimum

requirements for global stability under static, pseudostatic, and rapid drawdown loading

conditions, as applicable, provided that our recommendations are followed and incorporated

into project construction.

The following attachments are located within this Appendix.

Slope Stability Analyses Results Table A1
Slope Stability Diagrams and Data Sheets for Runs 1 through 7
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1329 scott road burbank california 91504

tel. (818) 531-1501 fax (818) 531-1511 www.rtfrankian.com

February 23, 2010

Newhall Land and Farming Company

25124 Springfield Court, Suite 300

Valencia, California 91355 Job No. 99-802-022

Attention: Mr. Fred MacMurdo

Subject: Response to County Comment

Proposed Offsite Zone 1A Water Tank Site

Vesting Tentative Tract Map No. 53108

Castaic, Los Angeles County, California

Reference: Geotechnical Grading Plan Review

Proposed Offsite Zone 1A Water Tank Site

Vesting Tentative Tract Map No. 53108

Los Angeles County, California

Dated March 28, 2008, Job No. 99-802-022

Ladies/Gentlemen:

This submittal provides information requested by the County of Los Angeles

Department of Public Works (LACDPW). The LACDPW comments were prepared

following their review of the Allan E. Seward Engineering Geology, Inc. (AES) report

dated December 21, 2009. The Soils Engineering Review Sheet has a date of

February 5, 2009, but it is assumed to be actually issued on February 5, 2010 and a

hand change has been made on the review sheet attached to this report. Our

referenced report, dated March 28, 2008, was presented within Appendix D of the

AES report. Comment No. 6 was the only comment related to the review of our

referenced report. This response only includes responding to Comment No. 6 of the

February 5, 2009 review comments. We understand that the remainder of the review

comments will be addressed by AES.
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SOILS ENGINEERING REVIEW SHEET

1. Provide static and seismic slope stability analyses for the proposed cut

slopes surrounding the Zone 1A Water Tank at PM 18108. The

referenced R. T. Frankian Report dated 3/28/08 does not include slope

stability analyses. Also, provide a geotechnical cross section, for each

section analyzed, showing the critical failure plane used in the analyses.

Indicate the various shear strength parameters used in the analyses, in

the appropriate segments of each failure plane. Show locations of the

cross sections used in slope stability analyses on the geotechnical map.

Recommend mitigation if factors of safety are below County minimum

standards.

The slope stability calculations presented in this response all utilized Saugus Cross

Bedding shear strength parameters for cohesion of 640 psf and an angle of internal

friction of 32 degrees. The referenced report recommended the following shear

strength parameters for the subject site.

SSUUMMMMAARRYY OOFF SSHHEEAARR SSTTRREENNGGTTHH PPAARRAAMMEETTEERRSS

MATERIAL

Static

Cohesion (psf)

Static

(degrees)

Landslide Failure Plane Material 200 16

Clayey Bedding Plane Material 250 20

Clayey Bedding Plane Material (Seismic) 375 19

Saugus Cross Bedding 640 32

Alluvium 100 40

Compacted Fill 300 32

The Saugus Formation can range from massive to thinly bedded sedimentary rock

units of sandstone, conglomerate, siltstone, and claystone/mudstone. Bedding planes

within the Saugus Formation are poorly to moderately-well developed, and can

constitute planes of weakness, particularly where sandstone/conglomerate beds are in

contact with claystone. Where bedding is adversely oriented, or �daylighted,� with 
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respect to natural or cut slopes, there is potential for bedding plane, or �block-glide,� 

failure.

The subsurface geologic conditions are depicted on previously presented Geologic

Sections A-A' and B-B,' which are presented as Figures 2.1 and 2.2, respectively, for

this submittal. The locations of the Geologic Sections are shown on the Geotechnical

Map, Figure 1.

Geologic Section A-A' illustrates geologic conditions parallel to the axis of the

easterly-plunging syncline, for the segment of cut slope CS-1 facing to the east.

Bedding in this area strikes northeast and dips 40 degrees to 45 degrees to the

southeast. The apparent dip, with respect to the east-facing cut slope segment, is 32

degrees towards the east. The proposed east-facing segment of the cut slope is

considered to be grossly stable relative to bedding plane failures, as the angle of

apparent dip (32 degrees) is steeper than the proposed 2:1 (or approximately 26

degrees) cut slope. Slope stability calculations for a circular cross-bedding failure are

presented in the Appendix and exceed the county minimum factor of safety

requirements. The critical failure surface, material strength properties, and the

calculated factor of safety are shown on Geotechnical Section A-A� presented in 

Figure 3.1.

Geologic Section B-B' depicts the geologic conditions for cut slope CS-1 perpendicular

to the synclinal axis, and across the south-facing portion of the cut-slope. Bedding

with respect to the south-facing segment of cut slope CS-1 exhibits an apparent dip of

37 degrees to the south. This bedding orientation dips steeper than the 2:1 (26

degrees) cut slope gradient, and the south-facing segment of cut slope

CS-1 is considered grossly stable relative to bedding plane failures. Slope stability

calculations for a circular cross-bedding failure are presented in the Appendix, and

exceed the county minimum factor of safety requirements. The critical failure

surface, material strength properties, and the calculated factor of safety are shown on

Geotechnical Section B-B� presented in Figure 3.1.     
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Hydrology



Drainage Concept Report for Landmark Village Tentative Tract Map No.

53108, dated November 2009.
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The Complete

Landmark Village

Tentative Tract Map 53108

Drainage Concept Report

including appendices

is available on the attached CD.
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Executive Summary 
 

Chloride levels in the upper Santa Clara River (USCR) and in nearby groundwater 
basins have increased over the past three decades due to increased salt loadings from 
water imported into the Santa Clarita Valley and the increased number of self 
regenerating water softeners in the Santa Clarita Valley.  Since the 1970s, growth in the 
Santa Clarita Valley has lead to chloride levels that exceed the water quality objective 
and impair beneficial uses for agricultural supply.  Agriculture is the largest industry in 
the Santa Clara River Valley and the Regional Board has adopted a TMDL to restore the 
Santa Clara River to attain its beneficial uses. 

 
This Staff Report discusses efforts under the Upper Santa Clara River Chloride 

TMDL to address these impairments with particular emphasis on the recent studies which 
have lead to a stakeholder developed plan for complying with the TMDL.  The 
stakeholder plan, termed “Alternative Water Resources Management Plan” (AWRM) 
considers the results of key TMDL studies on the chloride sensitivity of crops and aquatic 
life and the interaction of groundwater and surface water in the USCR to fashion a plan 
that provides reduction of chloride loads from current levels, enhancement of water 
supplies for recycling and downstream uses, restoration of groundwater basins underlying 
the Upper Santa Clara River, and consideration of critical conditions such as a sustained 
drought.  The AWRM requires a revision to existing water quality objectives for chloride, 
but it provides a significant reduction in chloride loading from current levels such that the 
most stringent beneficial uses are attained.  During the critical condition of sustained 
drought, growers are provided alternative water to meet requirements and the chloride 
exported from the watershed still exceeds chloride into the watershed so that groundwater 
conditions will continue to improve.   

 
The Regional Board first adopted a Total Maximum Daily Load (TMDL) for 

chloride in the USCR in 2000.  The TMDL showed that chloride is loaded primarily into 
the Santa Clara River from Water Reclamation Plants serving residential, commercial and 
industrial users in the Santa Clarita Valley.  The sources of the chloride which are loaded 
into the SCR are primarily chloride contained in the imported source water and chloride 
added by domestic uses, including self regenerating water softeners.  As the Santa Clarita 
Valley has grown over the past decades, these TMDL source analyses also showed that 
the water quality objectives could not be met with source control alone, and that some 
type of advanced treatment would be necessary.   

 
The identification of remedies for chloride impairments is challenging due to 

stakeholders with widely different interests in Los Angeles and Ventura Counties and 
potentially costly implementation measures.  These factors lead to a remand of the 
TMDL from State Water Resources Control Board and after reconsideration by the 
Regional Board, the TMDL became effective on May 5, 2005.  Key provisions of this 
TMDL include special studies to address scientific uncertainties and a consideration of 
site specific objectives by the Regional Board.  This Staff Report summarizes the results 
of the special studies and discussions with stakeholders, which lead to an AWRM 
program to comply with the TMDL.  This report considers the antidegradation and Water 
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Code Section 13241 requirements and recommends conditional site specific objectives to 
implement the AWRM. 

 
Prior to completion of the special studies, the presumed implementation plan 

included two options: advanced treatment of effluent from the Saugus and Valencia water 
reclamation plants and disposal of brine in a new ocean outfall or disposal of effluent 
from the Saugus and Valencia water reclamation plants in a new ocean outfall.  Both 
options entail construction of a pipeline from the Santa Clarita Valley WRPs and an 
ocean outfall.  Concerns regarding the cost and feasibility of constructing this line lead 
caused controversy amongst stakeholders.   

 
The TMDL Special Studies, all conducted in a facilitated stakeholder process in 

which stakeholders in scoping and reviewing the studies addressed three scientific 
uncertainties:  1) the levels of chloride required to support irrigation of salt sensitive 
crops; 2) the interaction of surface water and groundwater and the fate and transport of 
chloride in the USCR; 3) the effects of chloride on threatened and endangered fish in the 
USCR.   

 
Regional Board staff finds that the work to date provides sufficient information on 

the chloride hazard threshold for salt-sensitive crops, the chloride threshold for 
endangered species, and the hydraulic and contaminant interactions between surface 
waters and groundwater basins in the USCR watershed to demonstrate that conditional 
site specific objectives can be combined with reverse osmosis technology to effectively 
reduce chloride loadings to the USCR and protect beneficial uses.  Completion of the 
Literature Review and Evaluation (LRE) provided a scientifically defensible baseline to 
support a Water Quality Objective (WQO) of 117 milligrams per liter (mg/L) that is 
protective of agricultural supply beneficial use (AGR).   The endangered species study 
shows that the chloride threshold for protection of salt sensitive agriculture is also 
protective of threatened and endangered species.  The groundwater surface water 
interaction model shows that surface flows in the river recharge the Piru Basin with 
attendant chloride accumulation in that groundwater Basin.  The AWRM consists of 
chloride source reduction actions and chloride load reduction through advanced treatment 
of the Valencia WRP effluent in conjunction with conditional site specific objectives.  
These source and load reductions mitigate the effect of any chloride accumulation in the 
groundwater basin.   
 

The TMDL provides a ten-year schedule to attain compliance with the conditional 
SSOs.  Key uncertainties at this point relate to identification of the optimum method for 
brine disposal.  Several options, including deep-well injection in the vicinity of old oil 
fields in the Santa Clarita Valley, and drying and landfill disposal will be considered by 
the Santa Clarita Sanitation District of Los Angeles County in the first two years of the 
TMDL Implementation Plan.  The recommended water quality objective changes before 
the Board are conditioned on implementation of the AWRM program; if the AWRM 
system is not built, the water quality objectives revert back to the current levels in the 
Basin Plan.  
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Staff’s recommendation is to adopt the conditional site specific objectives for 
chloride.  Staff finds that the costs of implementing the AWRM program will not 
increase monthly sewage rates substantially above the state average and median rates.  
Staff notes that the existing TMDL schedule can be accelerated by one year from 11 
years to 10 years.  
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1. Introduction 
 

This staff report discusses the scientific and regulatory basis for proposed Basin 
Plan amendments to revise the Upper Santa Clara River Chloride Total Maximum Daily 
Load (TMDL) and establish conditional site-specific water quality objectives (SSOs) for 
chloride in reaches and groundwater basins in the Upper Santa Clara River watershed.  

The Los Angeles Regional Water Quality Control Board (Regional Board) 
adopted a TMDL to address chloride impairments of the USCR on July 10, 2003 
(Resolution 03-008).  On May 6, 2004, the Regional Board amended the USCR chloride 
TMDL to revise the interim wasteload allocations (WLAs) and implementation schedule 
(Resolution 04-004).  The amended TMDL was approved by the State Water Resources 
Control Board (State Board), Office of Administrative Law and United States 
Environmental Protection Agency (USEPA), and became effective on May 4, 2005.    

 
At the time the TMDL was adopted and approved, there were key scientific 

uncertainties regarding the sensitivity of crops to chloride and the complex interactions 
between surface water and groundwater in the Upper Santa Clara River watershed.  
However, the TMDL found that the chloride sources are primarily imported source water 
from the State Water Project and chloride added by domestic uses, including self 
regenerating water softeners.  These chloride sources are loaded into the USCR in 
effluent from the Saugus and Valencia Water Reclamation Plants (WRPs) that serve 
residents and industries in the Santa Clarita Valley.  The TMDL recognized the 
possibility of revised chloride water quality objectives (WQOs) and included mandatory 
reconsiderations by the Regional Board to consider SSOs.   The TMDL required the 
Santa Clarita Valley Sanitation District of Los Angeles County (SCVSD1) to implement 
special studies and actions to reduce chloride loadings from the Saugus and Valencia 
WRPs.  The TMDL included the following special studies to be considered by the 
Regional Board: 

 
• Literature Review and Evaluation (LRE) – review agronomic literature to 

determine a chloride threshold for salt sensitive crops. 
• Extended Study Alternatives (ESA) – identify agricultural studies, including 

schedules and costs, to refine the chloride threshold. 
• Endangered Species Protection (ESP) – review available literature to determine 

chloride sensitivities of endangered species in the USCR. 
• Groundwater and Surface Water Interaction Study (GSWI) – determine chloride 

transport and fate from surface waters to groundwater basins underlying the 
USCR. 

                                                 
1Prior to 2005, the Santa Clarita Valley was historically served by the County Sanitation District Number 
26 of Los Angeles County (Saugus WRP) and County Sanitation District Number 32 of Los Angeles 
County (Valencia WRP).  Both of these Districts were collectively referred to as the County Sanitation 
Districts of Los Angeles County or CSDLAC in previous documents related to the Upper Santa Clara River 
Chloride TMDL.  These two districts were merged into a single district, the Santa Clarita Valley Sanitation 
District of Los Angeles County or SCVSD as of July 1, 2005. 
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• Conceptual Compliance Measures – identify potential chloride control measures 
and costs based on different hypothetical WQO and final WLA scenarios. 

• Site Specific Objectives and Antidegradation Analysis - consider a site-specific 
objective for chloride based on the results of the agricultural chloride threshold 
study and the GSWI. 

 
The TMDL special studies were conducted in a facilitated stakeholder process in 

which stakeholders participated in scoping and reviewing the studies.  This process has 
lead stakeholders to develop an alternative TMDL implementation plan that addresses 
chloride impairment of surface waters and degradation of groundwater.  The alternative, 
termed Alternative Water Resources Management (AWRM) was first set forth by Upper 
Basin water purveyors and United Water Conservation District (UWCD), the 
management agency for groundwater resources in the Ventura County portions of Upper 
Santa Clara River watershed. 

 
This Staff Report first presents a background on the TMDL, including regulatory 

history, the stakeholder collaborative process, a description of the watershed and the 
sources of chloride, and other salinity management programs in the state.  The report then 
discusses the results and conclusions of the special studies which led to the development 
of the AWRM Program and proposed conditional SSOs.  The AWRM Program and the 
proposed conditional SSOs needed to support the AWRM are then discussed.  The report 
then discusses one of the special studies in detail, the Site Specific Objectives/ 
Antidegradation Analysis, which provides the regulatory basis for the conditional SSOs.  
Finally, the staff report reviews the alternatives for TMDL implementation based on the 
results of the special studies, provides staff’s recommendation for conditional SSOs and 
TMDL revisions, and discusses how the recommended conditional SSOs and TMDL 
revisions would be implemented. 
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2. Background 
 

This section provides background information on chloride issues in the USCR 
watershed. 

 

2.1. Regulatory History 
 

The Regional Board has adopted several resolutions that regulated chloride in the 
USCR, starting with Resolution 75-21 in 1975, which established WQOs throughout the 
region.   
 

In 1990, the Regional Board adopted the Drought Policy, Resolution 90-04.  This 
resolution was intended to provide short-term and temporary relief to dischargers who 
were unable to comply with limits for chloride due to the effects of drought on chloride 
levels in supply waters imported to the Region.  The Regional Board temporarily reset 
limits on concentration of chloride at the lesser of: (i) 250 mg/L, or (ii) the chloride 
concentration of supply water plus 85 mg/L.  The Regional Board renewed the Drought 
Policy in 1993 and again in 1995 because the chloride levels in supply waters remained 
higher than the chloride levels before the onset of the drought.  The Regional Board did 
not revise the chloride WQOs in the Santa Clara River and Calleguas Creek because of 
the potential to affect present and anticipated agricultural beneficial uses.        
 

In 1997, the Regional Board adopted the Chloride Policy, Resolution No. 97-02.  
The Chloride Policy revised the chloride objective for the Los Angeles River, Rio Hondo, 
and San Gabriel River.  Due to concerns expressed about the potential for future adverse 
impacts to agricultural resources in Ventura County, WQOs for chloride in the Santa 
Clara River and Calleguas Creek were not revised.  Rather, the chloride policy provided 
surface water interim limits of 190 mg/L in the Santa Clara River that extended for three 
years following approval of the amendment.  The Regional Board did not revise the 
chloride WQOs in the Santa Clara River and Calleguas Creek because of the potential to 
affect existing and anticipated AGR.  Similarly, the Regional Board did not revise the 
groundwater objectives for chloride. 
 

The Regional Board first adopted a TMDL for chloride in the USCR in October 
2002 (Resolution No. 2002-018).  The TMDL showed that the chloride sources are 
primarily chloride contained in the imported source water from the State Water Project 
and chloride added by domestic uses, including self regenerating water softeners.  These 
chloride sources are loaded into the USCR in effluent from the Saugus and Valencia 
WRPs that serve residents and industries in the Santa Clarita Valley.  The TMDL source 
analysis also showed that the water quality objectives could not be met with source 
control alone, and that some type of advanced treatment would be necessary.  The TMDL 
contained an 8-1/2 year implementation plan to attain chloride WQOs.   
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Because of differing stakeholder interests and potentially costly implementation 
measures, the State Board remanded the Chloride TMDL (State Board Resolution No. 
2003-0014) to the Regional Board in February 2003 due to  concerns about the duration 
of the interim effluent limits and concerns that the original implementation plan could 
have required the SCVSD to embark on planning and construction of an advanced 
treatment even though such studies might have demonstrated a need that could have been 
proved unnecessary in the end.  The remand resolution also directs the Regional Board to 
consider an integrated solution for all water quality pollutants in the SCR basin on the 
Clean Water Act 303(d) list.  The Regional Board revised the TMDL Implementation 
Plan to extend the interim wasteload allocations and final compliance date to 13 years 
after the TMDL effective date.  It also included two additional special studies and several 
mandatory reconsiderations of the TMDL by the Regional Board. The Regional Board 
adopted the revised TMDL in July 2003 (Resolution No. 2003-008).   
 

The TMDL was amended in 2004 (Resolution No. 04-004) to conform the interim 
wasteload allocations for the Saugus and Valencia WRPs to the effluent limits in 1994 
Time Schedule Orders associated with National Pollutant Discharge Elimination System 
(NPDES) permits.   In May 2004, the Regional Board and SCVSD signed a Settlement 
Agreement and Stipulation Concerning Chlorides in the UCSR.  The Regional Board and 
SCVSD agreed that, if or when new or revised NPDES permits are subsequently issued 
to the Saugus or Valencia treatment plants prior to the date that a revised WQO or final 
wasteload allocations take effect in accordance with the Chloride TMDL Amendments, 
interim chloride effluent limitations reflecting the interim wasteload allocations in the 
TMDL, including any revisions thereto, will be included in the revised permits. 

 
In 2006, the Regional Board reconsidered the TMDL and amended the TMDL 

schedule.  The Board considered the results of the special studies to date and found it 
appropriate to accelerate the study period of the Implementation Plan based on the 
Literature Review and Evaluation, which showed that the range of chloride values 
protective of AGR and GWR beneficial uses was significantly smaller than originally 
anticipated. 

 
In 2007, the Regional Board amended the Basin Plan to divide Reach 4 into two 

separate reaches.  This action was based on historical and current water quality, flow, and 
land use data showing significant water quality differences between the western and 
eastern portions of Reach 4.  Staff found that Reach 4 of the SCR contains unique 
hydrogeologic conditions due to the significant alterations to land uses and waste 
discharges within the USCR watershed that supported the separation of the reach into two 
separate reaches, 4A and 4B, divided at the confluence of Piru Creek.   

 
This proposed action represents the second Regional Board reconsideration of the 

TMDL, which is scheduled 3-years after the TMDL effective date.  Specifically, Tasks 
10.a and 10.d of the TMDL Implementation Schedule state, “Preparation and 
Consideration of a Basin Plan Amendment (BPA) to revise the chloride objective by the 
Regional Board” and “Reconsideration of and action taken on the Chloride TMDL and 
Final Wasteload Allocations for the Upper Santa Clara River by the Regional Board.” 
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2.2. Stakeholder Collaborative Process 
 

Based on the Chloride Agreement and Stipulation discussed in Section 2.1, the 
Regional Board and the SCVSD entered into a collaborative process in June of 2004 to 
implement the TMDL special studies.  The Regional Board and SCVSD have set up a 
facilitated process to allow for stakeholder input and review of the special studies as they 
are developed.  The SCVSD, Regional Board, facilitators, consultants and stakeholders 
attended Technical Working Group meetings on a monthly basis in the Cities of Santa 
Clarita, Fillmore, and Santa Paula to discuss the TMDL special studies as well as other 
planning issues regarding chloride impairments within the Santa Clara River.  About 
thirty people who represent a wide range of stakeholder interests, including 
Municipalities, County government, agricultural interests, water purveyors, and 
environmental interests, attend the meetings.  There is a website, 
www.santaclarariver.org, which updates activities and progress on the USCR Chloride 
TMDL.  
 

Additionally, an independent technical advisory panel (TAP) of recognized 
agricultural experts was engaged to review the results of the LRE.  The TAP issued a 
separate report, which provides technical guidance on the use of the LRE for policy 
development.  The TAP report largely confirmed the results of the LRE.  Both the TAP 
Report and LRE are available to the public on the website listed above. 
 

Finally, Regional Board staff has been meeting with SCVSD’ staff and 
representatives of the Upper Basin Water Purveyers, UWCD, and Ventura County 
Agricultural Water Quality Coalition, to explore the potential implementation actions and 
site specific objectives for the TMDL.  This process has lead to development of the 
AWRM and the development of proposed conditional SSOs to support the AWRM and 
protect beneficial uses. 

2.3. Environmental Setting 
 
The Santa Clara River is the largest river system in Southern California that 

remains in a relatively natural state.  The river originates on the northern slope of the San 
Gabriel Mountains in Los Angeles County, traverses Ventura County, and flows into the 
Pacific Ocean between the cities of San Buenaventura (Ventura) and Oxnard.  
Municipalities within the watershed include Santa Clarita, Newhall, Fillmore, Santa 
Paula, and Ventura (Figure 1).   

 
Extensive patches of high quality riparian habitat exist along the length of the 

river and its tributaries.  Two endangered fish, the unarmored stickleback and the 
steelhead trout, are resident in the river.  One of the Santa Clara River's largest 
tributaries, Sespe Creek, is designated a wild trout stream by the state of California and a 
wild and scenic river by the United States Forest Service.  Piru and Santa Paula Creeks, 
tributaries to the Santa Clara River, also support steelhead habitat.  In addition, the river 
serves as an important wildlife corridor.  The Santa Clara River drains to the Pacific 
Ocean through a lagoon that supports a large variety of wildlife.   
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The predominant land uses in the Santa Clara River watershed include agriculture, 

open space, and residential uses.  Revenue from the agricultural industry within the Santa 
Clara River watershed is estimated at over $700 million annually.  Residential use is 
increasing rapidly both in the upper and lower watershed.  The number of housing units 
in the watershed is estimated to increase by 187 percent from 1997 to 2025. 
 
Figure 1. Santa Clara River Watershed 

 
The upper reaches of the Santa Clara River include Reaches 5 and 6, which are 

located upstream of the Blue Cut gauging station, west of the Los Angeles - Ventura 
County line between the Cities of Fillmore and Santa Clarita.  The upper boundary 
extends to Bouquet Canyon, upstream of the City of Santa Clarita.  The portion of the 
river within Los Angeles County is generally described as the Upper Santa Clara River, 
and the portion within Ventura County is generally referred to as the Lower Santa Clara 
River.  Two major point sources, the Saugus and Valencia WRPs, discharge to the 
USCR.  Below Reach 5 are reaches 4A and 4B, divided at the confluence of Piru Creek 
(Figure 2). 
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Figure 2. Santa Clara River Watershed Reaches 4A, 4B, 5, and 6 
 

 

2.4. Beneficial Uses and WQOs 

Key beneficial uses and WQOs for the USCR are described in the Basin Plan and 
include agricultural supply (AGR), groundwater recharge (GWR) and rare and 
endangered species habitat (RARE).  A full description of each of these beneficial uses is 
included in the Basin Plan.  AGR is designated as existing or potential for all reaches of 
the Santa Clara River, including the USCR, except the headwaters.  GWR is designated 
as an existing or potential beneficial use for the USCR.  RARE is an existing and 
potential designated beneficial use for the upper reaches included in this TMDL.  Two 
types of endangered and rare aquatic species are known to reside in the watershed: 
steelhead trout and unarmored three-spine stickleback.   
 

The current WQO for chloride in Reaches 4A, 4B, 5 and 6 of the Santa Clara 
River is 100 milligrams per liter (mg/L).  The groundwater quality objectives for the 
Santa Clara – Piru Creek area are: 200 mg/L chloride in the Upper area (above Lake 
Piru), 200 mg/L in the Lower area east of Piru Creek, and 100 mg/L west of Piru Creek.   
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2.5. Chloride Sources and Water Quality 

This section summarizes chloride sources in the USCR watershed and projections 
of the effects of future growth and chloride reduction measures on the final WRPs 
effluent quality.  Regional Board and SCVSD staff analyzed chloride sources in the 
USCR watershed in the 2002 Regional Board TMDL Staff Report and in the SCVSD’s 
2002, 2005, 2006 and 2007 chloride reports.  These analyses utilized mass balance 
techniques to identify and quantify chloride loads from imported water and residential, 
commercial, and industrial sources. 

   
The key findings from these reports include: 
 
• The average chloride concentration in the USCR, as measured at the Blue Cut 

gauging station and at the Ventura/Los Angeles county line, was 131 mg/L in 2002 
and 126 mg/L in 2003.  The average chloride concentration at the Blue Cut gauging 
station frequently exceeds the WQO of 100 mg/L. 

 
• The total chloride load from the Saugus and Valencia WRPs ranged from 23,500 

pounds per day (ppd) to 28,500 ppd in 2001 through 2007.  
 
• The WRP effluent chloride load is comprised of two main sources: chloride present in 

the imported water supply and chloride added by residents, businesses, and 
institutions in the Saugus and Valencia WRP service area.  The chloride load added 
by users can be further divided into two parts: brine discharge from self-regenerating 
water softeners (SRWSs) and all other loads added by users.  Excluding the imported 
chloride load that exists in the water supply, non-SRWS sources of chloride include: 
residential, commercial, industrial, infiltration, and wastewater disinfection.  The two 
largest sources of chloride in the WRP effluent are the imported water supply and 
SRWSs, which have historically comprised from 37% to 45% and from 26% to 33% 
of the chloride in the WRP effluent, respectively.  

 
• Municipal supply in Santa Clarita Valley (SCV) water supply is a blend of State 

Water Project (SWP) water and local groundwater.  Over the past 30 years, chloride 
concentrations in water from the SWP ranged from 28 mg/L to 128 mg/L.  The 
quantity of SWP water served by SCV water purveyors has increased from 41,768 
acre-feet in 2002 to 47,205 acre-feet in 2004.  The use of imported water has grown 
steadily.  As reported by the Castaic Lake Water Agency (CLWA), the use of SWP 
water by SCV water purveyors is projected to grow to 69,500 acre-feet by 2015. 

 
• The chloride loads from SRWSs increased markedly from 1997 to 2003, when a ban 

on residential SRWSs was struck down by legislative action in 1997.  A prospective 
ban on installation of new SRWSs was reinstated in 2003.  The SCVSD reported a 
sharp decline in residential SRWS chloride contribution from 66 mg/L in 2004 to 35 
mg/L during the first half of 2007.  This large change in chloride loading represents 
the removal or inactivation of roughly 2,200 SRWSs, from a high in 2004 of 6,800 to 
4,600 by July of 2007.   
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• In 2006, The SCVSD and the City of Santa Clarita co-sponsored Senate Bill 475 

(SB475), which is authored by Senator George Runner of the 17th Senate District.  SB 
475 provides the SCVSD with the authority to require removal all SRWS remaining 
in the Santa Clara Valley that were installed prior to SCVSD’s 2003 ordinance.  SB 
475 also includes establishments of a phased voluntary and mandatory program to 
compensate residents for the reasonable value and cost of removal and disposal of 
SRWS.  SB 475 was passed by the Legislature on August 31, 2006, and signed into 
law on September 22, 2006.  The SCVSD has enacted a new ordinance on June 11, 
2008 banning the use of existing SRWS, which will become effective on January 1, 
2009, contingent upon voter approval by the qualified voters in the SCVSD’s service 
area.  This ordinance will be considered for voter approval by qualified voters in the 
district’s service area in the November 2008 general election. 

 
The relative magnitude of chloride loads from different sources is summarized below: 
  
Table 1.  Relative Chloride Loadings to Saugus and Valencia WRPs Effluent by Source  

Year 
 

Water 
Supply Ind. Com. Residential 

Non-SRWS 
Residential 

SRWS Inf. Disinf. 
 

Total 
Load 

2001 42% 3% 4% 14% 33% 0% 4% 100% 
2002 45% 2% 3% 13% 29% 0% 8% 100% 
2003 45% 1% 3% 13% 31% 0% 7% 100% 
2004 41% 1% 3% 14% 33% 0% 8% 100% 
2005 37% 2% 3% 16% 30% 3% 9% 100% 
2006 42% 2% 3% 18% 26% 0% 9% 100% 
2007 

(through 
June) 

43% 2% 4% 17% 26% 0% 8% 100% 

 
Note:  Ind. indicates Industrial, Com. indicates Commercial, Inf. indicates Infiltration, 
Disinf. indicates Disinfection 

2.6. Future Growth 
 

Presently, there is extensive residential growth planned for the USCR watershed 
over the next several decades.  The population of the SCV is growing very rapidly.  The 
City of Santa Clarita is projected to grow from 151,800 residents in 2000 to 243,104 
residents in 2010.  The SCVSD estimates effluent flow from wastewater treatment plants 
will grow from approximately 20 million gallons per day (MGD) presently to about 32 34 
MGD in by 202730.  The effects of this growth on the chloride levels in the Santa Clara 
River and underlying aquifers were investigated through GSWI Study (see Section 3.4).   

 
The Landmark Village project site is located in unincorporated Los Angeles 

County, within the SCV.  The project site is located along the SCR, immediately west of 
the confluence of Castaic Creek and the SCR. The county line forms the western 
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boundary.  The SCR forms the southern boundary of the project site, while the northern 
project boundary is defined by State Route 126.  The project applicant proposes to 
develop the 292.6-acre Landmark Village tract map site, located in the first phase of the 
Riverwood Village within the boundary of the approved Newhall Ranch Specific Plan.  
The Landmark Village tract map site proposes construction of 1,444 residential dwelling 
units, 1,033,000 square feet of mixed-use/commercial uses, a 9-acre elementary school, a 
16-acre community park, public and private recreational facilities, trails, and road 
improvements.  Several off-site project-related components would also be developed on 
an additional 679.2 acres of land.  The project also includes a 6.8 MGD WRP (Newhall 
Ranch WRP) as associated facility (Impact Sciences, Inc., 2006). 
 

Projections of future chloride loading to the USCR are dependent on several 
factors.  Most importantly, the chloride contribution from the blended water supply varies 
greatly according to hydrologic conditions in Northern California because the salinity of 
SWP is dependent on the mix of fresh and brackish water in the San Francisco Bay – 
Delta which is the source of the water imported into the SCV.  The timing and duration of 
future droughts are uncertain but based on review of more than thirty years of water 
quality data it is not unreasonable to conclude that California will experience several 
droughts within the next few decades.   
 

Staff notes that growth within the SCV is accompanied by increasing demand for 
imported water and increasing chloride loads.   In 1980, imported SWP comprised 1,125 
acre-feet, approximately 5% of the total water supply to the SCV.  By 1998, imported 
SWP comprised approximately 20,000 acre-feet, approximately 50% of the total water 
supply to the SCV. 

 
Additionally, staff notes that the SCVSD’s chloride report indicates that that 

chloride loading from non-SRWS residential sources in terms of ppd has been increasing.  
This increase is likely correlated with residential growth and increased residential 
wastewater flow and increased demand on water resources.  The chloride load from non-
SRWS residential sources increased from 3,562 ppd in 2002 to 4,272 ppd in 2006.  

2.7. Salinity Management – Recent State and Regional Boards Actions 
 

Water quality impairments by salts and chloride are a statewide issue.  This 
section provides a brief overview of several current issues addressed by the State Board 
and the Central Valley, Santa Ana, and Los Angeles Regional Boards.  It also reviews the 
status of salinity implementation activities in Northern California.   
 

In the Central Valley region, salts in surface and ground water are largely derived 
from supply water from the SWP and the Delta Mendota Canal and from surface soil.  
Salinity impairments are exacerbated locally by other sources, such as discharges to land 
associated with municipal wastewater disposal.  The Central Valley Regional Board has 
adopted several approaches for basin management within their jurisdiction.  The Central 
Valley Regional Board established a policy to control groundwater degradation for the 
Tulare Basin, a policy to promote the maximum export of salt from the San Joaquin River 
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Basin, and a policy to control point source discharges to the Sacramento River Basin.  At 
this time, salinity TMDL for the San Joaquin River has been developed to meet the 
objectives at Vernalis and a second phase of this TMDL is being developed for upstream 
stretches of the river.  Further, the State Board may consider whether to adopt Cease and 
Desist Orders against the United States Bureau of Reclamation (USBR) and the 
Department of Water Resources with regard to their potential violation of conditions in 
their water right permits that require the USBR and the California Department of Water 
Resources to meet salinity standards in the Southern Delta. 
 

In southern California, the USBR led a comprehensive regional salinity 
management study in support of the Southern California Water Recycling Projects 
Initiative.  The study was conducted by CH2M Hill and identified a range of projected 
brine discharge volumes for Southern California.  Some of the factors influencing this 
projected range are the salinity of imported water, the stringency of wastewater effluent 
regulation, and the level of seawater desalting.  The study predicted a regional brine 
discharge volume ranging from 43.7 MGD to 2,011 MGD. In addition to predicting 
future brine discharge volumes, the study identified the location of existing and potential 
future brine/concentrate management facilities in southern California. These facilities 
include 86 pipelines, 113 wastewater treatment plants, 32 groundwater desalters, 9 
seawater desalination facilities, and 9 major groundwater basins (with 91 sub-basins). 
 

An established Southern California salinity management facility is the Arlington 
Desalter Facility and the Santa Ana Regional Interceptor (SARI).  The Desalter, using 
Reverse Osmosis (RO) technology, produces up to 6 MGD of blended desalinized water, 
with another estimated 1 MGD of concentrated brine generated by the plant discharged to 
the SARI line.  The SARI line, a regional brine line, is designed to convey 30 MGD of 
non-reclaimable wastewater from the upper Santa Ana River basin to the ocean for 
disposal, after treatment.  The non-reclaimable wastewater consists of Desalter 
concentrate and industrial wastewater.  Domestic wastewater is also received on a 
temporary basis. To date over 73 miles of the SARI line have been completed.  The most 
recent extension (23 miles in length), the Temescal Valley Regional Interceptor line was 
completed in 2002. The upstream extension was completed in 1995 to the City of San 
Bernardino Wastewater Treatment Plant.  The SARI also serves the Chino Basin area and 
the City of Riverside. 
 

Desalinization treatment facilities have been planed in several regions of the state.  
The Northern California Salinity Coalition is planning RO treatment facilities to draw 
and treat water with a high salinity concentration from shallow aquifers in order to reduce 
net salt loading in groundwater basins of the Bay Area.  The USBR proposed using RO to 
treat reused drainage water from an agricultural subsurface drainage system in the San 
Luis and Northerly Area of the Central Valley.  Drainage will be collected from the fields 
and sent to one of 16 reuse areas to irrigate salt tolerant crops.  The drainage from the 
reuse areas will then be collected and sent to Point Estero for ocean disposal or to a 
treatment facility.  
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Staff also notes that within the Region, the City of Los Angeles has implemented 
a RO facility at the Terminal Island Treatment Plant in order to meet local water quality 
targets.  The facility processes 4.5 MGD and produces potable water for injection to the 
seawater barrier in the Dominguez Gap.  The reverse osmosis effluent meets standards 
established by the Department of Health Services and is suitable not only for injecting 
into groundwater basins but also as boiler feed water for local industries. 

 
In 2006, the Los Angeles Regional Board adopted the Calleguas Creek Watershed 

Salts TMDL based on a salts balance for that watershed.  The Regional Board found that 
the water quality impairments and groundwater degradation in the Calleguas Creek 
watershed are due to a greater mass of salts imported to the watershed than exported from 
the watershed.  The TMDL requires salt export throughout the watershed to achieve a salt 
balance, reduce salt load to surface and groundwater, and achieve and maintain water 
quality objectives for salts in the watershed.  The Calleguas Creek watershed TMDL 
Implementation Plan is based on construction of a regional brine line and ocean outfall 
through which brines from the advanced treatment of degraded groundwater in the 
Calleguas Creek watershed are discharged directly to the ocean in compliance with the 
state Ocean Plan. The TMDL implementation plan also includes increased use of POTW 
effluent and advanced treated (reverse osmosis) groundwater for recycled water use.  
This plan has collateral benefits of increasing local sources of water supply in the 
watershed.   
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3. Results of TMDL Special Studies 
 

This section describes the results of TMDL Special Studies and other chloride 
management activities in the USCR watershed, which were considered by staff in 
proposing TMDL revisions and conditional SSOs for the USCR watershed.  

3.1. Literature Review and Evaluation 
 

The first TMDL special study, the LRE, was completed in September 2005 and 
presented to the Regional Board on November 3, 2005.  The LRE reviewed 
approximately 200 technical articles on the chloride and salinity sensitivities of avocado, 
strawberry and nursery plants.  The LRE found a guideline concentration range for 
chloride sensitivity for avocado of 100 –117 mg/L.  There is not sufficient technical 
literature to determine a guideline range for strawberry and nursery crops.  The LRE 
concluded that a conservative guideline concentration for chloride hazard is 100-117 
mg/L.  The LRE was reviewed by an independent TAP and the majority TAP opinion 
concurred with the 100 –117 mg/L guideline concentration range.  One minority TAP 
opinion advocated a higher guideline concentration and another minority TAP opinion 
recommended a maximum guideline concentration of 100 mg/L.  As a supplement to the 
LRE, a memorandum on averaging period analysis was prepared by Newfields 
Agricultural and Environmental Resources (Newfields), in consultation with the TAP co-
chairs, to determine what the applicable compliance averaging periods are for the LRE 
guideline concentration.  The memorandum found that the minimum time between the 
beginning of exposure to chloride stress and signs of visible leaf chloride injury is 
between 2 and 9 weeks when high chloride concentrations are applied (at least 170 
mg/L), and usually between 4 and 8 weeks.  Based on an analysis of the literature and the 
receiving water variability, a three-month averaging period was recommended. 
(Newfields, 2008) 

3.2. Extended Study Alternatives 
 

This task provided an overview of the types of agricultural studies that are 
available to further define an appropriate threshold for protection of AGR in the Santa 
Clara River Watershed.  The ESA evaluated study options ranging from surveys to field 
experiments and estimated a period of 2 to 10 years to develop adequate local data to 
define a site-specific threshold different from the threshold determined by the LRE.  The 
ESA also documented the complexities of determining the effects of chloride on crop 
productivity under field conditions.  Staff finds that the duration of time and the 
treatments proposed by the ESA might not be sufficient to address all the factors that may 
affect the chloride threshold level, and, absent a lengthy TMDL schedule extension, 
might not provide conclusive data to meet the TMDL requirements. 
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3.3. Endangered Species Protection 
 

This task provided a review of technical literature regarding the chloride 
sensitivity of several endangered aquatic and riparian species to better understand the 
potential exposure and tolerance of these species to chlorides in the USCR.  Special 
attention was given to resident species including Unarmored Three-Spine Stickleback, 
Steelhead Trout, Arroyo Toad, Red-Legged Frog and Cottonwood tree.  Evaluation of 
overall toxicity data indicates that chloride concentrations for acute and chronic toxicity 
would be fully protective of Threatened and Endangered species in the USCR.  Thus, the 
existing US EPA chronic chloride criteria of 230 mg/L can be considered to be fully 
protective of local biota.  These conclusions indicate that endangered species can tolerate 
higher levels of chloride than salt-sensitive agricultural crops.  The study results were 
reviewed by an independent TAP with the TAP finding the report supports the conclusion 
that the existing US EPA criteria are protective of threatened and endangered species in 
the Santa Clara River. 

 

3.4. Groundwater and Surface Water Interaction Model 
 

The GSWI model study was developed to determine the linkage between surface 
water and groundwater quality with respect to chloride and total dissolved solids (TDS) 
in the USCR.  The model simulated historical water levels, flows, and concentrations and 
movement of chloride in surface water and groundwater in the USCR watershed from 
1975 through 2005.  The calibrated model was reviewed and approved as an appropriate 
and adequate modeling tool by the stakeholders and an independent GSWI TAP.  The 
model was then used to assess the assimilative capacity of the surface water in Reaches 4, 
5 and 6 and the groundwater basins underlying those reaches. The model was also used to 
determine the gradient of chloride concentrations from the Saugus and Valencia WRP 
outfalls to downstream receiving water stations and to assess the impacts of WRP 
effluent on underlying groundwater in the USCR. The model was then used to simulate 
future potential chloride impacts from 2007 to 2030 based on various combinations of 
high, intermediate and low reuse of recycled water from the with various levels of 
advanced treatment or SRWS removal rates. The results of the initial GSWI study are 
presented in a report entitled “Task 2B-1 Numerical Model Development and Scenario 
Results” (CH2M Hill, 2008; Geomatrix, 2008a).  

 
Based on the model, none of the alternatives were predicted to comply with the 

existing chloride WQO of 100 mg/L at all times and at all locations (Table 2).   
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Table 2. Attainment Frequencies of Compliance Options-Existing Water Quality Objective  
 Surface Water at 

Blue Cut Reach 4B 
East Piru Basin 
Groundwater Reach 4B 

West Piru Basin 
Groundwater Reach 4A 

Compliance 
Options 

Surface  
Water 
 WQO 
100 mg/L 

Surface 
Water 
WQO 
100 mg/L 

Ground-
water 
WQO 
200 mg/L 

Surface 
Water  
WQO 
100 mg/L 

Ground- 
water 
WQO 
100 mg/L 

Advanced 
Treatment 

66.8 55.0 100.0 100.0 100.0 

Minimal Discharge  65.5 62.1 100.0 100.0 100.0 
Zero 
Discharge 

63.8 68.3 100.0 100.0 100.0 

Alternate WRP 
Discharge 
Location 

48.9 46.1 100.0 100.0 100.0 

AWRM 43.5 56.3 100.0 100.0 100.0 
Note: Values represents percentage of days during simulation period that chloride is predicted to be equal to or less  
          than the WQO concentration 
 

 
Only the advanced treatment scenarios would produce surface water chloride 

concentrations less than the upper bound of the LRE chloride threshold of 120 mg/L 
(Table 3).   

 
 

Table 3. Attainment Frequencies of the Compliance Options-LRE Water Quality Objective  
 Surface Water at 

Blue Cut  
Reach 4B 

East Piru Basin 
Groundwater 
Reach 4B 

West Piru Basin 
Groundwater 
Reach 4A 

Compliance 
Options 

Surface Water 
 WQO 
120 mg/L 

Surface 
Water  
WQO 
120 mg/L 

Ground-
water 
WQO 
200 mg/L 

Surface 
Water  
WQO 
120 mg/L 

Ground- 
water 
WQO 
100 mg/L 

Advanced 
Treatment 

99.0 99.6 100.0 100.0 100.0 

Minimal 
Discharge  

87.8 98.8 100.0 100.0 100.0 

Zero 
Discharge 

80.7 97.5 100.0 100.0 100.0 

Alternate 
WRP 
Discharge 
Location 

76.0 80.5 100.0 100.0 100.0 

AWRM 88.0 93.0 100.0 100.0 100.0 
Note: Values represents percentage of days during simulation period that chloride is predicted to be equal to or less 
than the WQO concentration 

 
As a result, stakeholders in the USCR developed the AWRM Program, which 

increases chloride WQOs in certain groundwater basins and reaches of the USCR 
watershed, decreases the chloride objectives in the eastern Piru Basin, and results in an 
overall reduction in chloride loading as well as water supply benefits. 
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3.5. Conceptual Compliance Measures (AWRM) 
 
The GSWI model was used to assess the ability of the AWRM to achieve 

compliance with proposed conditional SSOs under future water use scenarios within the 
USCR watershed. The model was based on design capacities at Valencia WRP and 
Saugus WRP of 27.6 MGD and 6.5 MGD, for a total system design capacity of 34.1 
MGD by year 2027.  The results of this effort are presented in a report entitled “Task 2B-
2 Assessment of Alternatives for Compliance Options Using the Groundwater/Surface 
Water Interaction Model” (Geomatrix, 2008b). The model predicted that the AWRM 
could achieve proposed conditional SSOs for chloride under both drought and non-
drought conditions (Table 4). 

 
Table 4. Attainment Frequencies of the AWRM Compliance Option for Revised WQO 
 Reach 4B (at Blue Cut) Reach 5  Reach 6 

Compliance 
Options 

Surface  
Water 
WQO 
117 mg/L   

Surface  
Water 
WQO 
130 
mg/L 

Ground- 
water 
WQO 
150 
mg/L  

Surface 
Water 
WQO 
150 
mg/L   

Ground-
water 
WQO 
150 
mg/L 

Surface 
Water  
WQO 
150 
mg/L   

Ground-
water 
WQO 
150 
mg/L 

AWRM 
Alternative 

99.9 99.2 100.0 98.3-99.7 100.0 98.6-99.7 100.0 

Note: Values represents percentage of days during simulation period that chloride is predicted to be equal to or less 
than the WQO concentration 

 

3.6. Site Specific Objectives and Antidegradation Analysis 
 

The Site Specific Objectives and Antidegradation analysis has been completed 
and is included in a report entitled “Task 7 and 8 Report Site Specific Objective and 
Antidegradation Analysis” prepared by Larry Walker Associates (LWA).  This report 
also presents the costs associated with the AWRM compliance alternatives identified in 
the GSWI reports. The report found that adoption of proposed conditional SSOs, when 
implemented with the AWRM Program, would be consistent with the state and federal 
antidegradation policies.  The results of the SSO/Antidegradation analysis are discussed 
further in Sections 6 and 7. 
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4. Alternative Water Resources Management Program 
 
The AWRM Program is a result of joint efforts of the Upper Basin Water 

Purveyors2, Ventura County agricultural and water interests3, and the SCVSD to find a 
regional watershed solution for compliance with the TMDL that benefits parties in both 
Los Angeles and Ventura Counties.  The AWRM Program, which is described in detail in 
the GSWI Task 2B-2 Report (Geomatrix, 2008b), consists of advanced treatment for a 
portion of the recycled water from the SCVSD’s Valencia WRP, constructing a well field 
in the eastern Piru basin to pump out higher chloride groundwater, discharging the 
blended pumped groundwater and advanced treated recycled water to Reach 4A at the 
western end of the Piru basin at a chloride concentration not to exceed 95 mg/L (Reach 
4A WQO is 100 mg/L), and providing supplemental water and advanced treated recycled 
water to the river.  

 
The objectives of the AWRM program are to lower chloride concentrations 

crossing the County Line, comply with conditional SSOs, protect agricultural water users 
in the eastern Piru basin, mitigate high-chloride groundwater in the eastern Piru basin, 
and maximize water resources in Ventura County. The key elements of the AWRM 
Program focus on reducing chloride in the water reclamation plant effluent through: 

 
• SRWS removal 
• Conversion of treated wastewater disinfection from chlorine injection to 

ultra-violet light disinfection 
• Construction of 3 MGD microfiltration-reverse osmosis (MF/RO) facility 

at the Valencia WRP 
• Brine disposal via deep well injection 
• Groundwater extraction from the Piru Basin 
• Discharges of blended MF/RO water and extracted groundwater in 

Reaches 4A and 4B 
 
These facilities would typically be operated in two modes depending on the 

SCVSD’s ability to comply with applicable water quality objectives, which is correlated 
to the chloride concentrations in the State Water Project (SWP) supply water (Figure 32).  
During typical hydrologic cycles, when the supply water concentration is below 80 mg/l, 
the SCVSD WRPs would be able to comply with applicable water quality objectives a 
majority of the time without having to discharge  the RO permeate produced at the 
Valencia WRP to the Santa Clara River.  Under these conditions, the RO permeate 
                                                 

2 The Upper Basin Water Purveyors are the Castaic Lake Water Agency, Valencia Water 
Company, Newhall County Water District, Los Angeles County Water Works District No. 36, and the 
Santa Clarita Water Division of the Castaic Lake Water Agency  
 

3 Represented by Ventura County Agricultural Water Quality Coalition (VCAWQC) and UWCD 
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cwould be delivered to the extraction wells, blended with pumped groundwater, and 
discharged to Reach 4A for Ventura County water supply benefit.  This option provides 
further water quality benefits for Ventura County because increased flows can mitigate 
sea water intrusion to the Oxnard Plain.  During periods when the supply water 
concentration is above 80 mg/l, is typically when most, if not all of the RO permeate will 
be need to be discharged directly to 4B the Santa Clara River to comply with applicable 
water quality objectives.  In addition some supplemental water would also be discharged 
as necessary to the Santa Clara River to reduce chloride concentrations in Reach 4B and 
comply with applicable water quality objectives.  

 
Figure 32.  Schematic of AWRM Facilities 

 
Typical AWRM facility operation to comply with WQOs, when SWP > 80 mg/L 
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Stakeholders have agreed upon the primary objectives for the uses of RO 

permeate from the MF/RO facility at the Valencia WRP.  The primary objectives are 
prioritized as follows: 

 
1) Compliance with conditional SSOs in the Santa Clara River at the County 

Line. 
2) Provide alternative water supply to Camulos Ranch. 
3) Achieve salt-balance in East Piru groundwater basin for past loading from 

surface water greater than 117 mg/L. 
4) Achieve salt-balance in East Piru groundwater basin for any future loading 

from surface water greater than 117 mg/L.   
 
The effects of the AWRM on surface water and groundwater have been evaluated 

using several tools. For Reaches 4B, 5, and 6 and the Piru basin, the primary tool was the 
GSWI model.  Using the GSWI model, the AWRM has been shown to provide multiple 
water resource benefits, including: 

 
• Increased flows in reaches 4A and downstream reaches of the USCR 
• Improvement of groundwater quality in the Eastern Piru Basin 
• Increased availability of irrigation and barrier water 

 
The results of the GSWI model were used to calculate a mass balance to compare 

the predicted amount of salt exported under the AWRM compliance option with the 
predicted amount of salt exported under other compliance options to demonstrate the 
benefits to the East Piru Basin under the AWRM.  Figure 43 illustrates the cumulative 
salt export capabilities of the AWRM compliance option compared with the salt export 
capabilities of a maximum advanced treatment compliance option to meet the 100 mg/L 
chloride WQO (Scenario 1A).  
 
Figure 43. Cumulative Chloride Mass Export from East Piru Groundwater Basin: 
AWRM Option vs. Advanced Treatment Option (Scenario 1A) 
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Additionally, a study was prepared analyzing the effects of the AWRM Program 

in Ventura County (Bachman, 2008).  The report found that the lowering of chloride 
concentrations in Reach 4B results in improved quality of water recharged to the East 
Piru Basin. Additionally, high chloride water that is pumped from the basin is recharged 
by lower chloride water during wet years. Using output from the GSWI model, UWCD’s 
routing and percolation model was used to predict increased yield at the Freeman 
Diversion from implementation of the AWRM Program. The difference in yield at the 
Freeman Diversion between the Minimum Discharge option and the AWRM option is 
11,500 AFY, which is approximately double the increased yield of 6,000 AFY when the 
permanent Freeman Diversion was constructed.  This could result in a significant 
decrease in saline intrusion in the Oxnard Plain.  

 

4.1. Conditional Site Specific Objectives to Support AWRM 
 
The AWRM compliance option provides greater benefits than other potential 

scenarios and compliance options that have been identified.  However, it will not result in 
compliance with the 100 mg/L water quality objectives at all times and in all locations for 
Reaches 4B, 5 and 6 of the USCR.  Given the benefits of chloride reduction and 
protectiveness of the AWRM compliance option and in the context of achieving a salt 
balance for the watershed and protecting beneficial uses, staff proposes conditional SSOs 
that support the AWRM, while still being protective of beneficial uses (see Sections 5 
and 6).  Conditional SSOs for surface water and groundwater are presented in Tables 5 
and 6. These conditional SSOs shall apply and supersede the existing regional water 
quality objectives of 100 mg/L only when chloride load reductions and/or chloride export 
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projects are in operation by the SCVSD according to the implementation provisions in 
Section 8 of the staff report. 

 
Table 5.  Conditional SSOs for Surface Water to Support AWRM Program 
 

Reach Current 
Instantaneous 

Chloride 
Objective 

(mg/L) 

Conditional 
Chloride SSO  

(mg/L)a 

Averaging 
Period 

6 100 150 12-monthAnnual 

5 100 150 12-monthAnnual 

4B 100 117 3-month 

4B Critical 
Conditions 

100 130b 3-monthc 

 
a.  The conditional SSOs for chloride in the surface water of Reaches 4B, 5, and 6 shall apply 
and supersede the existing regional water quality objectives of 100 mg/L only when chloride 
load reductions and/or chloride export projects are in operation by SCVSD according to the 
implementation provisions in Section 8. 
 
b.   The conditional SSO for Reach 4B under critical condition applies, only if the following 
conditions and implementation requirements are met: 

1. Water supply concentrations measured in Castaic Lake are � 80 mg/L. 
2. Salt-sensitive agricultural uses that are irrigated with surface water are provided 

supplemental water during periods when Reach 4B surface water exceeds 117 mg/L. 
3. Beginning By May 4, 202016, the 10-year cumulative net chloride loading above 117 

mg/L (CNCl117) i to Reach 4B of the SCR, calculated annually, from the SCVSD 
Water Reclamation Plants (WRPs) is shall be zero or less, where:.   

 
i CNCl117 = Cl(Above 117) – Cl(Below 117) – Cl(Export Ews)   
Where: 

Cl(Above 117)  =  [WRP Cl Load1/Reach 4B Cl Load2] * [Reach 4B Cl Load>117
3] 

Cl(Below 117) = [WRP Cl Load1/Reach 4B Cl Load2] * [Reach 4B Cl Load�117
4] 

Cl(Export EWs) =  Cl Load Removed by Extraction Wells 
1 WRP Cl Load is determined as the monthly average Cl concentration multiplied by 
the monthly average flow measured at the Valencia WRP. 

2 Reach 4B Cl Load is determined as the monthly average Cl concentration at SCVSD 
Receiving Water Station RF multiplied by the monthly average flow measured at 
USGS Gauging Station 11109000 (Las Brisas Bridge). 

3 Reach 4B Cl Load>117 means the calculated Cl load to Reach 4B when monthly 
average Cl concentration is above 117 mg/L.  

4 Reach 4B Cl Load<=117 means the calculated Cl load to Reach 4B when monthly 
average Cl concentration is below or equal to 117 mg/L. 
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4.  The chief engineer of the SCVSD signs under penalty of perjury and submits to the Los 
Angeles Regional Water Quality Control Board (Regional Board) a letter documenting the 
fulfillment of conditions 1, 2, and 3. 

 
c.     The averaging period for the critical condition SSO may be reconsidered based on results 
of chloride trend monitoring after the alternative water resources management (AWRM) 
system is applied.  
 

The conditional SSOs for chloride in Reach 4B are applied as 3 month rolling 
averages because there is salt-sensitive agriculture in the area of Reach 4B and the LRE 
supplemental study recommended a three-month averaging period for salt-sensitive crops 
(Newfields, 2008).  The conditional SSOs for chloride in Reaches 5 and 6 are applied as 
12-monthannual rolling averages since agriculture in these reaches is identified as non-
salt sensitive.  Annual Twelve-month averaging periods have been used historically in the 
Los Angeles Region and throughout California for salts objectives, and an 12-
monthannual average would protect the groundwater recharge and non-salt sensitive 
agricultural beneficial uses in Reaches 5 and 6 (LWA, 2008).   

 
 

Table 6.  Conditional SSOs for Groundwater to Support AWRM Program 
 
 

 

 

Constituent 

Santa Clara--Bouquet & 
San Francisquito 

Canyons  

Castaic Valley Lower area east of Piru 
Creek1 

 Conditional 
SSO 

(mg/L) 

Current 
Objective  

(mg/L) 

Conditional 
SSO 

(mg/L) 

Current 
Objective 

(mg/L) 

Conditional 
SSO 

(mg/L) 

Current 
Objective  

(mg/L) 

Chloride  150 100 150 150 150 200 

Averaging period Annual12-
month 

None 12-month None Annual 12-
month 

None 

1 Applies only to San Pedro formation.  Existing objective of 200 mg/L applies to shallow alluvium layer 
above San Pedro formation. 

 
The conditional SSOs for chloride in groundwater in Santa Clara-Bouquet & San 

Francisquito Canyons, Castaic Valley, and the lower area east of Piru Creek (San Pedro 
formation) shall apply and supersede the existing regional water quality objectives of 100 
mg/L only when chloride load reductions and/or chloride export projects are in operation 
by the SCVSD according to the implementation provisions in Section 8 of the staff 
report. 
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4.2. Conditional Wasteload Allocations to Support AWRM 
 

The conditional WLAs for chloride for all point sources shall apply only when 
chloride load reductions and/or chloride export projects are in operation by the SCVSD 
according to the implementation provisions in Section 8 of the staff report.  If these 
conditions are not met, WLAs are based on existing water quality objectives for chloride 
of 100mg/L. 

 
Discharges to Reach 4B by the Saugus and Valencia WRPs will receive the 

concentration-based conditional wasteload allocations for chloride presented in Table 7. 
 
Table 7. Conditional Reach 4B Wasteload Allocations for chloride for Saugus and Valencia 
WRPs 
 

Reach Conditional Chloride SSO 
(mg/L)a 

Averaging Period 

4B 117 (3-month Average), 

230 (Daily Maximum) 
 

3-month 

4B Critical Conditions 130a (3-month Averageb), 

230 (Daily Maximum) 

3-monthb 

a.   The Conditional WLA under critical conditions shall applyies only if the following 
conditions and implementation requirements are met: 
1. Water supply concentrations measured in Castaic Lake are � 80 mg/L. 
2. Salt-sensitive agricultural uses that are irrigated with surface water are provided 

supplemental water during periods when Reach 4B surface water exceeds 117 mg/L. 
3. Beginning By May 4, 20162020, the 10-year cumulative net chloride loading above 

117 mg/L (CNCl117)i to Reach 4B of the SCR, calculated annually, from the Saugus 
and Valencia WRPs  is shall be zero or less, where:. 

 
i CNCl117 = Cl(Above 117) – Cl(Below 117) – Cl(Export Ews)   

 
Where: 

 
Cl(Above 117)  = ([WRP Cl Load1/Reach 4B Cl Load2] * [Reach 4B Cl Load>117

3])  

Cl(Below 117) = ([WRP Cl Load1/Reach 4B Cl Load2] * [Reach 4B Cl Load�117
4])  

Cl(Export EWs) =  [Cl Load Removed by Extraction Wells] 

 
1 WRP Cl Load is determined as the as the monthly average Cl concentration 
multiplied by the monthly average flow measured at the Valencia WRP. 
2 Reach 4B Cl Load is determined as the monthly average Cl concentration at SCVSD 
Receiving Water Station RF multiplied by the monthly average flow measured at 
USGS Gauging Station 11109000 (Las Brisas Bridge). 
3 Reach 4B Cl Load>117 means the calculated Cl load to Reach 4B when monthly 
average Cl concentration is above 117 mg/L.  
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4 Reach 4B Cl Load�117 means the calculated Cl load to Reach 4B when monthly 
average Cl concentration is below or equal to 117 mg/L. 

 
4.  The chief engineer of the SCVSD signs under penalty of perjury and submits to the 

Regional Board a letter documenting the fulfillment of conditions 1, 2, and 3. 

b.  The averaging period for the critical condition WLA may be reconsidered based on 
results of chloride trend monitoring after the AWRM system is applied. 
 
 
Beginning May 4, 2015, discharges to Reaches 5 and 6 by the Saugus and 

Valencia WRPs, will have conditional concentration-based and mass-based WLAs for 
chloride based on conditional SSOs (Table 8).   

 
Table 8. Conditional WLAs for Saugus and Valencia WRPs  
 

WRP Concentration-based 
Conditional WLA for 

Chloride 
(12-month Average) 

Mass-based Conditional WLA for Chloride 
(12-month Average) 

Saugus 150 mg/L (12-month Average), 
230 (Daily Maximum) QDesign*150 mg/L*8.34 

Valencia 150 mg/L (12-month Average), 
230 (Daily Maximum) QDesign*150 mg/L*8.34  – AFRO 

 
AFRO is the chloride mass loading adjustment factor for operation of RO facilities, where: 
 

If RO facilities are operated at � 50% rated capacityCapacity Factora in preceding 
12 months 
 

AFRO = 0 
 

If RO facilities are operated at < 50% Capacity Factorrated capacityb in preceding 
12 months 
 

AFRO  = (50% Capacity Factor rated capacity – %RO Capacity) * 
ChlorideLoadROc 

 
a Rated capacityCapacity Factor is based on 3 MGD of recycled water treated with 
RO, 90% of the time.  
b If operation of RO facilities at <50% rated capacity factor is the result of 
conditions that are outside the control of SCVSD, then under the discretion of the 
Executive Officer of the Regional Board, the AFRO may be set to 0. 
c Chloride load reduction is based on operation of a 3 MGD RO treatment plant 
treating 3 MGD of recycled water with chloride concentration of 50 mg/L + 
Water Supply Chloride.  Assumes operational capacity factor of 90% and RO 
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membrane chloride rejection rate of 95%.  Determination of chloride load based 
on the following: 

 

 
where:  
 
QRO = RO Treatment Flow in MGD (3 MGD of recycled water treated with RO) 
CWRP = Chloride Concentration in State Water Project + 50 mg/L 
r = % RO chloride rejection (95% or 0.95) 
8.34 =  Conversion factor (ppd/(mg/L*MGD)) 

 
 
The GSWI model accounted for existing major and minor NPDES dischargers 

located within the model boundaries. The future modeling scenarios were based on: 
 
• Projected flow for the Saugus and Valencia WRPs and chloride concentrations 

equal to conditional WLAs, 
• projected flow for the Newhall WRP and a chloride concentration of 100 

mg/L, and 
• existing flow and chloride concentrations for the other major and minor 

NPDES dischargers. 
 
The affect of assigning conditional WLAs to the Newhall WRP and the other 

major and minor NPDES discharges on net chloride loading was not modeled. Therefore, 
other major NPDES dischargers (as defined in Table 4-1 of the Basin Plan), including 
Newhall WRP, receive WLAs equal to 100 mg/L.  The Newhall Ranch WRP already has 
a permit limit of 100 mg/L for chloride in Order No. R4-2007-0046 based on the current 
WQO.   The Regional Board may consider assigning conditional WLAs for other major 
NPDES dischargers, including Newhall WRP, based on an analysis of the downstream 
increase in net chloride loading to surface water and groundwater as a result of 
implementation of conditional WLAs. The Regional Board may require chloride mass 
removal quantity that is proportional to mass based chloride removal required for the 
Valencia WRP in order to receive conditional WLAs.   

 
Other minor NPDES dischargers (as defined in Table 4-1 of the Basin Plan) 

receive conditional WLAs. Minor discharges receive conditional WLAs without the 
additional analysis because, based on their flows, the impact of minor discharges is 
negligible compared to the WRPs. 

 
Other NPDES discharges contribute a minor chloride load. The conditional 

WLAs for minorthese point sources are presented in Table 9. 
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Table 9. Conditional WLAs for MinorOther NPDES Discharges 
 

Reach Concentration-based 
Conditional WLA for Chloride 

(mg/L) 

Averaging Period 

6 150 (12-month Average), 

230 (Daily Maximum) 

Annual 

5 150 (12-month Average), 

230 (Daily Maximum) 

Annual 

4B 117 (3-month Average), 

230 (Daily Maximum) 

3-month 

 
 
The WLA of 230 mg/L for daily maximum for chloride is to protect threatened 

and endangered species.  The Endangered Species Protection study indicates that the 
existing US EPA chronic chloride criteria of 230 mg/L can be considered to be fully 
protective of local biota.   

 
The final WLAs for TDS and sulfate are equal to existing surface water and 

groundwater quality objectives for TDS and sulfate in Tables 3-8 and 3-10 of the Basin 
Plan.  The Regional Board may revise the final WLAs based on review of trend 
monitoring data as detailed in the monitoring section (Section 8.7) of this staff report. 
 

 

4.3.   Conditional Load Allocations to Support AWRM 
 

The source analysis indicates nonpoint sources are not a major source of chloride. 
The conditional load allocations (LAs) for nonpoint sources are presented in Table 10. 
 
Table 10. Conditional LAs for Nonpoint Sources 
 

Reach Concentration-based 
Conditional LA for 

Chloride (mg/L) 

Averaging Period 

6 150 (12-month Average), 

230 (Daily Maximum) 

Annual 

5 150 (12-month Average), 

230 (Daily Maximum) 

Annual 

4B 117 (3-month Average), 

230 (Daily Maximum) 

3-month 

 
The conditional LAs shall apply only when chloride load reductions and/or 

chloride export projects are in operation by the SCVSD according to the implementation 
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provisions in Section 8 of the Staff Report.  If these conditions are not met, LAs are 
based on existing water quality objectives of 100 mg/L.  

 
The LA of 230 mg/L for daily maximum for chloride is to protect threatened and 

endangered species.  The Endangered Species Protection study indicates that the existing 
US EPA chronic chloride criteria of 230 mg/L can be considered to be fully protective of 
local biota.   
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5. Water Code Section 13241 Analysis 
 
In setting site specific objectives, Porter-Cologne section 13241 requires 

consideration of six factors relating to beneficial uses, economics, the environmental 
setting, water quality that can be reasonably attained, housing and the need for recycled 
water.  Further, because some of these site specific objectives are greater than the existing 
water quality objectives, state and federal antidegradation provisions must be considered.  
These considerations were provided in the Task 7 and 8 Report (LWA, 2008) and are 
summarized below.  Because the agricultural beneficial use of water has been determined 
to be the most sensitive use under the chloride TMDL, the 13241 analysis focused on salt 
sensitive agricultural uses.  Based on an analysis of the Task 7 and 8 Report, staff 
concludes that the conditional SSOs, when implemented with the AWRM Program, will 
support beneficial uses and is in the best interests of the people of California.   

5.1. Past, present, and probable future beneficial uses of water  
 
Probable future beneficial uses of the surface waters in Reaches 4, 5, and 6 are 

likely to remain consistent with past and present uses with the exception of agriculture 
supply.  Agricultural uses in Reaches 5 and 6 will likely decline over time due to 
increasing urbanization.  Agricultural uses in Reaches 4A and 4B will likely remain 
constant.     

   
The proposed conditional SSOs of 150 mg/L for surface and groundwater within 

Reaches 5 and 6 are protective of the AGR beneficial use because these waters are not 
currently and have not historically been used as an irrigation supply for salt-sensitive 
crops.  Newhall Land and Farm is the only landowner with existing agricultural 
operations that could potentially be impacted by groundwater-surface water interactions 
within Reach 5 of the Santa Clara River.  Newhall has not historically and does not plan 
in the future to cultivate salt-sensitive crops in Reaches 5 or 6 because of adverse climatic 
conditions.  A number of commercial and wholesale nurseries are located in the Santa 
Clarita Valley along the Castaic Creek and South Fork tributaries and east of Reach 6, but 
these nurseries are not likely impacted by surface flows from the Santa Clara River.  This 
situation is unlikely to change due to climatic conditions that impact the ability to grow 
salt sensitive crops and because the use of irrigation water for crops is anticipated to 
decline in Reaches 5 and 6 due to planned urban development.   

 
When implemented with the AWRM compliance option, the proposed conditional 

SSOs of 117 mg/L during normal conditions and 130 mg/L during drought conditions in 
Reach 4B and the underlying groundwater will protect agricultural uses in the area.  
Local growers in this area irrigate crops primarily with groundwater from local aquifers 
fed by releases from Lake Piru and the Santa Clara River, as well as surface diversions 
from the Santa Clara River.  Agricultural supply water originating from Lake Piru are 
unaffected by chloride levels in the Santa Clara River because Lake Piru is fed with State 
Water Project water and local runoff.  Camulos Ranch is the only known avocado grower 
that irrigates crops using water originating from Reach 4B waters.  The proposed 
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conditional SSOs in Reach 4B and the underlying groundwater are fully protective of 
agricultural uses in this area based on the result of the LRE for salt-sensitive crops (a 117 
mg/L chloride threshold value) and supplemental water supply to Camulos during 
drought conditions.   

5.2. Environmental characteristics 
 

The environmental setting of the proposed conditional SSOs and TMDL 
conditional WLA revisions is presented in Section 2.3.  The proposed conditional SSOs 
and TMDL revisions will impact reaches 4B, 5, and 6 of the Santa Clara River and the 
groundwater basins underlying those reaches.  The proposed conditional SSOs, when 
implemented with the AWRM Program, will ensure protection of beneficial uses 
considering the environmental characteristics of and the water quality available to the 
USCR. 

 
Surface flows in the USCR correspond to seasonal precipitation within the region. 

Portions of the river are perennial, but various reaches are ephemeral and intermittent and 
flow only during significant storm events.  Base flow in the USCR is comprised of 
surfacing groundwater, discharges from the Saugus and Valencia WRPs, conservation 
releases of imported and local waters from reservoirs, and agricultural and urban runoff.  
Base flow in Reach 6 is largely dependent on discharges from the Saugus WRP.  Base 
flows in Reaches 5 and 4B are dependent on Saugus and Valencia WRP discharges as 
well as rising ground water.  Further downstream, in Reach 4A between the confluence at 
Piru Creek and Las Brisas, surface flow is typically present only during parts of the wet 
season, which varies by water year.  This “dry gap” seasonally separates the upper Santa 
Clara River hydrologically from the lower river, which, during normal or below normal 
water years, impedes inter-reach migration and movement of aquatic life.  The Vern 
Freeman Diversion, at the bottom of Reach 3, diverts up to 375 cubic feet per second 
(cfs) from the Santa Clara River to the El Rio and Saticoy spreading grounds, where the 
water recharges the underground aquifers and is distributed for agricultural irrigation. 

 
The largest source of chloride to the Upper Santa Clara River is the water supply 

(see Section 2.5).  Dry and critically dry periods affecting the Sacramento and San 
Joaquin River Valleys reduce fresh-water flow into the Sacramento-San Joaquin Delta 
and result in higher than normal chloride concentrations in the SWP supply within the 
California aqueduct system. Typically, water pumped through the Sacramento-San 
Joaquin Delta takes approximately 1 to 2 years to show up as deliverable SWP water sold 
by the Santa Clarita Valley wholesaler, CLWA, to local retail water purveyors, due to 
reservoir storage and turnover time. Salinity fluctuations in the SWP are reflected in both 
the imported water treated and delivered by the CLWA and the WRP effluent quality.  
The quality of the SWP water can be high enough to cause or contribute to exceedances 
of the current water quality objective. 

 
The proposed conditional SSOs are more stringent than historical effluent 

limitations for the Saugus and Valencia WRPs and would result in improved water 
quality over existing conditions.  In addition, the proposed conditional SSOs are below 
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the USEPA aquatic life chloride criteria, which according to the TES Study are protective 
of the most chloride-sensitive organisms for which data are available. Therefore, it is not 
expected that the proposed conditional SSOs will harm in-stream or riparian species or 
habitat.   

5.3. Water quality conditions that could reasonably be achieved 
 

A detailed discussion of the compliance options and water quality that can be 
achieved through different approaches to compliance is presented in the Task 2B-1 and 
Task 2B-2 Reports (Geomatrix, 2008a, CH2MHill 2008, and Geomatrix 2008b).  As 
discussed in Section 5, the AWRM compliance strategy will result in compliance with the 
proposed conditional SSOs.  Other compliance measures, such as large scale advanced 
treatment facilities, could achieve 100 mg/L in Reaches 5 and 6, but would not meet 100 
mg/L during all times in Reach 4B.  Given the technical constraints on large scale 
advanced treatment facilities and the environmental and water resource benefits of the 
AWRM, staff recommends the adoption of conditional SSOs. Implementation of the 
AWRM will protect beneficial uses, improve the water quality in the Eastern Piru 
groundwater basin through export of salts, and result in an overall salt balance in the 
watershed. 

5.4. Economic Considerations 
 
Costs of complying with the existing WQOs were compared with costs of 

complying with conditional SSOs, including with facility upgrades to the Saugus and 
Valencia WRPs and other AWRM actions and summarized below.  
 

5.4.1 Compliance with existing WQOs 

The costs of two advanced treatment alternatives were analyzed for compliance 
with existing WQOs.  One alternative involves constructing a 3.6 MGD MF/RO facility 
at the Saugus and WRP and a 15.4 MF/RO facility at the Valencia WRP, so that the 
entire discharge at each plant meets 100 mg/L in all conditions.  This alternative would 
require brine waste disposal through a pipeline and ocean outfall.  A second alternative 
involves reducing the amount of discharge from each WRP, so that only the minimum 
amount of discharge necessary to maintain habitat complies with 100 mg/L under all 
conditions.  In this alternative, approximately 6 MGD would be treated with MF/RO at 
both plants and the remaining balance of effluent would be disposed to a pipeline to the 
ocean.  The estimated capital and operation and maintenance (O&M) costs for these 
treatment alternatives are in Table 11. 
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Table 11: Costs for Advanced Treatment to Comply with Existing Objectives 
 

Facility Capital Cost Annual O&M 

Maximum Advanced Treatment $118,000,000 $8,79,00,000 

Brine Disposal $230,000,000 $7500,000 

Total Maximum Advanced Treatment and Brine Disposal 348,000,000 $9, 7200,000 

Minimum Advanced Treatment $4952,000,000 $4, 4200,000 

Ocean Discharge $419,000,000 500,000 

Total Minimum Advanced Treatment and Ocean Discharge $468471,000,000 $4, 9700,000 

 

Assuming an interest rate of 5.5% and a period of 20 years, the combined present 
worth of the estimated Capital and O&M Costs for compliance by providing maximum 
advanced treatment and brine disposal is approximately $460 470 Million and by 
providing minimum advanced treatment and ocean discharge is $524 530 Million.  
Therefore, the range of costs for facilities required to comply with the existing water 
quality objectives is between $4760 Million and $524 530 Million. 

5.4.2 Compliance with Conditional SSOs 
 

Cost estimates were prepared for the various elements of the AWRM Program 
(Table 12).  The costs of source control measures are based on SRWS removal and 
conversion of bleach-based disinfection processes at the WRPs to UV disinfection 
facilities. The AWRM program also includes construction and operation of a 3-MGD 
MF/RO facility at the Valencia WRP and brine waste disposal through deep well 
injection technology.  During periods of extreme drought and prior to construction and 
operation of the MF/RO facility, the AWRM Program includes supplemental water from 
local water purveyors to reduce chloride levels in the surface water in Reach 4B.  Costs 
for this element were estimated based on a need for approximately 30,000 acre-feet of 
supplemental water at an assumed cost of approximately $1,000 per acre-feet (based on 
discussions with local water purveyors) as well as infrastructure for conveyance of the 
supplemental water at a cost of approximately $7.5 Million.  Finally, the costs of water 
supply facilities needed to achieve salt export from the Piru groundwater basin and blend 
groundwater with RO permeate include the costs of 10 groundwater extraction wells, a 
12-mile RO permeate conveyance pipeline, and a 6-mile blended water supply pipeline. 
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Table 12. Costs for AWRM Program  
 

AWRM Element Capital Cost 
Present Worth 

O&M 
TOTAL 

Source Control Measures $185,5900,000 $6,000,000 $241,9500,000 

Advanced Treatment and Brine Disposal $78,4000,000 $44,2000,000 $122,6000,000 

Supplemental Water $37,500,000 N/A $37,500,000 

Ventura Water Supply Facilities $70,100,000 $3,600,000 $73,700,000 

TOTAL AWRM Program $2041,1900,000 $53,8600,000 $2584,700,000 
Note: All costs are as of September  2007 
 

Assuming an interest rate of 5.5% and a period of 20 years, the combined present 
worth of the Capital and O&M cost for the AWRM facilities required to comply with the 
proposed site-specific objectives is estimated at approximately $2595 Million. 

 
Amortizing the total costs at 5.5% per year for 20 years yields an annual cost 

estimate of $36.4005 per month per connection for maximum advanced treatment and 
brine disposal, $41.5507 for minimum advanced treatment and ocean discharge, and 
$20.3019.96 for the AWRM.  Amortizing the total costs at 5.5% per year for 30 years 
yields an annual cost estimate of $29.6331.54 per month per connection for maximum 
advanced treatment and brine disposal, $34.9733.76 for minimum advanced treatment 
and ocean discharge, and $176.431 for AWRM.    This rate analysis does not include 
additional costs related to procurement of bonds, provision for rate ramp-up periods, nor 
actual increased costs of project implementation that can occur in the field (e.g., 
construction change orders, increased cost of materials, and increased cost of 
construction). 

 
Regional Board staff also reviewed the State Board report, Wastewater User 

Charge Survey Report F.Y. 2007-2008.  This report is prepared annually by the State 
Board and summarizes and analyzes cost data from a survey of California wastewater 
agencies.  The report shows that the monthly user charge for the City of Santa Clarita was 
$16.29 per month.  The report also shows the statewide monthly service charge average is 
$33.82 per month and the median is $26.83 per month, with a high of $231.92.  For Los 
Angeles County, the monthly service charge average is $23.90 per month and the median 
is $12.28 per month.  For Ventura County, the monthly service charge average is $38.47 
per month and the median is $35.35 per month.  The rate will likely increase to a level 
similar to thenot substantially above the statewide average if applying the AWRM 
program, and to a level substantially higher than the statewide average if applying the 
other two options.  Potential cost savings to community residents which could be 
acquired through funding programs to assist in the construction costs, and avoidance of 
additional treatment costs for other pollutants (i.e. future TMDL requirements) are not 
included. 
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5.5. The Need to Develop Housing    
 

The proposed water quality objectives would not restrict the development of 
housing near the reaches of the Santa Clara River affected by the proposed conditional 
SSOs because they do not result in discharge requirements that affect housing or housing 
development. The proposed conditional SSOs and AWRM Program were developed 
based on projected population and housing growth in the Santa Clarita Valley.  The 
GSWI model considered increased effluent flow from the WRPs and the effects of this 
growth on the chloride levels in the Santa Clara River and underlying aquifers.  The 
proposed conditional SSOs will support water recycling and the use of the AWRM 
compliance option in the USCR.  Both of these factors will provide water resources to 
support housing that may be lost with other compliance options.  

 

5.6. The Need to Develop and Use Recycled Water 
The proposed water quality objectives will support the expansion of recycled 

water uses in the Santa Clarita Valley consistent with the California’s stated goal of 
increasing the use of recycled water to help meet the state’s growing demand for potable 
water.  The CLWA 2005 Urban Water Management Plan projects that water demand in 
the area will continue to increase, and that additional sources of water including recycled 
water will be necessary to meet projected demand.  Recycled water use in CLWA’s 
service area is projected to increase from 448 acre-feet per year (actual use in 2004) to 
17,400 acre-feet per year by 2030.  This 2030 figure represents 70% of the imported 
water portion of the ultimate wastewater flow projected for the Saugus and Valencia 
WRPs of approximately 34 MGD.  The increased flow from the WRPs from current 
flows of 21 MGD to future flows of 34 MGD is expected to accommodate most of the 
increased recycled water demand in the watershed. 

 
The proposed conditional SSOs will support the expansion of recycled water uses 

by protecting municipal supply.  For groundwater recharge reuse projects, Maximum 
Contaminant Level (MCL) codified in California Administrative Code, Title 22 provide 
reasonable protection of groundwater quality for the beneficial use of municipal supply.  
The proposed groundwater objectives for chloride are below the Recommended 
Secondary Maximum Contaminant Levels for drinking water sources codified in Title 22.  
Given the demonstrated need to expand recycling in the USCR to meet the region’s 
future water requirements, the proposed conditional SSOs are needed to ensure the 
required compliance mechanisms allow for the recycling to take place.  Additionally, the 
proposed conditional SSOs are consistent with the secondary MCLs in Title 22 and will 
not result in water quality for chloride that exceeds these levels. 
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6. Antidegradation Analysis 
 

State Board Resolution 68-16, “Statement of Policy with Respect to Maintaining 
High Quality Water” in California, known as the "Antidegradation Policy," protects 
surface and ground waters from degradation.  It states that waters having quality that is 
better than that established in effective policies shall be maintained unless any change 
will be consistent with the maximum benefit to the people of the State, will not 
unreasonably affect present and anticipated beneficial uses, and will not result in water 
quality less than that prescribed in the policies.  

 
The federal antidegradation policy (40 CFR 131.12) requires states to maintain 

and protect existing instream water uses and the water quality necessary to protect the 
existing uses (Tier I), maintain high quality waters unless the State finds after satisfaction 
of intergovernmental and public participation provisions of the states continuous planning 
process that allowing lowering water quality is necessary to accommodate important 
economic and social development (Tier II), and maintain and protect water quality in 
waters the state has designated as outstanding National resource waters (Tier III). 

 
Adoption of proposed conditional SSOs, when implemented the AWRM 

Program, would be consistent with the state and federal antidegradation policies.  Staff 
worked with stakeholders to develop a complete antidegradation analysis that is 
contained in the Task 7 and 8 report (LWA, 2008).  The following contains a summary of 
the antidegradation analysis. 
 

The proposed conditional site specific surface and groundwater objectives are 
protective of present and anticipated beneficial uses.  The proposed conditional SSOs in 
Reaches 5 and 6 of 150 mg/L are protective of present and anticipated uses for irrigation 
of non-salt sensitive crops in the area, municipal supply, and aquatic life.  The proposed 
conditional SSOs for Reach 4B, when implemented with the AWRM compliance option, 
are protective of the present and anticipated beneficial uses of these waters, including the 
most sensitive beneficial use, salt sensitive agriculture.  The proposed SSO of 117 mg/L 
is within the LRE guidelines for protection of salt sensitive agricultural uses.  The 
proposed SSO of 130 mg/L, which applies during critical conditions when source water is 
greater than 80 mg/L chloride, is protective when alternative water supplies are provided 
to salt sensitive agriculture uses (conditional SSO = 130 mg/L) and salt export projects as 
described in Section 8 are operated such that the net chloride loading above 117 mg/L is 
zero or less. 
 

The proposed implementation activities, which will increase chloride export from 
the East Piru groundwater basin, will offset any increases in chloride discharges. If higher 
water quality objectives (130 mg/L) are in place in Reach 4B due to elevated 
concentrations in source water, the groundwater basin will be protected from degradation 
through the required salt export.  The AWRM proposal will improve water quality in the 
basin over time and offset any increase in chloride concentrations that result from the 
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higher objective during some periods.  The AWRM proposal was evaluated based on   
design capacities at Valencia WRP and Saugus WRP of 27.6 MGD and 6.5 MGD, for a 
total system design capacity of 34.1 MGD.  If the capacity of the WRPs ever exceeds the 
current total system design capacity of 34.1 MGD, then the amount of water required for 
salt reduction and/or export should increase proportionally to the increase in the total 
system design capacity, and an additional antidegradation analysis should be conducted. 

 
Under the AWRM Program, the blended extraction well and RO permeate 

discharge into Reach 4A will not exceed a chloride concentration of 95 mg/L.  The 
current chloride WQO of 100 mg/L in Reaches 3 and 4A is within the LRE guidelines 
and will protect salt-sensitive agricultural uses.   Therefore, the blended extraction well 
and RO permeate discharge into Reach 4A will not exceed the WQO of the receiving 
water at the point of discharge (Reach 4A) or in the reach downstream of the discharge 
point (Reach 3) and the designated beneficial uses for the reaches are still protected.  This 
satisfies EPA’s Tier 1 requirements in 40 CFR 131.12(a).  Ongoing trend monitoring and 
additional modeling will determine whether the blended extraction well and RO permeate 
discharge would increase chloride concentrations in high quality waters downstream in 
Reaches 4A and 3 and in the Fillmore and Santa Paula groundwater basins.  The GSWI 
model will be extended to the Freeman Diversion to assess the interaction of groundwater 
and surface water through the Piru, Fillmore, and Santa Paula groundwater basins and the 
overlying surface waters. 
 

The proposed conditional SSOs and implementation of the AWRM are consistent 
with the maximum benefit to the people of the state and will result in social and 
economic benefits.  It has been shown that AWRM Program will support water recycling 
and provide for additional water resources for agriculture and aquatic habitat.  The GSWI 
model demonstrates that the AWRM compliance option results in benefits from the 
County Line to the area of seawater intrusion on the Oxnard Plain.  The model shows that 
the ARWM option allows for more water diverted at the Freeman Diversion than 
conventional advanced treatment options, which then has a significant effect on saline 
intrusion in the Oxnard Plain.  At the downstream end of the Piru basin, modeled surface 
water chloride concentrations are higher in the river about 40% of the time with the 
AWRM operating, but still in compliance with the existing water quality objective of 100 
mg/L.  Groundwater chloride concentrations in Piru Basin are improved by pumping and 
replacing groundwater with stormwater recharge during wet years when chloride 
concentrations are lower.  As a result, surfacing groundwater from the Piru basin in 
Reach 4A may decrease over time as a result of the AWRM.  The AWRM will also result 
in increased surface water flows in Reaches 3 and 4A as compared to other compliance 
options.  Additionally, the proposed groundwater and surface water objectives for 
Reaches 5 and 6 will support the expansion of recycled water uses in the Santa Clarita 
Valley, which is consistent with the maximum public benefit and not unreasonably 
adverse to present and anticipated beneficial uses.  Finally, in general, the AWRM 
compliance option has more water quality benefits to Ventura County than do the 
conventional advanced treatment based compliance options.    
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The proposed conditional SSOs will not result in water quality less than that 
prescribed in the policies. The proposed conditional SSOs comport with the Chloride 
Policy in Regional Board resolution 97-002 and its requirements for a watershed chloride 
reduction plan.   
 

Finally, the proposed conditional SSOs will be implemented through NPDES 
permits, including effluent limits and required minimum salt export requirements.  The 
effluent limits will ensure that the current performance of the WRPs continues at a 
minimum and will most likely require additional actions to achieve the water quality 
objectives.  Additionally, receiving water limits will ensure that downstream water 
quality is not degraded as a result of wastes discharged.  Finally, minimum salt export 
requirements will be included to ensure that excess salt loadings to the groundwater basin 
due to periods of elevated water supply concentrations are removed from the groundwater 
basin through pumping and export.   
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7. Alternatives Analysis and Staff Recommendation 
 

Based on the results of the TMDL special studies, Regional Board staff analyzed 
two alternatives for Regional Board consideration.  The first entails a TMDL based on 
the existing surface water Basin Plan objectives; the second alternative entails a TMDL 
based on a suite of site specific objectives for both surface water and groundwater 
underlying the Upper Santa Clara River to support the AWRM approach.  Both 
alternatives rely on implementation of RO technology; however, the first alternative 
requires larger capacity RO facilities and ocean brine disposal while the second 
alternative requires smaller capacity RO facilities and no ocean disposal.   

7.1. Alternative 1 - Maintain Current Basin Plan Objectives – No Action 
 

Under this alternative, the Regional Board takes no action at this time to adopt 
SSOs or amend the TMDL Wasteload Allocations and Implementation Schedule.  Staff 
notes several concerns with Alternative 1.   

 
First, a key factor in implementation of RO is safe disposal of the resultant brine 

waste.  Several options for brine disposal include ocean discharge, deep well injection, 
and drying and subsequent landfill disposal.  Cost-effective brine disposal is based on 
several factors including the brine quantity generated and proximity to available disposal 
facilities.  Because it requires larger capacity RO to meet more stringent objectives, the 
first alternative would require brine disposal via an ocean discharge.  The second 
alternative, which requires smaller capacity RO, would enable disposal via deep well 
injection.  Ocean disposal options generally provide greater capacity than disposal wells, 
but for the Santa Clarita Valley, would require construction of a large pipeline through 
two counties over 43-miles.  Deep well injection involves retrofitting abandoned oil 
production wells or constructing new injection wells in areas near the Santa Clarita 
Valley and injecting the brine into stable geological formations.  Local disposal of the 
smaller volumes brine associated with second alternative through deep well injection or 
landfilling is likely more cost effective and would likely have less environmental impacts 
than ocean disposal for this site.  In particular, facilities for deep well injection are closer 
to the RO facilities than ocean disposal sites and therefore require a shorter pipeline.  
Further, the capacity limits the size of the RO plant so that electrical resources are lower 
than the first option.  

 
Another concern with the first alternative is under an ocean disposal scenario, a 

pipeline and outfall could potentially be used for discharge of treated wastewater rather 
than the discharge of brine.  If the SCVSD were to discharge wastewater directly to the 
Ocean, this option would reduce flows in the Upper Santa Clara River. 
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7.2. Alternative 2 - Adopt Conditional SSOs and Revised TMDL Conditional 
WLAs 

 
 Under this alternative, the Regional Board adopts a suite of site specific 
objectives that are conditioned on implementing a chloride balance that is based on 
advanced treatment of the Valencia WRP effluent to reduce chloride loading to the 
USCR by a level greater than any loading contributed by the Valencia WRP in excess of 
loading corresponding to 117 mg/L (see section 8.2).  TMDL conditional WLAs for 
chloride are revised to reflect the conditional SSOs.  In addition, interim WLAs for 
sulfate and TDS are included to facilitate the use of supplemental water to Reach 4B 
when chloride objectives exceed 117 mg/L. 

 
The AWRM Program uses smaller-scale reverse osmosis to provide greater 

flexibility for disposal of brine generated by the reverse osmosis system.  The AWRM 
Program also provides capability for aquifer restoration and resource conservation 
through blending the advanced treated wastewater with extracted groundwater from 
degraded underlying basin in the upper Santa Clara River.  In order to implement an 
alternative implementation plan, conditional SSOs that are in excess of the existing 
WQOs for surface water are required.  However, because the AWRM facilitates the 
feasibility of aquifer restoration, the groundwater WQOs can be more stringent.  This 
alternative is analyzed in accordance with a salt balance in the Upper Santa Clara River 
Watershed.   

7.3. Staff Recommendation 
 
Staff recommends the adoption of Alternative 2- adopt conditional site specific 

objectives and revised TMDL conditional WLAs. The conditional site specific objectives 
will maintain beneficial uses and the implementation of the AWRM program will result 
in decreased salt loading to the USCR with fewer environmental and economic impacts 
than Alternative 1.  Additional benefits in both water supply and water quality accrue in 
areas downstream of the USCR.   

 
• Staff finds that the key technical issues of cumulative chloride impacts to 

groundwater have been addressed by GSWI.  Details of staff’s findings on the 
GSWI model are presented in Appendix I, “GSWI Study for the USCR Chloride 
TMDL – Staff Report.”  

 
• Staff find that the GSWI model has been adequately calibrated by 88 groundwater 

level, 50 groundwater chloride, 6 streamflow, and 12 surface-water quality target 
locations that are spatially distributed throughout the GSWI domain and it has 
been considered as an appropriate model for groundwater and surface water 
interaction modeling purposes.      

 
• Staff finds that, based on the GWSI model, none of the simulated chloride 

concentrations derived from the proposed compliance options result in chloride 
concentrations less than the existing WQO of 100 mg/L in surface water at all 
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times over 24-year simulation periods (2007-2030) and at all locations in Reaches 
4B, 5 and 6.  All of the predicted chloride concentrations in groundwater for all 
compliance options consistently met the existing WQO of 200 mg/L in 
groundwater of the Piru Basin except the area between Blue Cut and SCR-RF 
monitoring locations.     

 
• Staff finds that the model predicted high chloride concentrations of 350 mg/L or 

greater in the alluvial groundwater (thickness of 50-100 ft) in the areas between 
Blue Cut and receiving water station SCR-RF during drought periods for all 
proposed compliance options.  The high chloride concentration in this area will 
migrate downstream through the pumping activity in the proposed extraction well 
locations for the AWRM compliance option and will affect the chloride 
concentration of the mixed water with RO and then will affect the chloride 
concentration in SCR in Reach 4A.  Geomatrix has prepared a technical memo 
stating that there is no current or expected future use of the shallow groundwater 
for beneficial uses in this area (Geomatrix, 2008c).  The memo states that 
groundwater production in Reach 4B for existing beneficial uses occurs 
downstream of Blue Cut area, where the aquifer has a greater saturated thickness, 
yields more water, and has lower chloride concentrations.  The memo also states 
that the alluvial groundwater concentrations are predicted to quickly recover once 
the drought period has ended.  Staff therefore recommends that the proposed 
SSOs of 150 mg/L be set for the deeper San Pedro Formation and that the existing 
WQOs of 200 mg/L be retained for the shallow alluvium layer.  
 

• Staff finds that the predicted chloride concentrations in both groundwater and 
surface water at Blue Cut were generally related to concentrations of chloride in 
the discharges to the SCR from the Saugus and Valencia WRPs. 

 
• Staff finds that the Advanced Treatment and Brine Disposal Compliance Option 

can not result in full attainment of the 100 mg/L WQO for the USCR at Blue Cut 
at all times and in all locations of the receiving water. In addition, other 
compliance options like conveying all recycled water discharges from the 
Valencia and Saugus WRPs to the ocean outfall (Zero Discharge Compliance 
Option), limiting discharges from the WRPs and conveying the balance of WRPs 
recycled water discharges to ocean outfall (Minimal Discharge Compliance 
Option), and moving the discharge location of WRPs to the beginning of Reach 7 
near Lang gauge (Alternative WRP Discharge Location Compliance Option) are 
also not likely to achieve attainment of the existing 100 mg/L WQO at all times 
and all locations.    

 
• Staff notes that an alternative compliance option is required to achieve the site 

specific objectives (SSOs) when the original proposed compliance options were 
not able to achieve the existing WQO of 100 mg/L.  Staff also notes that the SSOs 
shall be carefully evaluated based on the GSWI model results of different 
averaging periods to ensure they are fully protective of the agricultural beneficial 
uses in the study area. 
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• Staff finds that the AWRM compliance option can produce better chloride 

concentrations than other proposed compliance options during drought periods 
and the salt export capability of the AWRM compliance option will help to 
substantially reduce the amount of chloride loading from salt-water intrusion in 
the Oxnard Plain.      

 
• Staff finds that the AWRM compliance alternative will result in timely attainment 

of conditional SSOs and reduce the chloride load to the USCR and underlying 
groundwater basins during the TMDL implementation period. Staff further finds 
that the AWRM will help provide enough mass loading to protect the SCR 
downstream from sea water intrusion.   

 
• Staff finds that the proposed conditional SSOs would be consistent with state and 

federal antidegradation policies.  The antidegradation analysis shows that the 
Alternative Water Resources Management Plan, involving conditional SSOs that 
are less stringent than existing WQOs used in conjunction with advanced 
treatment and salt export, are protective of beneficial uses in the USCR. 

 
• Staff finds that the proposed conditional SSOs considered section 13241 

requirements including: (a) past, present, and probable future beneficial uses of 
water, (b) environmental characteristics of the hydrographic unit under 
consideration, (c) water quality conditions that could reasonably be achieved, (d) 
economic considerations, (e) the need for developing housing within the Region, 
and (f) the need to develop and use recycled water.   

 
• Staff finds that the AWRM Program is consistent with the draft State Board 

Water Recycling Policy.  A stakeholder draft of the policy was presented to the 
State Board on September 3, 2008.  This draft policy states that salts from all 
sources should be managed on a basin-wide or sub basin-wide basis to attain 
water quality objectives and support beneficial uses through the development of 
regional salt management plans.  The draft policy provides some specific 
requirements to be met in the salt management plans, including: 
 
1. Basin or sub basin-wide monitoring; 

2. Determination of all sources and loading of salts, the basin’s assimilative 
capacity of salts, and fate and transport of salts; 

3. Implementation measures to manage salt loading on a sustainable basis; 

4. An antidegradation analysis demonstrating that projects included with the plan 
will satisfy State Board Resolution 68-16; and 

5. Water recycling and stormwater recharge/reuse goals and objectives. 
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Although no salt management plan has yet been developed for the Santa Clara 
River watershed, the AWRM program can serve as a basis for a future salt 
management plan.  The AWRM Program elements have many similarities to the 
required salinity management plan elements.  The AWRM Program was 
developed using the GWSWI model.  Based on the total system design capacity of 
34.1 MGD for the Saugus and Valencia WRPs and accommodated future growth, 
the GSWI model , which assessed the fate and transport of chloride from all 
sources in the surface waters and groundwater in the Santa Clara River watershed.  
The GSWI model also assessed water quality impacts associated with the planned 
recycled water uses in the future.  Given that the AWRM program will eventually 
be implemented through various NPDES permits issued in the future, it also will 
involve a number of monitoring requirements to assess actual fate and transport of 
chloride during and after project implementation.  While the GSWIM was 
developed specifically to assess the fate and transport of chloride, the evaluations 
and assessments will largely apply to other salts in the region, which behave 
similarly to chloride. The facilities that will be implemented through the AWRM 
(i.e., advanced treatment of wastewater, salt export facilities) will also remove 
and manage other salts.  Hence, with some minor modifications and assessments, 
the AWRM program could be deemed a salinity management plan for the 
watershed, since it would provide for (1) watershed-wide monitoring, (2) 
determination of all sources, loading, fate and transport of salts, (3) salt 
management measures and implementation, (4) an antidegradation analysis; and 
(5) water recycling goals and objectives. 
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8. Implementation 
 
The conditional SSOs proposed in Section 4.1 are conditioned on implementation 

of the AWRM program; if the AWRM system is not built, the water quality objectives 
revert back to the current levels in the Basin Plan (100 mg/L).  These conditions comport 
with the Chloride Policy in Regional Board resolution 97-002 and its requirements for a 
watershed chloride reduction plan.  The watershed chloride reduction plan will be 
implemented through NPDES permits for the Valencia WRP and a new NPDES permit 
for discharge into Reach 4A.  The conditional site specific objectives for chloride in the 
USCR watershed shall apply and supersede the regional water quality objectives only 
when chloride load reductions and/or chloride export projects are in operation and reduce 
chloride loading in accordance with Table 13. 

 
Table 13. Watershed Chloride Reduction Plan 
 
Water Supply Chloride1 Chloride Load Reductions2 

40 mg/L 58,000 lbs per month 

50 mg/L 64,000 lbs per month 

60 mg/L 71,000 lbs per month 

70 mg/L 77,000 lbs per month 

80 mg/L 83,000 lbs per month 

90 mg/L 90,000 lbs per month 

100 mg/L 96,000 lbs per month 
1 Based on measured chloride of the SWP water stored in Castaic Lake 
2 Chloride load reduction is based on operation of a 3 MGD RO treatment plant treating 3 MGD of recycled 
water with chloride concentration of 50 mg/L + Water Supply Chloride.  Assumes operational capacity 
factor of 90% and RO membrane chloride rejection rate of 95%.  Determination of chloride load based on 
the following: 

( )[ ] �
�
��

�
�×××××= Month

DaysrCQadChlorideLo WRPRO
3034.8%90  

where  r  =  % chloride rejection (95%) 
QRO  = 3 MGD of recycled water treated with RORO treatment flow (3 MGD) 
CWRP  =  SWP Cl + 50 mg/L 

 

8.1. Implementation of Reach 4B Conditional WLAs 
 

The Saugus and Valencia WRP NPDES permits will have receiving water limits 
for the District’s receiving water station, RF, located in Reach 4B of the Santa Clara 
River.  The receiving water limits will be based on the Reach 4B conditional WLAs for 
chloride as presented in section 4.2. 
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8.2. Implementation of Reach 5 and 6 Conditional WLAs 
 
Beginning May 4, 2015, Reach 5 and 6 conditional WLAs for the Saugus and 

Valencia WRPs (Table 5) will become effective.  Prior to May 4, 2015, Saugus and 
Valencia WRPs will have interim WLAs for chloride equal to the interim limits for 
chloride specified in order Nos. R4-2003-0143 and R4-2003-0145 as amended by order 
Nos. R4-2005-0031 and R4-2005-0032 (Table 14). the interim limit for chloride specified 
in order No. R4-04-004.   

 
Table 14. Interim WLAs for Valencia and Saugus WRPs 
 

Reach Interim 
Chloride WLA 

(mg/L) 

Interim  
Sulfate WLA 

(mg/L) 

Interim  
TDS WLA 

(mg/L) 

Averaging 
Period 

5 [SWP] + 114 
 not to exceed 

230 

450 1000 12-
monthAnn

ual 

6 [SWP] + 134 
 not to exceed 

230 

450 1000 12-
monthAnn

ual 

 
In addition, in order to support water recycling in the USCR, which is critical to 

the success of and stakeholder support for the AWRM Program, the Saugus and Valencia 
WRPs will receive interim WLAs for sulfate and TDS (Table 14).  When the water 
reclamation requirements for these WRPs are renewed, they will likely contain limits 
based on groundwater WQOs.  Current levels of sulfate and TDS in the WRP effluent 
will not meet limits based on existing WQOs.  Instead the Saugus and Valencia WRPs 
must meet interim WLAs equal to 450 mg/L sulfate and 1000 mg/L TDS, which will 
apply for discharges to the Santa Clara River and recycled water uses from the Saugus 
Valencia WRPs.  This will allow the SCVSD time to conduct special studies on the 
impacts of sulfate and TDS concentrations at these levels on groundwater quality and the 
potential for sulfate and TDS SSOs.  These interim WLAs will expire on May 4, 2015 
and will be replaced either with final WLAs based on the results of SSOs, if developed, 
or existing WQOs.   
 

The interim WLAs are protective of beneficial uses and consistent with historical 
surface and groundwater objectives for basins underlying Reaches 5 and 6.  A recent 
report prepared for the SCVSD used a weight of evidence approach to demonstrate that 
the interim WLAs for sulfate are protective of USCR aquatic life uses, including 
threatened and endangered fish and amphibians, and their prey organisms (Environ, 
2008).  The report states that the species mean acute value of the most acutely sulfate-
sensitive invertebrate species was more than four times greater than the interim WLA of 
450 mg/L. The report also states that the available toxicity data for sulfate confirm the 
relatively low sensitivity of fish, including threatened and endangered species in the 
USCR, to sulfate. Thus, protective values based on highly sensitive invertebrates will be 
additionally protective of TES fish and amphibians given their low sensitivity to ions.  
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Additionally, the interim WLAs are protective of groundwater recharge uses.  

These levels are consistent with the upper range of the secondary MCLs in Title 22. 
 

8.3. Blended RO and Groundwater Discharge to Reach 4A  
 

An NPDES permit and associated Monitoring and Reporting Program (MRP) will 
be required for any new discharge of the blend of RO-treated recycled water and 
extracted groundwater from the east Piru Basin, as contemplated in the AWRM Program.  
The Permittee shall submit a report of waste discharge and initiate an application to 
receive an NPDES permit for these facilities prior to their discharge to the SCR.  Permit 
writers will consider ambient water quality when establishing permit limits to meet 
WQOs for Reach 4A. 

 
8.4. Supplemental Water  

 
Supplemental water released to Reach 6 of the Santa Clara River will require an 

NPDES permit.  The AWRM contemplates the use of existing Saugus aquifer wells to 
deliver low chloride supplemental water directly to the USCR because infrastructure 
already exists and would not need to be constructed.  These supplemental waters would 
be delivered through contractual arrangements between the SCVSD and the Upper Basin 
Water Purveyors and would be discharged directly to the USCR.  However, although 
chloride concentrations in these alternative supplemental water wells are very low (20 to 
42 mg/L), sulfate concentrations consistently exceed the existing surface water quality 
objective of 300 mg/L for Reach 6 and the TDS groundwater objectives of 700 mg/L for 
the groundwater basin underlying Reach 6.   
 

Interim wasteload allocations (Table 12) are developed for sulfate and TDS for 
the dilution water discharges.  These wasteload allocations would apply until then end of 
the TMDL Implementation period in order to allow (1) time for construction of 
infrastructure to connect the supplemental water to the Valencia WRP and be diluted with 
the RO permeate, or (2) time for the SCVSD to conduct additional special studies to 
provide adequate justification for SSOs for sulfate and TDS.  If infrastructure to remove 
the direct discharge of supplemental water to the USCR is not constructed or if the 
Regional Board does not approve SSOs for sulfate and TDS, the interim WLAs would 
expire. 

 
Table 12. Interim WLAs for Reach 6 Supplemental Water Discharges 
 

Reach Interim  
Sulfate WLA 

(mg/L) 

Interim  
TDS WLA 

(mg/L) 

Averaging 
Period 

6 450 1000 12-
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monthAnn
ual 

 

The interim WLAs are protective of beneficial uses and consistent with historical 
surface and groundwater objectives for Reach 6 (see discussion in section 8.2). 

The final WLAs for TDS and sulfate are equal to existing surface water and 
groundwater quality objectives for TDS and sulfate in Tables 3-8 and 3-10 of the Basin 
Plan.  The Regional Board may revise the final WLAs based on review of trend 
monitoring data as detailed in the monitoring section (Section 8.7) of this staff report. 

8.5. Downstream Effects of TMDL Implementation 
 
Implementation of the USCR Chloride TMDL, including implementation of 

AWRM and the discharge to Reach 4A of the blended RO permeate and pumped 
groundwater will not cause exceedances of surface water quality objectives for 
downstream reaches.  The water discharged to Reach 4A will meet the WQO of 100 
mg/L for Reaches 4A and 3.  Furthermore, US EPA has established a TMDL for chloride 
in Reach 3 of the Santa Clara River (US EPA, 2003).  The TMDL for Reach 3 sets a 
numeric target of 80 mg/L of chloride.  The linkage analysis for the Reach 3 TMDL 
demonstrates that the numeric target of 80 mg/L will be attained if upstream discharges 
from Reach 4 have a chloride concentration of 100 mg/L. 

 
Although the discharge to Reach 4A will have a concentration below the surface 

WQO of 100 mg/L, it will have a concentration greater than the existing chloride 
concentrations in Reach 4A and the Fillmore groundwater basin downstream.  The 
average chloride concentration in Reach 4A is 59 mg/L, based on data collected from 
1992 to 2006 downstream of the Fillmore Fish Hatchery.  The GWSI model was used to 
calculate the average mass loading, average chloride concentration, and average flow 
from the discharge to 4A of blended RO permeate and extracted groundwater.  This was 
compared with historic chloride concentration and flow data to determine the incremental 
increase in Reach 4A surface water chloride concentrations caused by the blended 
discharge.  Depending on the flows and existing surface chloride concentrations, the 
discharge could increase chloride concentrations by up to 20 mg/L in Reach 4A 

 
The increased concentrations in surface water could impact groundwater quality 

in the Fillmore Basin, depending on how much surface water recharges the groundwater.  
The average chloride concentration in the Fillmore Basin is 49 mg/L, 62 mg/L, and 46 
mg/L based on data collected at wells V-0309, V-0340, and V-0342, respectively, located 
in the eastern portion of the Fillmore Basin from 1987 to 2006.  Therefore, there is a 
potential to degrade water quality below existing ambient conditions in groundwater by 
implementation of the AWRM compliance option.  The extent of this potential 
degradation needs to be further assessed through an evaluation of hydrology and the 
amount of surface water recharge that occurs in Reach 4A and downstream. 
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In addition, the potential increases in chloride concentrations in the Fillmore 
Basin, which is the water supply for the City of Fillmore, could impact the levels of 
chloride in Fillmore treatment plant effluent discharged to Reach 3.   

 
Therefore, it is likely that an antidegradation analysis will be required during the 

permitting stage for the discharge to Reach 4A.  The permit will require further 
evaluation of this discharge and any impacts on downstream uses, groundwater and 
surface water monitoring, and enforceable effluent limits.  An initial antidegradation 
analysis is presented here.  State and federal antidegradation requirements include the 
following conditions: 

 
• The reduction in water quality will not unreasonably affect actual or potential 

beneficial uses. 
• The proposed action is necessary to accommodate important economic or social 

development in the area. 
• The reduction in water quality is consistent with maximum public benefit. 
• Water quality will not increase above water quality objectives prescribed in the 

Basin Plan. 

The current chloride WQO of 100 mg/L in Reaches 3 and 4A will protect the 
most sensitive beneficial use of the river’s water, which is salt-sensitive agricultural use 
and has threshold value of 117 mg/L.  Under the AWRM Program, the blended extraction 
well and RO permeate discharge into Reach 4A will not exceed a chloride concentration 
of 95 mg/L, and may be further adjusted downward as needed to protect water quality.  
Therefore, the blended extraction well and RO permeate discharge into Reach 4A will not 
exceed the water quality objective of the receiving water at the point of discharge or in 
the reach downstream of the discharge point.   

 
Further water quality assessments will be used to determine whether the discharge 

to 4A would increase chloride concentrations in groundwater in the Fillmore and Santa 
Paula Basins.  Responsible parties, including SCVSD and the ultimate permit holder for 
the 4A discharge, will be required to conduct chloride trend monitoring in the Fillmore 
Basin and in Reaches 3, 4A to evaluate impacts of compliance measures to downstream 
groundwater and surface water quality, including areas downstream of the Fillmore 
treatment plant.  This TMDL shall be reconsidered if chloride trend monitoring indicates 
degradation of groundwater or surface water due to implementation of compliance 
measures. 

 
The water quality analyses discussed above will be utilized in conjunction with an 

extension of the GSWI model to assess the interaction of groundwater and surface water 
and any potential impacts to downstream water quality by the AWRM option.  
Specifically, key stakeholders have agreed through a memorandum of understanding to 
extend the GSWI model through the Piru, Fillmore, and Santa Paula groundwater basins 
and the overlying surface waters to the Freeman Diversion.  If the extended GSWI model 
results indicate the blended extraction well and RO permeate discharge as currently 
proposed by the AWRM option would cause an exceedance of water quality objectives, 
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the GSWIM will be utilized to determine the level of chloride in the blended extraction 
well and RO permeate discharge necessary to preclude such an exceedance.   

 
The important social and economic benefits of the AWRM Program could 

warrant some degradation of the downstream reaches.  It has been shown that AWRM 
Program will support water recycling and provide for additional water resources for 
agriculture and aquatic habitat.  Additionally, chloride concentrations in the Santa Clara 
River will be lower at the Ventura-Los Angeles County Line, and will result in better-
quality recharge to the east Piru basin.  As a result, surfacing groundwater from the Piru 
basin in Reach 4A may decrease over time as a result of the AWRM.  The AWRM will 
also result in increased surface water flows in Reaches 3 and 4A as compared to other 
compliance options.  Finally, in general, the AWRM compliance option has more water 
quality benefits to Ventura County than do the conventional advanced treatment based 
compliance options.    

 
It is important to note that any degradation in water quality can be averted by 

operating the extraction wells in the Piru basin in a manner that will not cause increases 
in the baseline water quality for the Fillmore and Santa Paula groundwater basins and 
surface water reaches (4A and 3).  For example, the maximum concentration of the 
extraction well and RO permeate blend could be adjusted downward from 95 mg/L, as 
warranted based on GSWIM modeling.    

 
The Reach 3 Chloride TMDL may be re-evaluated in the context of the findings 

of the Upper Santa Clara River Chloride TMDL studies, chloride trend monitoring, and 
the extended GSWI model results. 

 

8.6. Implementation Schedule 
 
The TMDL provides a ten-year schedule to attain compliance with the conditional 

SSOs and conditional wasteload allocations.  Key uncertainties at this point relate to 
identification of the optimum method for brine disposal.  Several options, including deep-
well injection in the vicinity of old oil fields in the Santa Clarita Valley, and drying and 
landfill disposal will be considered by the SCVSD in the first two years of the TMDL 
Implementation Plan.   

 
The Implementation schedule includes 6 years for implementation of compliance 

measures including planning, completing Environmental Impact Report, engineering 
design, and construction.  The Regional Board will re-valuate the schedule to implement 
control measures needed to meet final conditional WLAs at year 6 (2011) and year 9.5 
(2014) after the effective date of the TMDL.   

 

8.7. Monitoring for the AWRM Program 
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NPDES Permittee will conduct TDS, chloride, and sulfate monitoring to ensure that 
water quality objectives are being met.  This monitoring will be consistent with and at 
least equivalent to monitoring specified in existing permits. 
 
The SCVSD will submit a monitoring plan to conduct chloride, TDS, and sulfate trend 
monitoring to ensure that the goal of chloride export in the watershed is being achieved, 
water quality objectives are being met, and downstream groundwater and surface water 
quality is not degraded due to implementation of compliance measures.   The SCVSD 
monitoring plan shall include plans to monitor chloride, TDS, and sulfate in groundwater 
and identify representative wells to be approved by the Regional Board Executive 
Officer, in the following locations: (a) Shallow alluvium layer in east Piru Basin, (b) San 
Pedro Formation in east Piru Basin, and (c) groundwater basins under Reaches 5 and 6, 
which shall be equivalent or greater than existing groundwater monitoring required by 
NPDES permits for Saugus and Valencia WRPs. The monitoring plan shall also include a 
plan for chloride, TDS, and sulfate trend monitoring for surface water for Reaches 4B, 5 
and 6. The monitoring plan shall include plans to monitor chloride, TDS, and sulfate at a 
minimum of once per quarter for groundwater and at a minimum of once per month for 
surface water.  The plan should propose a monitoring schedule that extends beyond the 
completion date of this TMDL to evaluate impacts of compliance measures to 
downstream groundwater and surface water quality.  This TMDL shall be reconsidered if 
chloride, TDS, and sulfate trend monitoring indicates degradation of groundwater or 
surface water due to implementation of compliance measures. 
 
The Reach 4A permittee will submit a monitoring plan to conduct chloride, TDS, and 
sulfate trend monitoring to ensure that the goal of chloride export in the watershed is 
being achieved, water quality objectives are being met, and downstream groundwater and 
surface water quality is not degraded due to implementation of compliance measures. The 
Reach 4A permittee monitoring plan shall include plans to monitor chloride, TDS, and 
sulfate in groundwater and identify representative wells to be approved by the Regional 
Board Executive Officer in the following locations (a) Fillmore Basin, and (b) Santa 
Paula Basin. The monitoring plan shall also include a plan for chloride, TDS, and sulfate 
trend monitoring for surface water for Reaches 3 and 4A. The monitoring plan should 
include plans to monitor chloride, TDS, and sulfate at a minimum of once per quarter for 
groundwater and at a minimum of once per month for surface water. The plan should 
propose a monitoring schedule that shall extend beyond the completion date of this 
TMDL to evaluate impacts of compliance measures to downstream groundwater and 
surface water quality. This TMDL shall be reconsidered if chloride, TDS, and sulfate 
trend monitoring indicates degradation of groundwater or surface water due to 
implementation of compliance measures.   The SCVSD and Reach 4A Permittee will 
conduct chloride, sulfate, and TDS trend monitoring to ensure that the goal of chloride 
export in the watershed is being achieved, water quality objectives are being met, and 
downstream groundwater and surface water quality is not degraded due to 
implementation of compliance measures.   Trend monitoring for groundwater shall be 
conducted by the SCVSD at the following locations measured at representative wells as 
determined by the Regional Board Executive Officer: (a) Shallow alluvium layer in east 
Piru Basin, (b) San Pedro Formation in east Piru Basin, and (c) groundwater basins under 
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Reaches 5 and 6, which shall be equivalent or greater than existing groundwater 
monitoring required by NPDES permits for Saugus and Valencia WRPs.  Trend 
monitoring for groundwater shall be conducted by the Reach 4A Permittee at the 
following locations measured at representative wells as determined by the Regional 
Board Executive Officer: (a) Fillmore Basin, and (b) Santa Paula Basin.  Chloride trend 
monitoring for surface water shall be conducted by the SCVSD for Reaches 4B, 5 and 6, 
while trend monitoring for surface water shall be conducted by the Reach 4A Permittee 
for Reaches 3 and 4A.  Trend monitoring shall be conducted at a minimum of once per 
quarter for groundwater and at a minimum of once per month for surface water.  Trend 
monitoring shall extend beyond the completion date of this TMDL to evaluate impacts of 
compliance measures to downstream groundwater and surface water quality.  A 
monitoring plan shall be submitted by the SCVSD and Reach 4A Permittee to the 
Regional Board for Executive Officer approval within six months after the completion 
date of Task 10.  Monitoring will begin one year after Executive Officer approval of the 
monitoring plan to allow time for the installation of any monitoring wells and/or surface 
water monitoring stations.  Trend monitoring in Fillmore and Santa Paula Basins and in 
Reaches 3 and 4A will begin one year after Executive Officer approval of the monitoring 
plan and upon issuance of NPDES permit for the Reach 4A Permitee.  This TMDL shall 
be reconsidered if chloride trend monitoring indicates degradation of groundwater or 
surface water due to implementation of compliance measures.    
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Memorandum 

Date: 17 May 2011 

To: Matt Carpenter and Alex Herrell, Newhall Land 

From: Lisa Austin, Aaron Poresky, and Kelly Havens, Geosyntec Consultants 

Subject: LID Water Quality Analysis Results for Landmark Village 

BACKGROUND 

As described in the Landmark Village Draft Environmental Impact Report (EIR) Section 4.3 
Water Quality, and Appendix 4.3, Landmark Village Water Quality Technical Report, the 
Newhall Ranch Specific Plan Sub-Regional Stormwater Mitigation Plan (Geosyntec, 2008) sets 
forth the urban runoff management program that will be implemented for the Project. As 
indicated in the Newhall Ranch Specific Plan Sub-Regional Stormwater Mitigation Plan, Project 
Design Features (PDFs) incorporated into the Landmark Village Project (the Project) to address 
water quality and hydrologic impacts include site design, Low Impact Development (LID), 
source control, treatment control, and hydromodification control best management practices 
(BMPs). Most of these BMPs will promote infiltration and recharge groundwater.  

Site design that will promote infiltration and groundwater recharge includes clustering 
development within the Newhall Ranch Specific Plan area into villages. Approximately 74 
percent (10,145 acres) of the Specific Plan area will remain undeveloped Open Areas.  

As indicated in Newhall Ranch Specific Plan Sub-Regional Stormwater Mitigation Plan and 
Landmark Village Draft EIR Section 4.3, Water Quality, LID BMPs that promote retention of 
urban runoff are included as PDFs, although the water quality modeling conducted for the impact 
analysis in the Draft EIR does not account for the stormwater runoff that would be retained in 
these BMPs. LID BMPs that meet the Project’s LID BMP Performance Standard, discussed 
below, have been analyzed in order to quantify Project impacts with LID BMPs. 

LID BMP PERFORMANCE STANDARD 

A LID BMP Performance Standard conceptually similar to the LID requirements in the Ventura 
County MS4 Permit has been developed for the Project. The LID BMP Performance Standard is 
illustrated in Figure 1 and described below: 
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LID project design features (PDFs) shall be selected and sized to: (1) fully retain the 
volume of stormwater runoff produced from a 0.75 inch storm event; and (2) reduce the 
percentage of Effective Impervious Area (EIA) to five percent or less of the total project 
area within the vesting tentative tract map and associated off-site project area. Runoff 
from all EIA shall be subject to treatment control measures that are selected to address 
the pollutants of concern and are sized to capture and treat 80 percent of the average 
annual runoff volume. 

This LID Performance Standard would be implemented on the Project as follows: 

1. Institutional, commercial, multi-family residential, recreation, and park land use parcels 
would implement retention or biofiltration BMPs on-site to the extent feasible. Based on 
an assessment of feasibility, one of three BMP strategies would be applied as outlined 
below:  

a. Infiltration feasible: If it is feasible to infiltrate all of the developed area runoff 
produced from the 0.75 inch design storm (i.e., soil infiltration rates are at least 
0.5 inches per hour, fill depth is less than 10 feet, and no infiltration geotechnical 
hazards exist (such as landslides and terrace escarpments)), infiltration BMPs 
would be used. Infiltration BMPs include bioretention (without an underdrain), 
permeable pavement, infiltration galleries, infiltration basins or trenches, or an 
equivalent infiltration BMP.  

b. Bioinfiltration allowable when low infiltration rates or deep fill depths are 
present: If the parcel has low soil infiltration rates (i.e., the soil infiltration rate is 
less than 0.5 inches per hour) or the depth of fill is greater than 10 feet, but no 
other technical infeasibility concerns exist, bioinfiltration BMPs would be used. 
Bioinfiltration facilities are similar to bioretention facilities with an underdrain, 
but they include storage below the underdrain to maximize the volume infiltrated. 
These facilities would retain a portion of the runoff from the LID design storm, 
then biofilter the remaining runoff from the design storm.  

c. Infiltration is not allowable: If infiltration is technically infeasible due to 
geotechnical hazards or a high ground water table, then biofiltration BMPs would 
be used.  These BMPs would biofilter the runoff produced from the LID design 
storm from the developed area.  No areas have been identified in the Landmark 
Village Project area where infiltration is not allowed in any quantity.  

2. Runoff from roofs, patios, and walkways in single family residential parcels would be 
disconnected over landscaped areas designed to fully retain the volume of runoff from the 
LID design storm (0.75 inch storm event). Runoff from the remaining parcel area and that 
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which does not infiltrate in the landscaped area would flow through the storm drain 
system to the regional infiltration/biofiltration facilities.  

3. Runoff from roadways would be retained or biofiltered in retention or biofiltration BMPs 
sized to capture the LID design storm volume or flow, per the guidance in US EPA’s 
Managing Wet Weather with Green Infrastructure: Green Streets. 

4. No more than 5% of the total Project area would be treated using conventional treatment 
methods that address the pollutants of concern. In this case, media filters (or equivalent 
BMPs that address the pollutants of concern) would be sized to capture and treat 80% of 
the average annual runoff volume from the allowable EIA.  

5. Regional or sub-regional infiltration/biofiltration facilities would also be implemented. 
The regional or sub-regional facilities would be designed to incorporate a biofilter in the 
bottom of the facility, which would allow for infiltration if feasible, with detention 
storage above the biofilter. The regional facilities would infiltrate or biofilter the LID 
design storm volume that has not been retained or biofiltered on the parcels in the area 
tributary to the regional facility and would provide extended detention treatment for the 
additional runoff volume required to provide 80% capture and treatment of the average 
annual runoff volume per the Newhall Ranch Specific Plan Sub-Regional Stormwater 
Mitigation Plan treatment performance standard.   

METHODOLOGY 

A load-based water quality model was used to estimate pollutant loads and concentrations in 
Project area stormwater runoff for certain pollutants of concern for pre-development conditions 
and post-development conditions with the LID BMPs described above. This model was coupled 
with hydrologic and hydraulic modules of USEPA SWMM v4.4h to quantify the volume 
reduction and capture efficiency of the BMPs.  

Table 1 below provides a list of model inputs and the sources for these inputs. For further detail, 
see Appendix B of the Landmark Village Water Quality Technical Report (Draft EIR Appendix 
4.3) and Attachment 1 to this memorandum. 

Table 1: Model Input Requirements and Assumptions 

Model Input Assumption/Source 
Hourly long-term rainfall 
record 

National Climatic Data Center (NCDC) Newhall (046162) and San Fernando 
(047762) rain gauge data from 1969-2008 

Green-Ampt soil parameters 
Natural Resource Conservation Service Soil Data Mart 
Table 5.5.5 – Handbook of Hydrology (Maidment, ed. 2003) 
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Model Input Assumption/Source 

Land use-based 
imperviousness LA County Hydrology Manual (LACDPW, 2006) 

Land use-based stormwater 
runoff event mean 
concentrations 

Los Angeles County 1994-2000 Integrated Receiving Water Impacts Report, 2000  
Los Angeles County 2000-2001 Stormwater Monitoring Report, 2001 
Ventura County Watershed Protection District 
As analyzed for the Los Angeles Structural BMP Prioritization and Assessment 
Tool (LACDPW, City of Los Angeles, and Heal the Bay, 2008) 

Volume and flow-based BMP 
design criteria 

80% Capture of Average Annual Runoff Volume  
(NRSP Sub-Regional SWMP (Geosyntec, 2008)) 

BMP selection criteria 

Select and locate BMPs with a preference for infiltration. 
Select BMPs to infiltrate the runoff volume from the 0.75-inch design storm to the 
extent feasible and biofilter the remaining fraction of the 80 percent capture 
volume. 
Evaluate degree of feasibility of infiltration based on land use type, native soil 
infiltration rate, proposed cut and fill, depth to groundwater, presence of landslides 
that will remain after remedial grading, and other geotechnically- or ecologically-
based constraints. 

Volume reduction and LID 
BMPs analyzed 
quantitatively 

Clustering (preservation of open space) 
Hydrologic source controls 
Distributed retention, bioinfiltration, and biofiltration BMPs 
Regional infiltration, bioinfiltration, and biofiltration facilities 
Media filters 

Volume reduction modeling 
parameters 

Hydrologic source controls: equal ratio of disconnected of rooftops and patios to 
landscaped areas receiving disconnection 
Onsite BMPs: 

Feasibility Constraint Category Design infiltration rate (in/hr) 
Category 1: Retention 0.38 
Category 2: Bioinfiltration 0.25 

 
Sub-regional Bioinfiltration/Biofiltration Facilities: 

Facility Type Design infiltration rate (in/hr) 
Sub-regional Bioinfiltration 
Facilities (multiple) 0.25 

Sub-regional Biofiltration 
Facility with biofiltration, 
extended detention and 
incidental infiltration 

0.25 
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Model Input Assumption/Source 

LID BMP effluent quality 

ASCE/USEPA (American Society of Civil Engineers Urban Water Resources 
Research Council and United States Environmental Protection Agency) 2011, 
International Stormwater Best Management Practices Database 
(www.bmpdatabase.org); 
(Reanalysis of expanded database conducted January 2011) 

 

The land use areas analyzed are listed in Table 2 below and illustrated in Figure 2. These land 
use areas are for the revised project description included in the Final EIR. 

Table 2: Summary of Revised Land Use Program Analyzed  
 Land Use Designation Landmark Village Project  (Acres) 
Commercial 27.3  
Multi-Family 82.9  
Open Space 32.9  
Park 10.1  
Recreation 5.8  
Road 41.6  
School 9.7  
Single-Family1 53.9  
Water Quality Facility 10.1  
Total 274.4 
Off-site Commercial (Water Tanks) 8.0 
Off-site Road 98.0 
Total Area 380.4 

 

RESULTS 

LID Feasibility Screening for the Project Area 
An assessment of infiltration feasibility was conducted to estimate, for the Project area, which 
one of three BMP strategies could be applied onsite and whether the sub-regional 
bioinfiltration/biofiltration facilities would allow for infiltration. The Project area was analyzed 
by the Project Geotechnical Consultant (Alan E. Seward, 2010) using geologic information, soils 
information, proposed remedial grading plans, final grades, and applicable feasibility criteria 
from the Los Angeles County LID Standards Manual. This analysis categorized project areas 
into three levels of infiltration feasibility:   
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1. Infiltration was considered to be feasible directly from the bottom of BMPs in locations 
where underlying soils infiltration rates were estimated to be greater than 0.5 inches per 
hour and the proposed depth of compacted fill was estimated to be less than 10 feet. 

2. Infiltration was considered to be feasible through the use of dry wells in locations where 
underlying soils infiltration rates were estimated to be greater than 0.5 inches per hour 
and greater than 10 feet of separation was estimated to exist from the bottom of proposed 
fill to the seasonally high groundwater table. 

3. Infiltration was considered to be partially feasible in the remaining areas. No hazards 
were identified that would preclude the use of some level of infiltration. 

The results of this feasibility screening are illustrated in Figure 3. Figure 4 illustrates the LID 
BMPs for the Project area based on the feasibility screening. 

Project Impact Assessment for Modeled Pollutants of Concern 
Table 3 below shows the predicted changes in stormwater runoff volume and mean annual loads 
for the modeled pollutants of concern for the Project area. Table 4 below shows the predicted 
changes in concentration in stormwater runoff for the Project area.  

Table 3: Predicted Average Annual Runoff Volume and Pollutant Loads  

Parameter Units 
Existing 

Conditions 

Developed 
Conditions 

with no BMPs 

Developed 
Conditions w/ 

LID Change w/LID 

Volume acre-ft 130 384 261 131 
TSS tons/yr 37 38 12 -25 
Total Phosphorus lbs/yr 548 490 193 -355 
Nitrate-N + Nitrite-N lbs/yr 1,219 1,005 432 -787 
Ammonia-N lbs/yr 215 525 147 -68 
Total Nitrogen lbs/yr 2,137 3,118 1,277 -860 
Chloride tons/yr 3.7 8.2 5.2 1.5 
Dissolved Copper lbs/yr 10 20 8 -2 
Total Lead lbs/yr 4.5 8.4 3.0 -1.5 
Dissolved Zinc lbs/yr 63 152 45 -18 
Total Aluminum1 lbs/yr 487 711 231 -256 
1 BMP effectiveness studies in the International Stormwater BMP database infrequently monitor aluminum; therefore, 
insufficient effluent data were available to model the removal effectiveness of treatment control BMPs for this water quality 
constituent. In order to estimate the reduction in total aluminum load and concentration, TSS removal was used as a surrogate. 
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Table 4:  Predicted Average Annual Pollutant Concentrations  

Parameter Units 
Existing 
Conditions 

Developed 
Conditions 
with no BMPs 

Developed 
Conditions w/ 
LID Change w/LID 

TSS mg/L 192 72 33 -159 
Total Phosphorus mg/L 1.4 0.5 0.3 -1.1 
Nitrate-N + Nitrite-N mg/L 3.0 1.0 0.6 -2.4 
Ammonia-N mg/L 0.6 0.5 0.2 -0.4 
Total Nitrogen mg/L 6 3 2 -4 
Chloride mg/L 20 16 14 -6 
Dissolved Copper µg/L 28 20 10 -18 
Total Lead µg/L 12 8 4 -8 
Dissolved Zinc µg/L 185 146 60 -125 
Total Aluminum1 µg/L 1282 678 323 -959 
1BMP effectiveness studies in the International Stormwater BMP database infrequently monitor aluminum; therefore, insufficient 
effluent data were available to model the removal effectiveness of treatment control BMPs for this water quality constituent. In 
order to estimate the reduction in total aluminum load and concentration, TSS removal was used as a surrogate. 

While runoff volume is predicted to increase, the loads of all modeled constituents with the 
exception of chloride are predicted to decrease and the concentrations of all modeled 
constituents, including chloride, are predicted to decrease under proposed Project developed 
conditions with LID when compared to existing conditions. The increase in runoff volume can 
be explained by the increase in impervious cover associated with development of the site, as well 
as by the decrease in infiltration capacity of existing site soils associated with the compaction of 
site soils during construction. The change in concentrations can be attributed to the difference in 
concentrations observed in monitoring data from agricultural, open space, and un-treated 
transportation land uses (the existing condition for the site) compared with urban land uses 
(representative of post-development conditions) in combination with the reductions in 
concentration achieved in the LID and sub-regional bioinfiltration/biofiltration BMPs. Change in 
pollutant load is a function of the increase in runoff volume and the relative change in pollutant 
concentration; if the predicted reduction in pollutant concentration is small, then the predicted 
runoff load may increase. 

The predicted average annual TSS, nutrients, and chloride concentrations in stormwater runoff 
from the total modeled Project area are compared to water quality criteria in Table 5 below. 
Concentrations of all modeled constituents are predicted to decrease and to be below the Basin 
Plan water quality objectives (WQOs) and total maximum daily load waste load allocation 
(TMDL WLAs) benchmark criteria because of the change in land uses and the implementation of 
LID, biofiltration, and treatment control BMPs. In addition, all predicted concentrations are 
within the observed ranges of concentrations within Santa Clara River Reach 5. Based on the 
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comprehensive LID implementation strategy, the predicted decrease in runoff concentrations, 
and the comparison with benchmark criteria and instream concentrations, water quality impacts 
related to TSS, nutrients, and chloride would be less-than-significant with the implementation of 
the proposed LID BMPs. 

Table 5: Comparison of Predicted Nitrogen Compound Concentrations for the Landmark Village Project 
Area with Water Quality Objectives, TMDLs, and Observed Concentrations in Santa Clara River Reach 5 

Nutrient 

Predicted Average 
Annual 
Concentration 
w/LID (mg/L) 

Basin Plan Water 
Quality 
Objectives   

(narrative or 
mg/L) 

Wasteload 
Allocations for 
MS4 Discharges 
into the Santa 
Clara River Reach 
5  (mg/L) 

Range of Observed1 

Concentrations in 
Santa Clara River 
Reach 5 (mg/L) 

Average Wet 
Weather2 
Concentration at 
Station S29 
(Days > 0.1”) 

TSS 33 

Water shall not 
contain suspended 

or settleable 
material in 

concentrations 
that cause 

nuisance or 
adversely affect 
beneficial uses 

NA 32 – 51,200 1,060 

Total 
Phosphorus 0.3 

Waters shall not 
contain 

biostimulatory 
substances in 

concentrations 
that promote 

aquatic growth to 
the extent that 
such growth 

causes nuisance or 
adversely affects 
beneficial uses 

NA 0.18 – 13.4 0.58 

Total Nitrogen 2 NA <0.04 – 466 4.4 

Nitrate-N + 
Nitrite-N 0.6 5 6.83 0.5 – 4.8 0.9 

Ammonia-N 0.2 2.24 1.755 <0.005 – 1.1 0.20 

Chloride 14 100 100 3 - 121 43 

1 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3). 
2 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than 0.1 inches. 
3 30-day average. 
4 4-day average, ELS present, 90th percentile pH and temperature pairing observed at USGS Monitoring Station 11108500. 
5 30-day average in Reach 5 below Valencia. 
6 Observed values for TKN (ammonia plus organic nitrogen). 

Comparison of the predicted runoff metal concentrations and the acute California Toxics Rule 
(CTR) criteria for dissolved copper, total lead, and dissolved zinc are shown in Table 6 below. 
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The comparison of the post-developed with LID condition to the benchmark CTR values shows 
that all of the trace metal concentrations are predicted to be below the benchmark water quality 
criteria. Predicted trace metals concentrations are within the range of observed concentrations in 
Santa Clara River Reach 5, except for dissolved zinc, which is slightly above the range of 
observed concentrations. 

There is no CTR criterion for aluminum, although there is a National Ambient Water Quality 
Criteria (NAWQC) criterion (750 µg/L (acute) for a pH range of 6.5 to 9.0) in the form of acid 
soluble aluminum (USEPA, 1988). It is not possible to directly compare the predicted aluminum 
concentration to this criterion, as the available monitoring data used for modeling are for either 
dissolved aluminum or total aluminum. Acid soluble aluminum (which is operationally defined 
as the aluminum that passes through a 0.45 µm membrane filter after the sample has been 
acidified to a pH between 1.5 and 2.0 with nitric acid) represents the forms of aluminum toxic to 
aquatic life or that can be converted readily to toxic forms under natural conditions. The acid 
soluble measurement does not measure forms of aluminum that are included in total aluminum 
measurement, such as aluminum that is occluded in minerals, clays, and/or is strongly adsorbed 
to particulate matter, which are not toxic and are not likely to become toxic under natural 
conditions. The predicted mean total aluminum concentration (323 mg/L) is less than the 
NAWQC benchmark criterion for acid soluble aluminum, is predicted to decrease in the post-
development condition, and is within the range of observed concentrations in Santa Clara River 
Reach 5.  

Based on the comprehensive LID implementation strategy, the predicted decrease in runoff 
concentrations, and the comparison with benchmark objectives and instream concentrations, 
water quality impacts related to metals would be less-than-significant with the implementation of 
the proposed LID BMPs. 

Table 6: Comparison of Predicted Trace Metal Concentrations for the Landmark Village Project Area with 
Water Quality Criteria and Observed Concentrations in Santa Clara River Reach 5 

Metal 

Predicted Average 
Annual Concentration 
w/LID (µg/L) 

California Toxics 
Rule Criteria1 

(µg/L) 

Range of Observed2 

Concentrations in 
Santa Clara River 
Reach 5 (µg/L) 

Average Wet 
Weather3 
Concentration at 
Station S29 
(Days > 0.1”) 

Dissolved Copper  10 32 3.3 – 22.6 7.3 
Total Lead 4 260 0.6 – 40 18 
Dissolved Zinc 60 250 3 – 37 19 
Total Aluminum 323 N/A 131 – 19,650 5,500 
1 Hardness = 250 mg/L, based on minimum observed value at USGS Station 11108500. Lead criteria is for total recoverable 
lead. There is no CTR criterion for aluminum. 
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3). 
3 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than 0.1 inches. 
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Assessment of Potential Project Impacts on Instream Concentrations 
The potential for Project runoff to impact instream pollutant concentrations is a function of (1) 
the relative magnitudes of runoff volume and instream flow volume and (2) the relative 
magnitude of runoff concentrations and instream concentrations.  The instream pollutant 
concentration with Project contributions can be calculated using a simple mass balance equation: 

PO

PPOO
IS VV

CVCV
C

+
×+×

=
       Equation 1 

Where: 

CIS = Instream Concentration with Project Runoff 

VO = Instream Volume Upstream of Project  

CO = Instream Concentration Upstream of Project  

VP = Volume of Runoff from Project Area 

CP = Concentration of Runoff from Project Area 

This relationship can also be expressed as: 

PO

PO
IS VV

LL
C

+
+

=
        Equation 2 

Where: 

LO = Instream Constituent Load Upstream of Project  

LP = Constituent Load in Runoff from Project Area 

Based on these relationships, two universal conditions can be identified under which a Project 
would not increase instream concentration:  

• Condition 1: If the concentration of a constituent in Project runoff (CP) is less than the 
concentration of the constituent instream (CO), then discharges from the Project would 
result in a reduction of the instream concentration of that constituent; it would be not be 
possible for the Project’s discharges to cause an increase in the instream concentration.  
Two extreme cases can be used to demonstrate this statement: 
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o First, given that CP is less than CO, take the case where VP is much less than VO 

(e.g., the project size is small relative to the size of the watershed).  In this case, 
the instream concentration would effectively equal CO, although slightly less, 
indicating effectively no change in the instream concentration as a result of the 
project’s discharges. 

o Given that CP is less than CO, take the case where VP is much greater than VO (the 

project size is very large relative to the size of the watershed).  In this case, the 
instream concentration would effectively equal CP, indicating that the project 
would reduce instream concentration because CP is less than CO. 

• Condition 2: If the load of a constituent in Project runoff (LP) decreases with 
development, but the volume of runoff from the Project increases (VP), then the Project 
would be expected to result in a reduction of the instream concentration of that 
constituent regardless of instream volumes or concentrations. It would be impossible for 
the project to result in an increase in the instream concentration by reducing load but 
adding volume.  In equation 2, this would effectively increase the numerator while 
reducing the denominator, which must cause the instream concentration to decrease. 

The comparison of the post-developed with LID condition to the instream concentrations for the 
Landmark Village Project (Error! Reference source not found. and Table 6) shows that all 
pollutant concentrations, except dissolved zinc, are predicted to be below the average wet-
weather instream concentration (Condition 1). On this basis, the Project would be expected to 
result in a reduction in the instream concentrations of these constituents. 

Based on predicted changes in loads and volumes as a result of the Project with LID (Table 3), 
the average annual load of dissolved zinc is predicted to decrease with development, while 
runoff volumes are predicted to increase (Condition 2). On this basis, the Project would be 
expected to result in a reduction in the instream concentrations of dissolved zinc. 

Cumulative Impact Assessment for LID Implementation 
The Landmark Village Water Quality Technical Report evaluates cumulative impacts for the 
unincorporated area of Los Angeles County west of The Old Road to the Ventura County line. 
This geographic area includes the Newhall Ranch Specific Plan, Entrada, Legacy Village, and 
the remaining unbuilt portions of the Valencia Commerce Center. The LID Performance 
Standard described above will also be implemented by the other Specific Plan villages and the 
Entrada, Legacy Village, and Valencia Commerce Center projects.  

The combined effect on modeled pollutant loads and concentrations of the NRSP, Entrada, 
Legacy Village, and the Valencia Commerce Center proposed projects are summarized in Tables 
7 and 8 below, respectively. As shown in Table 7, when considered cumulatively, runoff 
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volumes and loads of Ammonia, dissolved copper, and chloride are predicted to increase from 
the NRSP, Entrada, Legacy Village, and Valencia Commerce Center projects, while pollutant 
loads are expected to decrease for TSS, total phosphorus, nitrate-N + nitrite-N, total nitrogen, 
total lead, dissolved zinc, and total aluminum. Pollutant concentrations from the combined 
projects are predicted to decrease for all modeled parameters (Table 8). Increases in pollutant 
loadings are not anticipated to be significant based on the fact that predicted pollutant 
concentrations are well below benchmark water quality standards and TMDL wasteload 
allocations and are within the range of observed concentrations in Santa Clara River Reach 5 
(Table 9) with the exception of dissolved zinc. In the case of dissolved zinc, both the pollutant 
load and concentration are predicted to decrease with development.   

Table 7: Predicted Average Annual Combined Runoff Volume and Pollutant Loads for the NRSP, Legacy 
Village, Entrada, and Valencia Commerce Center Projects 

Modeled 
Parameter Units 

Development Condition 

Change 
Existing Developed with 

no BMPs 
Developed with 

LID 

Volume acre-ft 1,500 4,900 3,400 1,900 

TSS tons/yr 650 650 340 -310 

Total Phosphorus lbs/yr 5,500 4,300 1,800 -3,700 
Nitrate-N + 
Nitrite-N lbs/yr 16,000 13,700 6,100 -9,900 

Ammonia-N lbs/yr 1,900 7,500 2,100 200 

Total Nitrogen lbs/yr 25,000 44,000 19,000 -6,000 

Chloride tons/yr 43 135 88 45 

Dissolved Copper lbs/yr 32 130 55 23 

Total Lead lbs/yr 42 102 40 -2 

Dissolved Zinc lbs/yr 400 1,110 390 -10 

Total Aluminum1 lbs/yr 6,300 10,400 5,400 -900 
1 BMP effectiveness studies in the International Stormwater BMP database infrequently monitor aluminum; therefore, 
insufficient effluent data were available to model the removal effectiveness of treatment control BMPs for this water quality 
constituent. In order to estimate the reduction in total aluminum load and concentration, TSS removal was used as a surrogate. 
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Table 8: Predicted Average Annual Combined Pollutant Concentrations for the NRSP, Legacy Village, 
Entrada, and Valencia Commerce Center Projects 

Modeled 
Parameter Units 

Development Condition 

Change 
Existing Developed with 

no BMPs 
Developed with 

LID 

TSS mg/L 330 100 70 -260 

Total Phosphorus mg/L 1.4 0.3 0.2 -1.2 
Nitrate-N + 
Nitrite-N mg/L 4.0 1.0 0.7 -3.3 

Ammonia-N mg/L 0.5 0.6 0.2 -0.3 

Total Nitrogen mg/L 6 3 2 -4 

Chloride mg/L 22 20 19 -3 

Dissolved Copper µg/L 8 10 6 -2 

Total Lead µg/L 10 8 4 -6 

Dissolved Zinc µg/L 100 80 40 -60 

Total Aluminum1 µg/L 1,580 780 590 -990 
1 BMP effectiveness studies in the International Stormwater BMP database infrequently monitor aluminum; therefore, 
insufficient effluent data were available to model the removal effectiveness of treatment control BMPs for this water quality 
constituent. In order to estimate the reduction in total aluminum load and concentration, TSS removal was used as a surrogate. 

Table 9: Comparison of Predicted Pollutant Concentrations for the NRSP, Entrada, Legacy Village, and 
Valencia Commerce Center Projects with Water Quality Criteria and Observed Concentrations in Santa 
Clara River Reach 5  

Modeled 
Parameter Units 

Predicted 
Average 
Annual 

Concentration 

TMDL/ LA Basin 
Plan Water Quality 

Objectives 

California 
Toxics 
Rule 

Criteria1 

Wasteload 
Allocations 

for MS4 
Discharges 

into the Santa 
Clara River 

Reach 5 

Range of 
Observed2 

Concentrations 
in Santa Clara 
River Reach 5 

Average Wet 
Weather3 

Concentration 
at Station S29 
(Days > 0.1”) 

TSS mg/L 70 

Water shall not 
contain 

suspended or 
settleable 

material in 
concentrations 

that cause 
nuisance or 

adversely affect 
beneficial uses 

NA NA 32 – 51,200 1,060 

Total 
Phosphorus mg/L 0.2 

Waters shall not 
contain 

biostimulatory 
substances in 

concentrations 
that promote 

NA NA 0.18 – 13.4 0.58 
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Modeled 
Parameter Units 

Predicted 
Average 
Annual 

Concentration 

TMDL/ LA Basin 
Plan Water Quality 

Objectives 

California 
Toxics 
Rule 

Criteria1 

Wasteload 
Allocations 

for MS4 
Discharges 

into the Santa 
Clara River 

Reach 5 

Range of 
Observed2 

Concentrations 
in Santa Clara 
River Reach 5 

Average Wet 
Weather3 

Concentration 
at Station S29 
(Days > 0.1”) 

Total 
Nitrogen mg/L 2 

aquatic growth to 
the extent that 
such growth 

causes nuisance 
or adversely 

affects beneficial 
uses 

NA NA <0.04 – 467 4.4 

Nitrate-N + 
Nitrite-N mg/L 0.7 5 NA 6.84 0.5 – 4.8 0.9 

Ammonia-N mg/L 0.2 2.05 NA 1.756 <0.005 – 1.1 0.20 

Chloride mg/L 19 100 NA 100 3 - 121 43 

Dissolved 
Copper µg/L 6 NA 32 NA 3.3 – 22.6 7.3 

Total Lead µg/L 4 NA 260 NA 0.6 – 40 18 

Dissolved 
Zinc µg/L 40 NA 250 NA 3 – 37 19 

Total 
Aluminum µg/L 590 NA NA NA 131 – 19,650 5,500 

1 Hardness = 250 mg/L, based on minimum observed value at USGS Station 11108500. Lead criteria is for total recoverable 
lead. There is no CTR criterion for aluminum. 
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3). 
3 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than 0.1 inches. 
4 30-day average. 
5 4-day average, ELS present, 90th percentile pH and temperature pairing observed at USGS Monitoring Station 11108500. 
6 30-day average in Reach 5 below Valencia. 
7 Observed values for TKN (ammonia plus organic nitrogen). 

As discussed above, the anticipated quality of effluent expected from the Landmark Village 
Project’s PDFs will not contribute concentrations of pollutants of concern that would be 
expected to cause or contribute to a violation of the water quality standards in the Project’s 
receiving waters. Therefore, the Project’s incremental effects on surface water quality are not 
expected to be significant. 

The Landmark Village Project’s surface runoff water quality, after PDFs, both during 
construction and post-development, is predicted to comply with adopted regulatory requirements 
that are designed by the LARWQCB to assure that regional development does not adversely 
affect water quality, including MS4 Permit and SUSMP requirements; Construction General 
Permit requirements; General Dewatering Permit requirements; and benchmark Basin Plan water 
quality objectives, CTR criteria, and TMDLs.  Any future urban development occurring in the 
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Santa Clara River watershed must also comply with these requirements. By extrapolating the 
results of the direct and cumulative impact analysis in this topical response, it can be predicted 
that analysis of other proposed development combined with existing conditions would have 
similar water quality results. Therefore, cumulative impacts on surface water quality of receiving 
waters from the Project and future urban development in the Santa Clara Watershed are 
addressed through compliance with the MS4 Permit and SUSMP requirements; Construction 
General Permit requirements; General Dewatering Permit requirements; and benchmark Basin 
Plan water quality objectives, CTR criteria, and TMDLs, which are intended to be protective of 
beneficial uses of the receiving waters.  Based on compliance with these requirements designed 
to protect beneficial uses, cumulative water quality impacts are mitigated to a level that is less 
than significant. 

Conclusion 
None of the modeled pollutants of concern are expected to adversely affect water quality in 
surface waters, unreasonably affect present or anticipated beneficial uses of such waters, result in 
water quality less than that prescribed in the Basin Plan, or significantly impact receiving waters 
due to the implementation of the comprehensive LID Implementation Plan. Therefore, potential 
impacts from the Landmark Village Project on receiving water quality are not expected to be 
significant. 
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Landmark Village LID Performance Standard
Landmark Village LID Water Quality Assessment

Figure
1

LANDMARK VILLAGE LID PERFORMANCE STANDARD
LID project design features (PDFs) shall be selected and sized to retain the volume of stormwater runoff produced from a 0.75 inch storm event to reduce the percentage of
Effective Impervious Area (EIA) to 5 percent or less of the total project area within the vesting tentative map project and associated off‐site project area. Runoff from all EIA shall
be treated with treatment control measures that are selected to address the pollutants of concern and are sized to capture and treat 80 percent of the average annual runoff
volume.
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Attachment 1 

LID Water Quality Modeling Methodology 

Addendum to Appendix B of the Landmark Village Water Quality Technical Report (February 2008) 
 

INTRODUCTION 

The purpose of this attachment is to describe the changes to the water quality modeling 

methodology that have been made to quantify low impact development (LID) BMP 

implementation for the Landmark Village Project (Project) (i.e., the LID BMP Implementation 

Plan). Changes described in this attachment are discussed in comparison to the modeling 

methodology that is described in Appendix B of the Landmark Village Water Quality Technical 

Report (Landmark Village DEIR Appendix 4.3). This attachment addresses only the elements of 

the modeling methodology that have been updated, added, or clarified for the quantification of 

LID implementation for the Project. 

This attachment is organized as follows: 

• Section 1 provides an overview of the changes to the modeling methodology.  This 

section also provides clarification of the rationales for the type of model employed for 

this analysis. 

• Section 2 describes the updates made to model input parameters, as well as the updated 

approaches used to develop these input parameters. 

• Section 3 describes the updates to the structure of the Monte Carlo model (i.e., the way 

the model is set up) to account for both on-parcel BMPs and sub-regional bioinfiltration/ 

biofiltration facilities. This section also provides an expanded discussion of the reliability 

of input parameters and assumptions.  

1. MODEL OVERVIEW 

1.1.1. Overview of Changes to Model Methodology 

The overall modeling methodology has not changed substantively in comparison to the 

methodology described in Appendix B of the Landmark Village Water Quality Technical Report 

(WQTR).  However, the structure of the model used to represent the Project (i.e., the way the 

model is set up) and some model inputs have changed to represent the LID Implementation Plan. 

Primary changes to the model structure and inputs include: 

• Parcel-based BMPs were included in the model to account for volume reduction and 

treatment provided in parcel-based LID BMPs prior to draining to sub-regional 

bioinfiltration/ biofiltration facilities.  
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• The representations of sub-regional bioinfiltration facilities (previously called “Project 

Biobasins”) and the sub-regional biofiltration facility (previously called the “Project 

Extended Detention Basin”) were updated to reflect facility designs that include retention 

and biofiltration components which promote infiltration. 

• BMP performance statistics were updated to support the simulation of the types of BMPs 

in the updated BMP plan using the latest version of the International BMP Database. 

• The hydrology and hydraulic modeling approach used to develop hydrologic and 

hydraulic inputs to the Monte Carlo model (i.e., percent capture, percent volume 

reduction by storm event) was enhanced to more directly derive these estimates. 

In addition, the model was updated to reflect the revised Project description and associated 

Project land use areas. The incorporation of these changes is described in further depth in 

Sections 2 and 3.  

1.1.2. Technical Basis for Modeling Methodology 

While the modeling methodology has not changed substantively, this section clarifies the 

technical basis and provides the rationale for the continued use of this methodology to evaluate 

Project stormwater quality impacts. 

An empirical, pollutant loads model approach has been used to assess stormwater quality impacts 

associated with the proposed Project. This modeling approach was selected to meet the technical 

requirements of the water quality impact analysis based on an extensive review of available 

models and a review of the available datasets applicable to the Project.  

A variety of modeling approaches are capable of meeting the technical requirements of this 

analysis. In general, models can be grouped into three categories: 

• Stochastic (or probabilistic): this type of model utilizes observed statistical patterns to 

produce model estimates. This type of model generally relies on empirical observations, 

but does not necessarily ignore causal relationships. 

• Deterministic (or mechanistic, physically-based): this type of model attempts to perfectly 

represent physical processes and mechanisms using closed form equations derived from 

physical phenomena. It is noted that because these models attempt to describe systems 

that are inherently complex and poorly defined, most deterministic models must rely in 

part on empirical observations to represent causal relationships. 

• Hybrid: this type of model combines elements of stochastic and deterministic models to 

provide more reliable model estimates. 
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The modeling methodology used for the Project incorporates stochastic and empirical elements, 

and is therefore most accurately described as a hybrid approach. The approach uses an empirical, 

stochastic water quality estimation approach (Monte Carlo) to produce water quality and 

pollutant loading estimates. Inputs to this model are derived from empirical sources (Los 

Angeles County Land Use Monitoring Program and the ASCE International BMP Database) and 

deterministic modeling of hydrology and hydraulics (EPA SWMM4.4h). This approach makes 

use of robust land use and BMP monitoring datasets applicable to the project and incorporates 

important causal relationships in hydrologic and hydraulic response that can be reliably 

represented with deterministic methods. This approach is believed to be most appropriate to meet 

the technical requirements of the impact analysis for the Project-level analysis at the tract map 

scale.  

The literature studies summarized below generally support the use of an empirically-based 

hybrid approach for the type of analysis required for the Project: 

• Obropta et al. (2007) evaluated six deterministic models, three stochastic models, and 

three hybrid approaches. They concluded that hybrid approaches show strong potential 
for reducing stormwater quality model prediction error and uncertainty [improving the 

ability to assess] best management practice design, land use change impact assessment 
[and other applications].  

• Charbeneau and Barrett (1998) evaluated different approaches for estimating stormwater 

pollutant loads based on a comparison of model results to observed land use monitoring 

data. They found that (1) the development of accurate physically-based models remains a 
difficult and elusive goal, and current understanding of processes is not sufficient to 
accurately predict event loads, (2) a simple empirical stochastic approach is generally as 

reliable or more reliable than more complicated mechanistic approaches, (3) the use of 

land use event mean concentrations (EMCs) is appropriate for planning purposes, (4) the 

land use EMC approach is most reliable when land use EMCs are used as a stochastic 

input parameter generated from a probabilistic distribution, and (5) stormwater volume is 

the single most important variable in predicting pollutant loads.  

• The National Research Council’s (NRC) 2008 report on Urban Stormwater Management 
in the United States generally supports these findings regarding the appropriate use of 

stormwater quality and quantity models. 

Figure 1 provides an overview of the modeling methodology, with minor updates to support the 

updated BMP plan shown in bold text. 
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Figure 1: Overview of Updated Water Quality Analysis Methodology (Updates in Bold)
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2. UPDATES TO MODEL INPUT PARAMETERS 

2.1.1. Runoff Coefficients 

As described in Appendix B of the Landmark Village WQTR, the Monte Carlo model uses 

runoff coefficients (derived from SWMM simulations of average drainage area soils conditions) 

as inputs to the modeling framework.  Runoff coefficients for pervious portions of the Project 

area are based in part on the distribution of mapped soil properties in these areas. As a result of 

the change in Project development footprint, the distribution of soil properties changed slightly 

and triggered a re-analysis to develop runoff coefficients for pervious area. The updated soil 

distributions are presented in Table 1 below.  

Table 1: SWMM Runoff Block Modeled Soils Distribution by WQ Drainage Area 

 

Soil Group 

Sub-regional 

Bioinfiltration 

Facility 

Sub-regional 

Biofiltration 

Facility1 

On-site 

Treatment 

(Media Filter 

or Equivalent) Off-site Swales  Off-site Swales 

Acres 

% 

Total Acres 

% 

Total Acres 

% 

Total Acres 

% 

Total Acres 

% 

Total 

HSG A 43.3 21.3% 2.0 3.5% 0.8 10% 0 0% 0 0 

HSG B 160.5 78.7% 54.7 96.5% 7.2 90% 8.2 100% 103.6 100% 

Total 203.8 56.7 8.0 8.2 103.6 
1 Includes 2.4 acres of off-site bridge.  

 

The derivation of soil parameter assumptions for each hydrologic soil group (HSG) is 

summarized in Table 2. Suction head and initial moisture deficit (IMD) were estimated based on 

the soil texture class reported in the most Natural Resources Conservation Service (NRCS) Soil 

Survey (No. 675) with guidance on SWMM input parameter selection provided by James and 

James (2000). The saturated hydraulic conductivity (Ksat) was estimated based on evaluation of 

the ranges of undisturbed Ksat reported by the NRCS Soil Survey, the HSG reported by the 

NRCS Soil Survey with guidance on SWMM input parameter selection provided by James and 

James (2000), and the Los Angeles County Soil Type with infiltration characteristics described 

in the Los Angeles County Hydrology Manual (LA County, 2006). The preponderance of these 

soils data generally indicates that the project has relatively high infiltration capacity. Therefore, 

the assumed Ksat was based on the high end of the range of recommended SWMM inputs for A 

and B soils from James and James (2000).  
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Table 2: Green-Ampt Soil Parameters 

Hydrologic Soil 

Group 

Prevalent Soil Texture 

Class 

Suction 

Head1  

(in) 

IMD1  

(in/in) 

Pre- 

Development 

Ksat  

(in/hr) 

Post- 

Development 

Ksat  

(in/hr) 

A Loam 8 0.30 0.45 0.34 

B Loam 8 0.30 0.30 0.23 

1 Estimated based on texture class from Rawls, et al., (1983) 

Based the soil distributions summarized in Table 1 and soil parameter assumptions summarized 

in Table 2, average pervious runoff coefficients were generated for each modeled drainage area 

to each type of sub-regional bioinfiltration/biofiltration BMP. Runoff coefficients are presented 

in Table 3 below.  Runoff coefficients based on guidance from the Los Angeles County 

Hydrology Manual are also included in this table for reference (LACDPW, 2006). 

Table 3: Runoff Coefficients by Water Quality Drainage Areas 

WQ Drainage 

Area 

Impervious Runoff 

Coefficient 

Undeveloped Pervious Runoff 

Coefficient 

Developed/Disturbed Pervious 

Runoff Coefficient 

Model 

Methodology 

(used for 

WQ model) 

LA County 

Hydrology 

Manual 

(for 

comparison 

purposes) 

Model 

Methodology 

(used for WQ 

model) 

LA County 

Hydrology 

Manual (for 

comparison 

purposes) 

Model 

Methodology 

(used for WQ 

model) 

LA County 

Hydrology 

Manual (for 

comparison 

purposes) 

Sub-regional 

Bioinfiltration 

Facilities 

96.9 90 3 10 6 10 

Sub-regional 

Biofiltration 

Facility 

96.9 90 3 10 6 10 

On-site Treatment 

(Media filters or 

equivalent) 

96.9 90 3 10 6 10 

On-site Biofilter 

Swales 
96.9 90 3 10 6 10 

Off-site Biofilter 

Swales (or 

equivalent) 

96.9 90 3 10 6 10 

 

2.1.2. Revisions to Project Land Use 

Project land uses were determined from the Landmark Village Vesting Tentative Tract Map 

(VTTM #53108) and GIS analysis of this map (Psomas, April 2010) for the developed Project 

conditions, which have been revised for the Final Landmark Village EIR. In general, the 

assumptions regarding land use properties did not change, however, the revised land use plan 
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contains greater information about the types of roadways than was previously available, which 

required additional assumptions about the characteristic imperviousness and runoff quality from 

these areas, summarized below:  

• For the purpose of analysis, roads adjacent to residential land uses were considered to be 

an integral part of single family detached land uses and assume all properties of this land 

use. 

• Minor roads (private drives and access road) were grouped with major roads due to their 

proportionately small land area.  

• Major roads were modeled using imperviousness and runoff quality associated with 

roads.  

Developed conditions of the Project and associated off-site areas are summarized in Table 4.   

Existing condition land uses have not changed since the previous model.  Existing condition land 

uses can be found in Appendix B of Landmark Village WQTR.   

Table 4: Developed Conditions Project and Off-site Land Uses 

Land Use 
Development Area (acres) Impervious Fraction 

Modeled Project Site Off-Site Impacts 

Modeled    

Commercial 27.3 8.02 0.91 

Multi-Family 82.9  0.74 

Open Space 32.9  0.01 

Park 10.1  0.10 

Recreation 5.8  0.50 

Road 41.6 98.03 0.91 

School 9.7  0.82 

Single-Family1 53.9  0.42 

Water Quality Facility 10.1  1.0 

Not Modeled    

Open Space 18.2  NA 

Total 292.6 106.0  
1 Residential roads are included in the single-family land use.  The Roads land use includes major and minor roads. Minor roads 

are modeled assuming the composite imperviousness and EMC of their adjacent land use types.  
2 Off-site water tanks are modeled as a commercial land use.  
3 Off-site roads consist of 2.4 acres of off-site bridge to the south and 95.6 acres of SR-126 right of way to the north. Impervious 

fraction of SR-126 ROW based on delineation of tentative improvement plans; not land use-based fraction.  
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2.1.3. Distribution of Parcel-based LID BMPs for Multi-Family, Commercial, 

Institutional, Recreation, and Park Land Uses 

The LID BMP performance standard for the Landmark Village Project includes parcel-based 

LID BMPs in multi-family, commercial, institutional, recreation, and park land uses. There are 

three categories of parcel-based BMPs (Category 1, 2, and 3), the application of which depends 

on infiltration feasibility constraints associated with each land use parcel.  Infiltration feasibility 

was screened as follows to determine the distribution of Category 1, 2, and 3 parcel-based 

BMPs:  

•  Infiltration feasibility constraints were evaluated by Seward (2010) to determine areas 

where infiltration is likely feasible. This analysis yielded a shapefile of infiltration 

feasibility constraints which displays locations where infiltration is likely feasible 

(Category 1) and where infiltration is likely partially feasible (Category 2).  No areas on 

the Landmark project were identified where infiltration is not feasible in any level or 

would be hazardous (Category 3). Criteria associated with these distinctions are described 

in the Landmark Village LID Supplement. 

• The land use program described in the Landmark Village VTTM (Psomas, April 2010) 

was converted to a GIS shapefile and was geospatially overlain with the shapefile of 

infiltration constraints to determine the location(s) and area of each type of parcel-based 

treatment within each drainage area. 

The resulting distribution of parcel-based BMPs is shown in Table 5. 

2.1.4. Distribution of Single Family Residential Hydrologic Source Controls 

The LID BMP Implementation Plan includes hydrologic source controls (HSCs) in single family 

detached (SFD) land uses. For the purpose of modeling, it was assumed that rooftops, patios, and 

walkways would be routed to pervious areas capable of managing the runoff from at least a 0.75 

inch storm event. 

An analysis of typical development plans was conducted to determine the portion of the 

impervious area in the SFD residential land use that is made up of rooftops, patios, and 

walkways. Based on the project VTTM land use break-down, an area-weighted lot-size of 5,025 

sq-ft plus 2,250 sq-ft of residential roadway was evaluated.  Based on this analysis, it was found 

that on average approximately 26 percent of SFD land use area is anticipated to be made up of 

roofs, patios and walkways. 

2.1.5. Design of Sub-regional Bioinfiltration/Biofiltration Facilities 

The LID BMP Plan includes sub-regional water quality facilities, which are proposed to manage 

runoff from portions of the Project that are not addressed by parcel-based BMPs as well as 

bypass and treated discharge from parcel-based BMPs and SFD HSCs.  



Water Quality Modeling Methodology - LID Addendum 

18 May 2011 

Page 9 

 

The areas draining directly to sub-regional facilities and the total tributary area to sub-regional 

facilities are provided in Table 5 below. Sub-regional bioinfiltration facilities are distributed 

around the Project site and have individual drainage areas. Because all sub-regional 

bioinfiltration facilities will be designed to the same design and performance standards, all area 

draining to sub-regional bioinfiltration facilities was considered to be part of on WQ drainage 

area for the purpose of modeling.  

Table 5: Areas Draining to Parcel-based BMP Types within WQ Drainage Areas 

WQ Drainage 
Area 

Category 1 Category 2 SFD HSC1 
Directly to WQ 

Facility Total 

Area 
(Ac) 

Imp 
(%) 

Area 
(Ac) 

Imp 
(%) 

Area 
(Ac) 

Imp 
(%) 

Area 
(Ac) 

Imp 
(%) 

Area 
(Ac) 

Imp 
(%) 

Sub-regional 
Bioinfiltration 

Facilities  
36.1 77.7 50.0 73.4 28.1 50.0 89.6 41.1 203.8 56.8 

Sub-regional 
Biofiltration 

Facility  
2.8 78.0 36.3 81.9 0 0 17.6 71.3 56.7 78.4 

On-Site Treatment 
(Media Filters or 

Equivalent) 
No parcel-based BMPs 8.0 44.9 8.0 44.9 

On-site Biofilter 
Swales (or 
equivalent) 

No parcel-based BMPs 8.2 91.0 8.2 91.0 

Off-site Biofilter 
Swales (or 
equivalent) 

No parcel-based BMPs 103.6 91 103.6 91.0 

1 - Includes single-family roofs, patios and sidewalks, draining to a pervious area with an equivalent square-footage.  

2.1.6. Updated BMP Performance Parameters 

As in the previous modeling methodology, the performance of project BMPs is estimated as a 

function of three factors: (1) the fraction of stormwater runoff receiving treatment (often referred 

to as percent of runoff captured, or simply percent capture); (2) the pollutant removal achieved in 

the BMP by virtue of infiltration and/or evapotranspiration (generically referred to as volume 

reduction); and (3) the pollutant removal achieved in the BMP by virtue of improved water 

quality. The performance parameters associated with these factors have been updated to reflect 

the LID BMP Plan as described in the sections below. 

2.1.7. BMP Capture Efficiency and Volume Reduction 

The Monte Carlo model utilizes event-by-event estimates of BMP capture efficiencies and 

volume reduction to describe the hydrologic and hydraulic performance of BMPs.  These inputs 

were developed using SWMM simulations. While this approach has not fundamentally changed, 

slight changes were required to accommodate the LID BMP Plan including (a) the simulation of 

parcel-based BMPs that are “nested” within the drainage area of sub-regional facilities, (b) the 
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simulation of SFD HSCs that provide volume reduction from SFD land uses, and (c) the 

simulation of sub-regional bioinfiltration/ biofiltration facilities that combine infiltration and 

biofiltration elements in different proportions depending on infiltration feasibility in the location 

of the facility. The approaches for developing capture efficiency and volume reduction inputs for 

the Monte Carlo model for each of these BMP types are described in the sections below.  These 

approaches make use of the SWMM Runoff block (hydrologic simulation module) and the 

SWMM Storage/Treatment block (hydraulic simulation module), both operated in continuous 

simulation mode for a period of 40 years.  

2.1.7.1. Parcel-based BMPs 

Estimates of capture efficiency and volume reductions achieved by parcel-based BMPs were 

developed based on hydraulic representations of parcel-based BMPs in EPA SWMM4.4h 

(Storage/Treatment block), with spatially-averaged tributary catchments (Runoff block). A 

hypothetical spatially-averaged catchment representation was used because exact drainage areas 

and imperviousness for each parcel-based BMP are not available at this level of analysis (i.e., 

Tier 2, the tract map project scale). The hypothetical spatially-averaged catchment was assigned 

an area of one acre and an impervious fraction representative of the composite imperviousness of 

Project areas draining to parcel-based BMPs. This catchment was simulated in the SWMM 

Runoff block to produce a characteristic runoff hydrograph, which was routed through each type 

of parcel-based BMPs using the SWMM Storage/Treatment block. The reliability of the 

spatially-averaged catchment approach is discussed in Section 3.2.  

The hydraulic representation of each type of parcel-based BMP was developed in the SWMM 

Storage/Treatment block based on a standard BMP profile formulated to result in the maximum 

feasible infiltration of the 0.75 inch design storm for each infiltration constraint condition. The 

standard profiles are primarily dependent on the design infiltration rate of underlying soil for 

each of the constraints categories. Based on an assessment of likely infiltration rates and 

allowable infiltration volumes (Seward, 2010), the design infiltration rates were selected as 

follows.   

• Category 1 areas are located in areas identified as having a natural, undisturbed 

infiltration rate of greater than 0.5 inches per hour and the potential to use direct 

infiltration or dry wells to infiltration. Direct infiltration was assumed to be feasible in 

areas with depth of fill less than 10 feet. Dry wells were assumed to be feasible in areas 

where the depth from the bottom of fill to seasonally-high groundwater is greater 10 feet.  

The design infiltration rate for this category of parcel-based BMP was selected by 

applying a reduction factor of 25 percent to the low end of estimated infiltration rate. The 

result is a design infiltration rate of 0.375 inches per hour. 

• Category 2 areas are generally located in areas with natural, undisturbed infiltration rate 

of less than 0.5 inches per hour (Seward, 2010) and/or where depth of fill or separation 

from the bottom of fill to groundwater would not permit full infiltration of the design 
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storm volume. The design infiltration rate for this category of parcel-based BMP was 

selected by applying a reduction factor of 50 percent to the low end of estimated 

infiltration rate. The result is a design infiltration rate of 0.25 inches per hour.  This 

assumption considers physical limitations of infiltration into compacted and low 

permeability soils as well as hazards associated with introduction of excess water into fill 

structures. 

Based on these design infiltration rates and the design goals for parcel-based BMPs described 

above, the geometric inputs to the SWMM hydraulic representations of parcel-based BMP are 

described in the Table 6 below. 

Table 6: SWMM Hydraulic Representation of Parcel-based BMPs 

Parameter Units 

Parcel-based BMP Categories 

Category 1 Category 2 

Surface Ponding Depth below Overflow ft 1.0 0.5 

Media Depth ft 1.5 1.5 

Design Ksat of Amended Media in/hr 2.0 2.0 

Design Ksat of Underlying Soil in/hr 0.375 0.25 

Thickness of Gravel Layer ft 0 1.5 

Height of Underdrain Invert Elevation 
above Bottom of BMP 

ft None 1.5 

Depth of Retention Storage1 inches 18.3 9.0 

BMP Footprint as Fraction of Impervious 
Area 

ac/ac 3.1% 2.9% 

Average Annual Capture Efficiency 
(Percent Capture) 

- 53% 80% 

Average Annual Volume Reduction of 
Captured Water (Percent Volume 
Reduction) 

- 100% 41% 

Average Annual Reduction in Runoff 
Volume 

- 53% 33% 

1 Retention storage depth is determined based on the equivalent depths of volume retained in ponding, media, and gravel (i.e. the 

full storage volume of Category 1 and, for Category 2, volume below underdrain), as well as additional retention storage in 

media.   

The storm-by-storm capture efficiency and volume reduction estimated from the parcel-based 

BMP simulations was extracted from SWMM model output and used to represent the hydraulic 

performance of these BMPs in the Monte Carlo model. 

2.1.7.2. SFD Hydrologic Source Controls 

The effect of HSCs was simulated by routing runoff from impervious areas to pervious areas 

within the SWMM Runoff block (hydrologic simulation module) and tabulating the combined 

runoff coefficient from this area for each storm event. For the purpose of analysis, it was 

assumed that impervious areas would be routed over an equal amount of pervious area with 
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properties modified to represent amended soils in the areas receiving runoff. Table 7 provides the 

model parameters that were used to represent SFD HSCs. 

Table 7: SWMM Model Representation of Hydrologic Source Controls 

Parameter Units Assumption Basis of Assumption 

Impervious to Pervious Ratio ft 1:1 
Based on typical available landscape 
area per tributary area, or equivalent 

HSC 

Slope of Pervious Area ft/ft 0.05 See Appendix B 

Depression Storage of Pervious Area inches 0.5 

Based on soil amendments to 4 inch 
depth improving soil moisture storage 

capacity by 0.125 inches per inch; 
actual design of HSCs may vary  

Manning’s Surface Roughness of 
Pervious Area 

- 0.25 See Appendix B (tables) 

Ksat of Pervious Area in/hr 

Based on 
drainage area 

average 
developed Ksat 

See Appendix B (tables) 

Saturated Hydraulic Conductivity of 
Pervious Area (Ksat) 

in/hr 
Varies based on 

soil type 
See Table 2 

Suction Head of Pervious Area inches 8.0 See Table 2 

Initial Moisture Deficit of Pervious Area in/in 0.3 See Table 2 

Runoff coefficient of impervious plus 
pervious area 

- 13.3 
Modeled in SWMM. Takes into 

account infiltration of runoff from 
impervious area in pervious area.  

 

The effect of HSCs was accounted in the Monte Carlo model by modifying the runoff coefficient 

of the areas being disconnected and receiving disconnection. The runoff coefficient of this area 

was tabulated from SWMM output for each storm event. 

2.1.7.3. Sub-regional Bioinfiltration/Biofiltration Facilities 

The hydraulic performance of each sub-regional bioinfiltration/biofiltration facility is dependent 

on characteristics of the tributary drainage area (including the amount of parcel-based BMPs and 

HSCs provided in the tributary drainage area), the volume of the facility, the underlying design 

infiltration rate, and the outlet control configuration. Therefore, to evaluate the capture efficiency 

and volume reduction performance of sub-regional facilities, drainage area hydrologic 

representations and facility hydraulic representations were developed for each facility. 

Drainage Area Representation for Sub-regional Facilities 
The drainage area representation used to evaluate sub-regional facilities was developed using the 

same approach described in Landmark Village WQTR Appendix B, with the exception that the 

effects of “nested” parcel-based BMPs and SFD HSCs were approximated by embedding 
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hydrologic elements in the drainage area representation to represent these BMPs (i.e., hydrologic 

BMP representations).  

To approximately account for the effects of parcel-based BMPs in each sub-regional facility 

drainage area, “hydrologic representations” of parcel-based BMPs were used. These 

representations do not account for detailed hydraulic routing, but generally account for the effect 

of parcel-based BMPs on the overall volumetric response from the drainage area. These 

representations included increasing the depression storage of selected pervious and impervious 

areas, and routing impervious area runoff to these “sump” areas based on the distribution of 

Category 1 and 2 LID BMPs in each WQ drainage area described in Table 5.  

To ensure that this representation provides a reasonably accurate approximation of the effects of 

parcel-based BMPs, the volume reductions resulting from this hydrologic representation were 

compared to the volume reductions resulting from the more detailed hydraulic representations 

described in Section 2.1.7.1.  The pervious or impervious depression storage values used in the 

hydrologic representations were adjusted such that the average annual volume reductions due to 

depression storage losses (i.e., hydrologic representations of parcel-based BMPs) were 

equivalent to the average annual volume reductions achieved in the hydraulic representations of 

parcel-based BMP. The adjusted impervious or pervious depression storage depths used for the 

drainage area hydrologic representations of parcel-based BMP are reported in Table 8 below. 

The reliability of this approach is discussed in Section 3.2. 

Table 8: SWMM Hydrologic Model Representation of Parcel-based BMPs 

SWMM Runoff Parameters Units 
Parcel-based LID BMP Type 

Category 1  Category 2 

Depression storage, pervious inches 21 10 

Depression storage, impervious   inches NA NA 

Imperviousness % 0 0 

Infiltration Rate in/hr 0.375 0.15 

Average Annual Reduction in Runoff Volume from Hydrologic 

Representation 
- 53% 33% 

Average Annual Reduction in Runoff Volume from Hydraulic 

Representation (See Table 6) 
- 53% 33% 

 

The selected footprint areas of the parcel-based BMPs for these hydrologic representations were 

determined by scaling the footprint areas generated from the hydraulic parcel-based BMP 

representations based on the impervious fraction of the drainage area. 

To represent the hydrologic effects of SFD HSCs in the sub-regional facility drainage area 

representation, the portions of the drainage area attributed to SFD rooftops, patios, and walkways 
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was routed over pervious landscape areas in a one-to-one ratio. Parameters used to represent this 

disconnection scenario are reported in Table 7.  

Hydraulic Representation of Sub-regional facilities  
Sub-regional bioinfiltration/biofiltration facilities were represented in the SWMM 

Storage/Treatment block based on the proposed designs of these facilities. 

Designs were developed by first estimating the infiltration rate of soils underlying the proposed 

facility location and identifying any other constraints on infiltration (Table 9). 

Table 9: Sub-regional Facility Design Infiltration Rates 

Facility Type 

Assumed Design 

Infiltration Rate, 

inches per hour 

Basis for Assumption 

Sub-regional 

Bioinfiltration 

Facilities 

0.25 
Seward screening shows areas have infiltration rates greater than 

0.5 in/hr. Factor of safety of 2 applied. 

Sub-regional 

Biofiltration Facility 
0.25 

Seward screening shows areas have infiltration rates greater than 

0.5 in/hr. Factor of safety of 2 applied. 

On-site Treatment 

(Media filter of 

equivalent) 

No infiltration 

assumed 

Are may be treated by a variety of proprietary systems that do not 

promote infiltration. 

On-site and Off-site 

Biofilter Swales 

NA - Infiltration not 

modeled explicitly 

Because designs of biofilter swales have not been developed for all 

areas, estimates of volume reductions expected in swales were 

derived from analysis of the International BMP Database. 

 

A standard profile for each sub-regional facility was then developed based on the portion of the 

facility volume that can be dedicated to infiltration and the portion of the facility volume that is 

treated and released. This is a function of the design infiltration rate of soil under the facility. 

Finally, the geometry of the basins was determined via iterative model runs to meet the following 

criteria: 

• Surface storage draws down in less than or equal to 48 hours (subsurface storage in the 

pore spaces of gravel and suction storage in media pores may persist for longer than 48 

hours as this storage does not pose a risk related to vector control or habitat creation). 

• The facility captures and retains or treats runoff volumes such that less than 20 percent of 

the baseline drainage area runoff volume “bypasses” the facility (i.e., is routed around the 

facility or flows through the facility without significant treatment). The baseline drainage 

area runoff volume is defined as the volume that would occur without parcel-based BMPs 

or SFD HSCs. Limiting the sub-regional facility bypass to 20 percent of the baseline 

volume ensures that the Project performance standard of 80 percent capture is achieved 
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on a drainage area basis, including the volume reduction effect of BMPs that are nested in 

the drainage area plus the volume reduction and treatment provided in the downstream 

sub-regional facility. 

After an iterative solution was found that meets these criteria, the capture efficiency and volume 

reduction were tabulated for each storm event by post-processing SWMM model output. The 

estimated capture efficiency and volume reduction on a storm-by-storm basis were used to 

describe hydraulic performance of sub-regional facilities in the Monte Carlo model.  

Sub-regional infiltration/ biofiltration facility type and geometries are listed in Table 10.   

Table 10: Sub-regional Bioinfiltration/Biofiltration Facility Geometry 

Parameter Units Sub-regional Bioinfiltration 
Facilities 

Sub-regional Biofiltration 
Facility 

Facility Type -- 
Shallow vegetated basins with 

vegetated media filtration and gravel 
sump below underdrain 

Basin-type BMP with extended 
detention, biofiltration, and 

incidental infiltration 

Facility Volume  ac-ft Varies by facility 4.3 

Surface Ponding Depth below 
Overflow 

ft 1.5 6 

Surface Drawdown Time hours 9 48 

Assumed Design Saturated 
Hydraulic Conductivity (Ksat) 
of Underlying Soil  

in/hr 0.25 0.25 

Assumed Biofiltration Media 
Thickness 

ft 2 or greater 1.5 or greater 

Water Equivalent Retention 
Depth below Underdrain  

ft 0.5 None 

Subsurface Drawdown Time hours 24 NA 

 

Table 12 reports long-term hydrologic performance of sub-regional facilities (capture efficiency 

and volume reduction) as well as the overall drainage area capture and volume reduction 

inclusive of volume reductions achieved in nested parcel-based BMPs, hydrologic source 

controls, and sub-regional facilities. 
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Table 11: Sub-regional Facility Hydraulic Performance and Drainage Area Total 

Performance 

WQ Drainage 
Area 

Total 
Tributary 

Area 
Composite 

% Imp  

Sub-
Regional 
Facility 
Capture 

Efficiency 
of Runoff 
Volume 

Sub-
Regional 
Facility 
Volume 

Reduction 
of 

Captured 
Water 

Parcel-
based 

Volume 
Reduction 
Upstream 

of Sub-
regional 
Facility 

Drainage 
Area Total 

Capture 
Efficiency 

Drainage 
Area Total 

Volume 
Reduction 

Sub-regional 
Bioinfiltration 
Facilities 

203.8 57% 71% 33% 32% 80% 48% 

Sub-regional 
Biofiltration 
Facility1 

56.7 78% 74% 16% 24% 80% 34% 

On-site Treatment 
(Media filter or 
equivalent) 

8.0 45% 80% 0% 0% 80% 0% 

Biofilter Swales 
(on-site) 

8.2 91% 80% 20% 0% 80% 20% 

Biofilter Swales 
(off-site) 

103.6 91% 80% 20% 0% 80% 20% 

1 Includes 2.4 acres of off-site roadway (bridge) that drains to this BMP. 

2.1.8. BMP Pollutant Removal 

The Monte Carlo model characterizes BMP pollutant removal as a function of BMP effluent 

quality (statistical distributions and irreducible concentration) derived from analysis of the 

International BMP Database (www.bmpdatabase.org). To support the updated BMP plan, the 

latest version of the BMP Database (obtained 1/13/2011) was queried and analyzed to produce 

effluent quality distributions characteristic of the types of BMPs included in the updated BMP 

plan. Project BMP types were matched to the most representative category of BMP in the BMP 

Database for the purpose of modeling (Table 12). 
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Table 12: BMP Effluent Quality Performance Parameters 

BMP Type Facility Type 

BMP has 
Treated 

Effluent? 
BMP Database Category 

for Effluent Quality  

Sub-regional Bioinfiltration Facilities 
Infiltration and 

Biofiltration 
Y Media Filter 

Sub-regional Biofiltration Facility 

Extended detention, 

biofiltration and 

incidental infiltration  
Y 

Media filter plus detention 
basin treatment train 

Media Filters or equivalent 

Flow-based BMPs 

incorporating media 

filtration or equivalent 

treatment mechanisms 

Y Media Filter 

Biofilter Swales (on- and off-site) Biofilter Swales Y Biofilter 

Parcel-based Category 1 LID BMPs Infiltration N NA 

Parcel-based Category 2 LID BMPs 
Infiltration and 

Biofiltration 
Y Media Filter 

SFD HSC Infiltration and ET N NA 

NA – BMP does not have treated effluent. 

Table 13 summarizes the number of data points (individual storm events) and percent non-

detects for the pollutants and BMP types of interest for which sufficient data were available. 

Table 14 summarizes the log-normal statistics that were used in the water quality model, and 

Table 15 summarizes arithmetic descriptive statistics for those data sets. Table 16 summarizes 

the irreducible effluent concentration estimates used by for water quality modeling of the 

proposed condition. A full description of the statistical analysis methods and assumptions used to 

generate BMP descriptive statistics is contained in Appendix B of the Landmark Village WQTR 

Appendix B (February 2008). Note that because of a paucity of data in the BMP Database for 

some pollutants, no treatment was assumed for nitrite (NO2), total aluminum, and chloride, so 

these constituents are not included on the following summary charts even though they were 

included in the model. Load reductions are still possible for these pollutants via volume 

reduction provided in BMPs. 
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Table 13: Summary of Number of Data Points and Percent Non‐Detects for BMP Effluent Concentration Data from the 

International BMP Database 

BMP TSS TP NH3 NO3 TKN Diss Cu Tot Pb Diss Zn 

Media Filter  
Count 294 292 135 99 263 186 254 185 

% ND 9% 8% 39% 3% 3% 7% 30% 21% 

Detention Basin 
Count 509 258 85 93 178 173 197 174 

% ND 0% 3% 7% 12% 4% 32% 46% 9% 

Biofilter (Swale) 
Count 461 547 361 312 499 255 455 255 

% ND 2% 2% 15% 0% 0% 3% 35% 10% 

 

Table 14: International BMP Database Lognormal Statistics of BMP Effluent Concentrations 

BMP TSS TP NH3 NO3 TKN Diss Cu Tot Pb Diss Zn 

Media Filter  
Mean 2.54 -2.30 -2.59 -1.10 -0.24 1.46 0.89 3.07 

St. Dev 1.24 1.06 1.27 1.15 1.01 1.15 1.26 1.12 

Detention Basin 
Mean 2.56 -1.75 -2.25 -2.09 -0.08 1.36 1.88 2.81 

St. Dev 1.25 1.23 0.92 1.66 1.39 0.95 1.19 1.03 

Media Filters plus Detention 

Basin Treatment Train1 

Mean 2.54 -2.30 -2.59 -2.09 -0.24 1.46 0.89 3.07 

St. Dev 1.24 1.06 1.27 1.66 1.01 1.15 1.26 1.12 

Biofilter (Swale)  
Mean 2.66 -1.78 -2.44 -1.68 -0.30 1.81 0.91 2.76 

St. Dev 1.06 1.17 1.37 1.01 0.94 0.69 1.36 1.05 

1- MF/DB treatment train is based on lower of observed effluent quality between these two BMP categories.  Treatment train effluent 

quality based on MF for all constituents except nitrate-nitrogen, which is based on DB.  
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Table 15: International BMP Database Arithmetic Estimates of BMP Effluent Concentrations 

BMP 
TSS TP NH3 NO3 TKN Diss Cu Tot Pb Diss Zn 

units mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

Media Filter  
Mean 27.54 0.18 0.17 0.65 1.32 8.28 5.42 40.25 

St. Dev 52.86 0.26 0.34 1.08 1.77 13.65 10.75 63.56 

Detention Basin  
Mean 28.29 0.37 0.16 0.49 2.43 6.10 13.30 28.12 

St. Dev 54.70 0.69 0.19 1.90 5.95 7.41 23.40 38.68 

Media Filters plus Detention 

Basin Treatment Train1 

Mean 27.54 0.18 0.17 0.49 1.32 8.28 5.42 40.25 

St. Dev 52.86 0.26 0.34 1.90 1.77 13.65 10.75 63.56 

Biofilter (Swale) 
Mean 25.24 0.34 0.22 0.31 1.16 7.81 6.26 27.44 

St. Dev 36.53 0.58 0.52 0.41 1.39 6.14 14.39 38.72 

1- MF/DB treatment train is based on lower of observed effluent quality between these two BMP categories.  Treatment train effluent 

quality based on MF for all constituents except nitrate-nitrogen, which is based on DB.  

 

Table 16: International BMP Database Arithmetic Irreducible Effluent Concentration Estimates 

BMP 
TSS TP NH3 NO3 TKN Diss Cu Tot Pb Diss Zn 

mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 
Media Filter  1.49 0.03 0.01 0.01 0.24 0.99 0.20 1.35 

Detention Basin 2.99 0.09 0.34 0.02 3.78 15.16 0.27 78.83 

Media Filters plus Detention 

Basin Treatment Train1 
1.49 0.03 0.01 0.02 0.24 0.99 0.20 1.35 

Biofilter (Swale) 2.02 0.07 0.01 0.66 0.19 2.03 0.32 4.95 

1- MF/DB treatment train is based on lower of observed effluent quality between these two BMP categories.  Treatment train effluent 

quality based on MF for all constituents except nitrate-nitrogen, which is based on DB.  
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3. MONTE CARLO MODEL 

3.1.1. Updates to Model Methodology 

The Monte Carlo model framework used to simulated the LID BMP Implementation Plan is 

identical to that described in Appendix B of the Landmark Village WQTR, however, the model 

structure (i.e., the way the model is set up) has been modified somewhat to account for the 

volume and pollutant load reductions achieved through “nested” parcel-based BMPs and SFD 

HSCs upstream of sub-regional facilities. Accounting for these nested BMP requires another 

“loop” of pollutant load generation, removal and routing algorithms to be implemented in the 

model within each sub-regional facility drainage area for each simulated event. An overview of 

the revised model structure to account for “nested” BMPs is illustrated in Figure 2. 
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Figure 2: Monte Carlo Model Schematic with Nested LID BMPs and Hydrologic Source Controls (Generalized Schematic) 

C = Pollutant concentration

L= Pollutant load
P = Storm depth
Rv = Volumetric runoff coefficient
Ceff = Effluent concentration from BMP
CAP% = Percent capture of runoff by BMP
VR% = Percent volume reduction of captured water

(from infiltration and evapotranspiration)

Regional Facility Drainage Area

Areas not Treated 
On-Parcel 

(Remaining Area)

VSFD HSC = RvSFD HSC x P x ASFD HSC

LSFD HSC = VSFD HSC x C SFD

VRemaining= Σland uses, R[Rv x P x Aland use]

LRemaining= Σland uses, R[Vland usex C land use]

Single-Family 
Hydrologic Source 

Controls (SFD HSC)
Vcat 1 = Σland uses, 1[Rv x P x Aland use]

Lcat 1 = Σland uses, 1[Vland usex Cland use]

Ccat 1 = Lcat 1/Vcat 1

Vcat 2 = Σland uses, 2[Rv x P x Aland use]

Lcat 2 = Σland uses, 2[V land use x C land use]

Ccat 2 = Lcat 2/Vcat 2

Vcat 3 = Σland uses, 3[Rv x P x Aland use]

Lcat 3= Σland uses, 3[V land use x C land use]

Ccat 3 = Lcat 3/Vcat 3

Category 1 Parcel-based 
BMPs

Category 2 Parcel-based 
BMPs

Category 3 Parcel-based 
BMPs

Retained Volume, parcel = Σcat [(%Capcat i x %VRcat i) x Vcat i]

% Capcat 1

% VRcat 1

% Capcat 2

% VRcat 2

% Capcat 3

% VRcat 3

Bypassed Runoff

Vparcel bypass = Σcat[(1- %Capcat i ) x Vcat i]

Lparcel bypass =Σcat[(1- %Capcat i ) x Vcat i x Ccat i ]

Cparcel bypass = Lparcel bypass /Vparcel bypass 

Treated Runoff

Vparcel treat = Σcat[%Capcat I x (1- %VRcat i) x Vcat i]

Lparcel treat =Σcat[%Capcat i x (1- %VRcat i) x Vcat i x Ceff cat i ]

Cparcel treat = Lparcel treat /Vparcel treat 

Parcel Discharge

Vparcel = Vparcel bypass + Vparcel treat 

Lparcel = Lparcel bypass + Lparcel treat 

Cparcel = Lparcel /Vparcel

Watershed Runoff

Vwatershed = Vparcel + VSFD HSC + Vremaining

Lwatershed = Lparcel + LSFD HSC + Lremaining

Cwatershed= Lwatershed / Vwatershed

Retained Volume, facility= (%CapFacility x %VRFacility) x Vwatershed

Bypassed Runoff

Vfacility bypass = (1- %Capfacility) x Vwatershed

Cfacility bypass = Cwatershed

Lfacility bypass = (1- %Capcat i ) x Vwatershed x Cwatershed

Treated Runoff

Vfacility treat = %Capfacility x (1- %VRfacility) x Vwatershed

Cfacility treat = Ceff

Lfacility treat = %Capfacility x (1- %VRfacility) x Vwatershed x Ceff]

Project Discharge

Vproject= Σfacility (Vfacility bypass + Lfacility treat)

Lproject = Σfacility (Lfacility bypass + Lfacility treat)

Cproject = Lproject / Vproject
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3.2.Model Parameter Reliability and Assumptions  

This section discusses the reliability of new or revised model parameters and assumptions 

necessary to support the LID BMP Plan. 

Drainage Area Runoff Coefficients and Hydrologic Parameter Sensitivity 
The estimation of runoff coefficients is highly dependent on soil properties (i.e., infiltration 

potential) and less dependent on parameters such as evapotranspiration (ET) rates, slopes, and 

surface roughness.  Soil properties are estimated as accurately as possible from available soils 

data, incorporating the latest soil survey conducted by the USDA NRCS as well as locally-

developed infiltration relationships provided in the Los Angeles County Hydrology Manual 

(LACDPW, 2006). The resultant estimates of runoff coefficients that may somewhat 

overestimate or underestimate stormwater runoff.  

Table 17 provides a comparison of assumed project runoff coefficients (developed from SWMM 

modeling) to applicable references.  

Table 17: Comparison of project runoff coefficients to applicable references 

Drainage Area 

Imperviousness 

Project Runoff 

Coefficient 

Assumptions 
(varies by drainage 

area; range 

provided) 

LA County 

Hydrology 

Manual  

(Minimum Cu = 

0.1) 

Ventura 

County 
Manual, Silty 

Clay Soils (Soil 

Types 2 or 3) 

ASCE/WEF 

Manual of 

Practice 23/87 

(3rd order 

polynomial) 

Reference Table 3 LACDPW, 2006 
Ventura County, 

2010 
ASCE/WEF, 1998 

90% impervious, 

developed 
0.88 0.82 0.87 0.73 

60% impervious, 

developed 
0.6 - 0.62 0.58 0.61 0.41 

30% impervious, 

developed 
0.33 - 0.36 0.34 0.36 0.23 

1% impervious, 

undeveloped 
0.03 - 0.07 0.11 0.11 0.05 

 

Based on the comparison provided in Table 17, the assumed developed condition runoff 

coefficients are reasonably consistent with applicable references, although generally somewhat 

high. Assumed undeveloped condition runoff coefficients are generally lower than applicable 

references. The combined effect of these trends results in a somewhat higher estimate of impacts 

associated with the Project and somewhat higher estimate of absolute runoff volumes and 

associated pollutant loads in the proposed condition. As such, the assumed runoff coefficients are 

believed to be somewhat conservatively selected and reliable for the purpose of impact analysis.  
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Parcel-based BMP Infiltration Feasibility Screening  
The types of parcel-based BMPs applied to commercial, multi-family, institutional, recreation 

and park land uses was determined based on infiltration feasibility constraints, as described in 

Section 2.1.3. The criteria used to categorize parcel-based treatment based on infiltration 

constraints are in agreement with the infiltration constraints listed in the Ventura Technical 
Guidance Manual  (Ventura County, 2010), the LA County LID Ordinance and Manual 
(LACDPW, 2009), and the LID BMP Design, Investigation and Reporting Requirements 
Administrative Manual (LACDPW, 2011). Constraints were mapped as accurately as possible at 

the Tier 2 level of analysis. More detailed site investigation performed at later project phases 

may result in somewhat different distributions of parcel-based BMPs.  

Parcel-based BMP Infiltration Rates 
Infiltration rates beneath parcel-based BMP were assumed based on input from project 

geotechnical consultant (Seward, 2011) based on review of geologic information and proposed 

sources of fill material. While it is expected that infiltration rates may vary across the Project, the 

assumed values are believed to be representative of anticipated average conditions. Detailed 

designs will be supported by site-specific infiltration testing and will generally be based on the 

same design goals used to develop the parcel-based BMP designs simulated in this analysis.  

Parcel-based BMP Model Representations 
For the purpose of estimating the characteristic hydraulic performance (capture efficiencies and 

volume reductions) of parcel-based BMPs, detailed hydraulic representations were simulated to 

manage runoff from hypothetical spatially-averaged catchments. The spatially-averaged 

hypothetical approach provides representative and reliable estimates of hydraulic performance 

for two key reasons. First, the sizes of parcel-based BMPs scale linearly with tributary 

impervious area, there it is expected that the nearly identical capture efficiency and volume 

reduction (as a percent of total runoff volume) would be expected for catchments with a wide 

range of tributary area impervious fraction. Second, parcel-based BMP designs include 

significant “equalization storage” above their treatment layer, therefore the effect of catchment 

size (i.e., time of concentration) is not believed to be sensitive in the estimation of hydraulic 

performance. Therefore the use of a hypothetical, spatially-averaged catchment is appropriate to 

generate these inputs.  

In order to size parcel-based BMPs for the purpose of analysis, BMP geometries were assumed 

based on the assumed underlying infiltration rate and the Project design goals for parcel-based 

BMPs. While the geometry assumed for this analysis is specific to a certain BMP design, the 

resulting performance parameters derived from this representation are reasonably representative 

of the hydraulic performance of a wide range of parcel-based BMPs provided that the Project 

design goals for parcel-based BMPs remain the same.  
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Drainage Area Routing and Nested BMP Representations 
Each sub-regional facility drainage area includes areas treated by parcel-based BMPs and/or SFD 

HSCs.  Because the exact location and detailed designs of these parcel-based BMPs and HSCs 

are not known at the Tier 2 level of analysis, it would be inappropriate to simulate detailed 

drainage area hydraulic routing to account for these nested BMPs. However, it would also be 

inappropriate to ignore the role of nested BMPs in the hydraulic performance of downstream 

region infiltration/ biofiltration facilities. The approach described in Section 2.1.7.3 balances 

these considerations to provide a reliable estimate of the hydraulic performance of sub-regional 

facilities that is consistent with the Project performance standards.  

Sub-regional Facility Infiltration Rates and Model Representations 
Infiltration rates in the locations of proposed sub-regional bioinfiltration/biofiltration facilities 

were estimated based on geologic information, soils data, and limited infiltration testing results 

available at the time of analysis. To account for uncertainty in these estimates, substantial factors 

of safety were applied. As such, it is believed that infiltration rates are somewhat conservatively 

selected for the purpose of this analysis and it is anticipated that higher design infiltration rates 

may be supported through site-specific analysis conducted at the time of the final hydrology 

report. Should detailed testing show infiltration rates are lower than assumed, additional design 

features such as dry wells and/or selectively graded fill material could be used to achieve at least 

the assumed design infiltration rate. 

BMP Effluent Statistics 
BMP effluent concentrations are based on studies contained in the most recent version of the 

International BMP Database.  These studies are screened to remove data for undersized (i.e., 

inadequate design criteria) BMPs that are likely to have pollutant removal performance 

substantially less than the BMPs to be constructed for the Project.  This screening is believed to 

improve the accuracy of BMP performance estimates; however, it is only intended to remove 

BMPs that are clearly unrepresentative in terms of sizing.  The screening process is intended to 

include BMPs with adequate performance that may not be as well designed or maintained as the 

structural BMPs for the Project. It is anticipated that the BMPs for the Project will perform as 

well, if not better than, the projected performance based on the ASCE International BMP 

Database. 

Assumption of No Correlation between Model Parameters 
The water quality model randomly selects stormwater pollutant concentrations independent of 

the storm depth or antecedent dry period for each storm event modeled.  The validity of the 

assumption of independence between variables is supported in Appendix B of the Landmark 

Village WQTR Appendix B. In general, no consistent level of correlation has been demonstrated 

between stormwater EMCs and rainfall depth or the antecedent dry period.   
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The assumption of independence of model parameters is believed to result in representative or 

somewhat conservative estimates post-developed runoff quality and loading, as well as 

somewhat conservative estimates of Project impacts.  First, the empirical distribution of runoff 

EMCs implicitly includes events with a wide range of antecedent dry periods and event sizes. 

Therefore, the effects of antecedent dry period and storm depth are implicitly reflected in model 

estimates. Second, where weak correlations have been observed, concentrations tend to decrease 

with increasing storm depth. Because bypass from BMPs tends to occur more frequently in 

larger events and at the end of events, the assumption of no dependence would generally result in 

higher bypass concentrations, on average, than would be expected if these negative correlations 

were included. On these bases, random selection of stormwater pollutant concentrations, 

independent of storm depth and antecedent dry period, is believed to be the most reliable option 

for the modeling methodology at this level of analysis. 
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Memorandum 

Date: 09 August 2010 

To: Fred MacMurdo, Newhall Land 

Copy to: Mark Subbotin and Alex Herrell, Newhall Land 

From: Lisa Austin, Aaron Poresky, and Will Lewis, Geosyntec Consultants 

Subject: Landmark Village - Evaluation of Equivalency with Los Angeles County Low 
Impact Development Standards  

 

The purpose of this memorandum is to evaluate the performance of the approved stormwater 
BMP plan (BMP plan) for the Landmark Village Project (Project) (Vesting Tentative Tract Map 
53108) in comparison to the requirements of the Los Angeles County LID Standards Manual 
(LID Standards Manual) (Los Angeles County, 2009), and to identify potential modifications to 
the BMP plan, if necessary, to achieve performance equivalent to the LID Standards Manual. 

APPROVED BMP CONTROL PLAN 

The stormwater treatment control BMPs planned for the Landmark Village Project are shown on 
Landmark Village Tentative Tract Map 53108 Drainage Concept (Psomas, 4/8/10).  Treatment 
control BMPs consist of one extended detention (ED) basin, eleven bioretention areas, one 
vegetated swale, and two modular wetland units. The ED basin, identified as BMP-8, will 
provide treatment for 57 acres (21%) of the Project development area; the 11 bioretention areas 
will provide treatment for 204 acres (75%) of the Project development area; the vegetated swale 
will provide treatment for 3.5 acres (~1.5%) of the Project development area; and two modular 
wetlands will provide treatment for 2.6 acres (~1%) of the Project Development area.  

These BMPs are designed per the requirements of the Newhall Ranch Sub-Regional Stormwater 
Mitigation Plan (NRSSMP) (Geosyntec, 2008).  The applicable sizing criterion for the Project’s 
ED basin and bioretention areas is the capture and treatment of 80 percent of the average annual 
runoff volume, with a drawdown time of 48 hours for the ED basin. This sizing criterion utilizes 
historical rainfall data with continuous simulation modeling and is consistent with volume-based 
sizing criterion #2 from the SUSMP Manual.  The applicable sizing criterion for the Project’s 
vegetated swale and modular wetlands uses a rainfall intensity based on SUSMP Appendix A, 
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with a minimum of 0.3 inches per hour, which meets or exceeds flow-based sizing criterion #1 
from the SUSMP Manual.  

LID EQUIVALENCY 

Los Angeles County’s LID Standards Manual (Los Angeles County, 2009) outlines stormwater 
runoff quantity and quality control development principles, technologies, and design standards 
for achieving the LID Standards of the Los Angeles County LID Ordinance (Los Angeles 
County, 2008).  An analysis was performed to determine whether the LID and treatment control 
BMPs included in the Project would provide equivalent or greater volume reductions on an 
average annual basis to that which would be achieved by BMPs designed per the specific 
requirements of the LID Standards Manual. A detailed description of the analysis methodology 
for evaluating equivalency to the LID Standards Manual is provided in Attachment A.  

To determine whether LID equivalency would be achieved, a two tiered analysis was conducted. 
The first tier of the analysis divided the Project area into three categories: (1) open space areas 
(which inherently have no mitigation requirements under the LID Standards Manual), (2) areas 
where infiltration is potentially feasible, and (3) areas were infiltration is likely infeasible based 
on infiltration feasibility criteria specified by the LID Standards Manual. Infiltration infeasibility 
screening was conducted by Seward Engineering Geology, Inc. (Seward, 2010) based on criteria 
contained in the LID Standards Manual. See Figure 1 for an illustration of the Tier One 
infiltration feasibility screening results. The analysis was conducted using conservative 
assumptions for the LID Standards Manual screening criteria so as to categorize more area as 
being potentially feasible for infiltration than would likely be found to be feasible during the 
detailed design phase. In this sense, this analysis should result in a conservative (more stringent) 
evaluation of LID equivalency.  

The Tier Two analysis involved: 

1) Calculation of the volume reduction that would be achieved by well designed BMPs per 
the specific requirements of the LID Standards Manual, with consideration for the 
infiltration feasibility screening conducted in the Tier One analysis. Volume reductions 
were calculated for hypothetical BMPs designed specifically to infiltrate (for those areas 
where infiltration is potentially feasible) and hypothetical vegetated BMPs designed to 
treat and release (for those areas where infiltration is potentially infeasible).  The latter 
would likely achieve some volume reduction through incidental infiltration and 
evapotranspiration. LID Standards Manual sizing criteria were considered in these 
calculations. 
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2) Calculation of the volume reductions achieved by the Project’s BMPs. Volume 
reductions were based on the type of proposed BMPs and the applicable NRSSMP sizing 
criteria for these BMPs. Volume reductions included incidental losses in BMPs designed 
to treat and release stormwater in vegetated BMPs and infiltration from BMPs designed 
specifically to infiltrate. 

3) Comparison of these values. 

4) Identifying revisions to the Project BMP plan to ensure LID equivalency, if necessary. 

Table 1 provides the assumptions and calculations used to estimate the average annual volume 
reduction that would be achieved by implementing well designed BMPs per the specific 
requirements of the LID Standards Manual (i.e., the LID Standards Manual performance 
standard) to the Project. The LID Standards Manual performance standard is calculated to be an 
average annual volume reduction of approximately 49 acre-feet per year. 

Table 1: LID Standards Manual Performance Standard Calculations 

Feasibility Category 
Open 
Space 

Infiltration 
Feasible 

Infiltration 
Infeasible Total 

Total Area, ac 39 70 184 293 

Composite Imperviousness1 -- 70% 61% --  

Average Annual Runoff Volume, ac-ft/yr -- 69 161 230 

Average Annual Capture Efficiency of BMPs 
Designed per LID Standards Manual2 -- 48% 48%   

Average Annual Volume Reduction of 
Captured Water for Vegetated BMPs3 -- 100% 20%   

Performance Standard Average Annual 
Volume Reduction4, ac-ft/yr 0 33 16 49 

1 Composite imperviousness based on distribution of land uses within each analysis area 
2 Capture efficiency estimated through continuous simulation modeling of 40 years of precipitation, runoff and routing for a 
hypothetical volume-based BMP sized per the LID Standards Manual 
3 Volume reduction assumption for vegetated treat and release BMPs per discussion in Attachment A. 
4 Volume Reduction = Total Runoff Volume * Capture Efficiency * Volume Reduction of Captured Water 
 

The NRSSMP requires that BMPs be designed to capture and treat 80 percent of average annual 
runoff volume (Geosyntec, 2008). Of this captured volume, the fraction retained in vegetated 
BMPs and lost to evapotranspiration and/or incidental infiltration is assumed to be 20 percent on 
average. This is the same assumption used for hypothetical vegetated BMPs in establishing the 
LID Standards Manual performance standard.  Additional volume reductions can be achieved by 
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designing BMPs to infiltrate 100 percent of captured water, where feasible. This would be 
accomplished through selective grading below these BMPs (where fill thicknesses allow) to 
enhance infiltration rates or by routing treated discharge from these BMPs to dry wells to be 
infiltrated below the compacted fill layer. Design enhancements to promote infiltration would be 
incorporated into the Project plans in the final hydrology design phase.  

The Project would be able to demonstrate equivalency to the LID Standards Manual by 
conditioning the BMP plan to provide infiltration of runoff from approximately 13 acres of 
commercial land use and 3 acres of multi-family land use, or infiltration of runoff from any 
another combination of land uses providing equivalent average annual volume reduction. 
Calculations describing this equivalency scenario are provided in Table 2.  

Table 2: Volume Reductions Achieved by Project BMPs 

Volume Reduction Category 

Vegetated Treat and 
Release BMPs 

Achieving 
Incidental Volume 

Reduction 

BMPs Designed to 
Infiltrate Captured 
Water (Commercial 
and/or Multi-Family 

Land Uses)5 

Total 

Developed Land Uses Tributary to Project 
BMPs1, ac 237 16 253 

Composite Imperviousness of Developed 
Land Uses Tributary to Project BMPs2 62% 88%   

Total Runoff Volume from Developed Land 
Uses Tributary to Project BMPs , ac-ft/yr 211 19   

NRSSMP Capture Efficiency 80% 80%   

Volume Reduction of Captured Water 
Achieved by Project BMPs 3 20% 100%   

Average Annual Volume Reduction 
Achieved4, ac-ft/yr 34 15 49 

LID Standards Manual Performance 
Standard Volume Reduction, ac-ft/yr  
(from Table 1) 

  49 

1 Includes developed land uses only.  Some open space land uses may be tributary to Project BMPs, however these land uses do 
not have an LID Standards Manual mitigation requirement. Not accounting for runoff from open space land uses in volume 
reduction calculations results in a conservative estimate of volume reduction achieved in Project BMPs. 
2Composite imperviousness based on distribution of land uses within each analysis area 
3 Volume reduction assumption for vegetated treat and release BMPs per discussion in Attachment A. 
4 Volume Reduction = Total Runoff Volume * Capture Efficiency * Volume Reduction of Captured Water 
5 Scenario includes infiltration of runoff from 13 acres of commercial land use and 3 acres of multi-family land use; other 
configurations may be evaluated as part of final hydrology calculations to achieve equivalent volume reduction. 

Table 3 provides the distribution of commercial and multi-family land uses within areas 
considered potentially feasible for infiltration. Based on the areas where infiltration BMPs are 
potentially feasible, it will be practicable to modify the BMP plan in the final hydrology design 
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phase to provide the additional infiltration necessary to provide LID equivalency. Alternative 
configurations could be employed to achieve equivalent volume reductions, such as (1) 
infiltrating runoff from a lesser area of commercial land use and compensating by infiltrating 
runoff from a greater area of multi-family land use, and/or (2) enhancing the volume reduction 
achieved in the vegetated treat and release BMPs. 

Table 3: Acreage of Commercial Land Use Potentially Feasible for Infiltration 

Land Use 

Surface Infiltration 
BMPs or Dry Wells 
Potentially Feasible, 

acre 
Dry Wells Potentially 

Feasible, acre 
Total, Infiltration 

Feasible, acre 

Commercial/ Business Park 8.7 5.2 13.9 

Multi-Family 5.0 14.4 19.4 

Note: Infiltration BMPs are potentially feasible in portions of other land uses not shown in this table. 

Based on this analysis, the approved Project treatment control BMPs, with modifications to 
incorporate infiltration BMPs or to enhance the infiltration capacity of the treat and release 
vegetated BMPs during final hydrology design would result in equivalent average annual volume 
reduction to that which would be achieved by BMPs designed per the requirements of the LID 
Standards Manual, thus would be deemed to be equivalent to the intent and requirements of the 
LID Standards Manual.  
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ANALYSIS OF EQUIVALENCY OF NEWHALL RANCH SUB-REGIONAL 
STORMWATER MANAGEMENT PLAN (NRSSMP) PROVISIONS TO LID 
STANDARDS MANUAL REQUIREMENTS 

An approach has been developed to compare the provisions of the Newhall Ranch Sub-Regional 
Stormwater Management Plan (NRSSMP) (Geosyntec, 2008) to the requirements of the Los 
Angeles County LID Standards Manual. In this approach, the performance of BMPs design per 
the NRSSMP performance standard is compared to the performance of BMPs sized per the LID 
Standards Manual requirements. The approach is implemented through a two tiered analysis. 
The first tier of analysis involves spatial data processing to divide the Project area into analysis 
regions based on the proposed developed condition and LID Standards Manual infeasibility 
criteria. The second tier involves calculating the volumetric performance of BMPs design per the 
LID Standards Manual, considering feasibility screening completed in Tier One, and calculating 
the volumetric performance of BMPs designed per the NRSSMP performance standard, and 
comparing these values.  

Tier One Analysis Methodology 

Tier One analysis utilizes spatial datasets and Geographic Information System (GIS) processing 
to divide the Project into analysis regions based on the LID Standards Manual infeasibility 
criteria listed below. A description of the steps in Tier One analysis follows. 

LID Standards Manual Feasibility Criteria 

LACDPW has developed a LID Standards Manual that outlines stormwater runoff quantity and 
quality control development principles, technologies, and design standards for achieving the LID 
Standards of Chapter 12.84. The LID Standards Manual requires that large scale residential and 
nonresidential development projects prioritize the selection of BMPs to treat stormwater 
pollutants, reduce stormwater runoff volume, and promote groundwater infiltration and 
stormwater reuse in an integrated approach to protecting water quality and managing water 
resources. The volumetric criterion associated with this requirement is the excess volume (ΔV), 
defined as the post-developed runoff volume minus the pre-developed runoff volume for the 85th 
percentile storm event (0.75 inches for Los Angeles County). 

The Manual states that BMPs should be implemented in the following order of preference: 

• BMPs that promote infiltration. 

• BMPs that store and beneficially use stormwater runoff. 

• BMPs that utilize stormwater runoff for other water conservation uses including, but not 
limited to, BMPs that incorporate vegetation to promote pollutant removal and runoff 
volume reduction and integrate multiple uses, and BMPs that percolate runoff through 
engineered soil and allow it to discharge downstream slowly. 
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If compliance with the above LID requirements is technically infeasible, in whole or in part, the 
project must incorporate design features demonstrating compliance with the LID requirements to 
the maximum extent practicable. The LID goals of increasing groundwater recharge, enhancing 
water quality, and preventing degradation to downstream natural drainage courses will be 
considered by DPW in the determination of infeasibility. The LID Standards Manual outlines 
site conditions where infiltration may not be possible: 

• Locations where seasonal high groundwater is within 10 feet of the surface. 

• Within 100 feet of a groundwater well used for drinking water. 

• Brownfield development sites or other locations where pollutant mobilization is a 
documented concern. 

• Locations with potential geotechnical hazards as outlined in a report prepared and 
stamped by a licensed geotechnical engineer. 

• Locations with natural, undisturbed soil infiltration rates of less than 0.5 inches per hour 
that do not support infiltration-based BMPs. 

• Locations where infiltration could cause adverse impacts to biological resources. 

• Development projects in which the use of infiltration BMPs would conflict with local, 
State or Federal ordinances or building codes. 

• Locations where infiltration would cause health and safety concerns. 

The LID Standards Manual outlines where storage and reuse of the ΔV may not be possible: 

• Projects that would not provide sufficient irrigation or (where permitted) domestic grey 
water demand for use of stored runoff due to limited landscaping or extensive use of low 
water use plant palettes in landscaped areas. 

• Projects that are required to use reclaimed water for irrigation of landscaping. 

• Development projects in which the storage and reuse of stormwater runoff would conflict 
with local, State or Federal ordinances or building codes. 

• Locations where storage facilities would cause potential geotechnical hazards as outlined 
in a report prepared and stamped by a licensed geotechnical engineer. 

• Locations where storage facilities would cause health and safety concerns. 
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Steps in Tier One 

Establishing Areas with a ΔV>0 

Proposed land use datasets are queried for areas that will undergo development. Areas that will 
remain as open space or will be impacted by development but restored to open space conditions 
will inherently have a ΔV of 0 and are not considered further in the equivalency analysis. Water 
quality treatment features are considered as open space for screening purposes.  

Subdividing Areas with a ΔV>0 by Treatment Feasibility 

Developed land uses are subdivided into the following feasibility categories: 

1. None of the infiltration screening factors listed in the LID Standards Manual apply, thus 
infiltration is potentially feasible. 

2. Infiltration is infeasible based on the criteria listed in the LID Standards Manual, but 
storage and reuse may be feasible. 

3. Both infiltration and storage and reuse are infeasible based on the criteria listed in the 
LID Standards Manual. 

A series of spatial analyses are performed to identify areas within the Project boundary that meet 
the numeric or narrative infeasibility criteria, as described below. 

Establishing Areas Infeasible for Infiltration  

Areas With Seasonally High Groundwater 

Spatial datasets representing contours of depth to seasonally high groundwater1 less than or equal 
to 10 feet provided by the Project’s geotechnical consultants are intersected with developed areas 
within the Project boundary to yield the area where infiltration is infeasible due to seasonally 
high groundwater. 

Areas Within 100 feet of a Drinking Water Supply Well 

Infiltration infeasibility due to proximity to water supply wells in the Project area are considered 
if drinking water supply wells are present. 

                                                 
1 The elevation to which the ground or surface water can be expected to rise during a normal wet season. 
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Brownfield Development Sites Where Pollutant Mobilization is a Concern  

Infiltration feasibility due to the presence of brownfields does not apply to Newhall Land 
projects as there are no known contaminated soils or groundwater areas within the project 
boundaries. 

Areas Where Natural Soil Infiltration Rates are Less Than 0.5 inches per hour: 

The project’s geotechnical consultant performs a review of geologic formations and available 
permeability testing data.  Based on this review, the project area is divided into three categories: 

1. Areas where permeability testing indicates that the native soils have a permeability rate 
of greater than 0.5 in/hr,  

2. Areas that have not been tested where geologic conditions indicate that native soils may 
have a permeability of greater than 0.5 in/hr, and  

3. Areas where permeability testing at limited locations and geologic conditions indicates 
that native undisturbed soils likely have permeability rate less than 0.5 in/hr. 

The first two categories are assumed to be feasible for infiltration. The third category is assumed 
to be infeasible for infiltration. The third category is intersected with areas to be developed 
within the project boundary to yield the area where infiltration is infeasible due to an undisturbed 
soil infiltration rate likely to be less than 0.5 inches per hour.  

Areas Where Geotechnical Hazards are Outlined by a Licensed Geotechnical Engineer 

Spatial datasets representing areas where infiltration of stormwater could potentially result in 
geotechnical hazards are prepared by the project’s geotechnical consultants. The project 
geotechnical consultants consider factors including, but not limited to, presence of landslides that 
will be left partially or entirely in place after remedial grading, depth of fill, and proximity to cut 
and fill slopes.  Methods and findings are documented in reports and exhibits prepared by the 
project geotechnical consultants.   

Where Infiltration May Cause Adverse Impacts to Biological Resources 

Infiltrating the excess volume (ΔV) in some areas may lead to the creation of springs or seeps 
and/or unseasonal flows in ephemeral tributaries to the Santa Clara River. Spring/seeps and/or 
unseasonal flows may adversely impact ecosystems adapted to episodic precipitation and event-
driven ephemeral flows. Infiltration infeasibility due to adverse impacts to biological resources 
may be considered if a sophisticated hydrogeologic analysis is available for the project that 
identifies the potential for the creation of springs or seeps in ephemeral channels within the 
project.  

Areas Where the Use of Infiltration BMPS May Conflict with Building Codes 

Current County guidance on setbacks for infiltration facilities includes: 
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• Property lines & Public Right of Way: 5 ft 

• Any foundation: minimum of 15 ft or within a 1:1 plane drawn up from the bottom of 
foundation 

• Face of any slope: minimum of 5 ft or H/2 (H is height of slope), unless otherwise 
recommended by a Soils Engineer and approved by Geotechnical and Materials 
Engineering Division. 

It is anticipated that complete retention of the excess volume (ΔV) would not be feasible in some 
land uses due to these considerations. However, for this analysis, infiltration infeasibility due to 
potential conflict with building codes is not incorporated into spatial processing due to lack of 
detail in proposed development spatial data layers. It is expected that conflicts with building 
codes would be evaluated in the final hydrology study.  

Areas Where Infiltration May Cause Health or Safety Concerns 

At this time, no local, State, or Federal ordinances or statutes that may limit the feasibility of 
infiltration due to health and safety concerns have been identified. Therefore, infiltration 
feasibility due to health and safety is not considered in this analysis.  

Merging and Subtracting to Establish Areas Where Infiltration is Infeasible and Feasible 

All spatial datasets representing areas where infiltration is infeasible are merged in the order 
presented above and dissolved to represent a single surface representing areas with ΔV = 0 (i.e., 
open space), areas where infiltration is potentially feasible, and areas where infiltration is 
potentially infeasible based on one or more screening criteria. Merging accounts for any 
overlapping areas and ensures that double counting does not occur when an area of infiltration 
feasibility or infeasibility within the developed areas of the project is established. 

Establishing Areas with Storage and Reuse Infeasibility 

Where infiltration is infeasible, the next priority is to store and use ΔV. As the Newhall Ranch 
projects are all required to use reclaimed water for irrigation of landscaping, storage and use of 
stormwater (rainwater harvesting) is not required per the feasibility criteria listed in the LID 
Standards Manual.  

LID Where Infiltration and Retention and Storage Are Infeasible 

Where both infiltration and harvesting are not feasible, ΔV must be treated in vegetated BMPs. 
The remaining water quality design volume may be treated in a non-vegetated BMP if necessary.  
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Tier Two Analysis Methodology 

The Tier Two analysis sets a performance standard for the project based on the LID Standards 
Manual requirements and compares the performance of project BMPs designed to the NRSSMP 
standards to the LID Standards Manual performance standard. The LID Standards Manual 
performance standard is set based on the estimated long term performance of properly designed 
LID BMPs per the LID Standards Manual, considering the feasibility criteria described above. 

LID Standards Manual Mitigation Volume Requirements Calculation 

The LID Standards Manual prescribes the following six step method for computing the excess 
volume: 

Step 1: Determine Hydrologic Parameters 

A) Establish the area that will be disturbed and what areas will be left as open space. 

B) Determine the length of flow path and calculate an average slope.  

C) Identify soil type  

Step 2: Establish a Design Storm  

A) Identify the 85th percentile 24-hour runoff event. 

Step 3: Calculate Undeveloped Runoff Volume for the Area to be Disturbed 

A) Estimated using the LACDPW Tc Calculator based on area, proportion of impervious 
area, soil type, associated rainfall isohyet, and flow path length and slope as inputs. 

Step 4: Calculate Developed Runoff Volume for the Area to be Disturbed: 

A) Estimated using the LACDPW Tc Calculator based on area, proportion of impervious 
area, soil type, associated rainfall isohyet, and flow path length and slope as inputs. 

Step 5: Calculate Excess Runoff Volume (ΔV) 

A) Subtract undeveloped runoff volume from the developed runoff volume to establish ΔV.  

Step 6: Determine Water Quality Treatment Volume or Flow Rate 

A) Infiltrate, capture and reuse, or treat and release ΔV depending on feasibility criteria. 
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Alternative Approach for Establishing LID Mitigation Volume Requirements 

The approach described above relies on values (i.e., length of flow path, slope, drainage patterns, 
etc.) that are not commonly available at a planning level. Therefore, a simplified approach 
utilizing runoff coefficients is employed for this stage of development planning as an alternative 
to the approach described above. Establishing runoff coefficients that would likely underestimate 
undeveloped runoff volume and overestimate developed runoff conditions would yield a ΔV 
greater than one established using the more site-specific LACDPW Tc calculator, thus providing 
a conservative (high) estimate of the LID Standards Manual performance standard. 

A runoff coefficient of 0.1 was selected for the calculation of runoff from undeveloped areas 
(LACDPW, 2006). This runoff coefficient is the minimum runoff coefficient recommended for 
undeveloped areas in Chapter 6 of the LACDPW Hydrology Manual. LACDPW Hydrology 
Manual equation 6.3.2 for determining developed runoff coefficients (Equation 1) was simplified 
by setting the undeveloped runoff coefficient to 0.10. The resulting equation (Equation 2) was 
used to estimate runoff volumes in the existing and proposed conditions: 

LACDPW Hydrology Manual: Cd = (0.9 × Imp) + (1 – Imp) × Cu    (Eqn. 1) 

Simplified equation where Cu=0.10   Cd = (0.8 × Imp + 0.1) (Eqn. 2) 

Where:  

(Cd) = Developed runoff coefficient 

(Cu) = Undeveloped runoff coefficient 

Imp = Percent impervious 

The existing condition of the project is assumed to be entirely undeveloped. While some 
development exists within the project area (e.g., roads and oil extraction areas), this assumption 
has the effect of increasing the LID Standards Manual performance standard and is therefore 
conservative. The resulting excess runoff volume for the project can be calculated as: 

ΔV = Vproposed – Vexisting  

  = d*A*[(0.8*Imp + 0.1)] – d*A*(0.1) = d*A*0.8*Imp   (Eqn. 3) 

Where,  

d = design storm depth = 0.75 inches 

A = tributary area (acres) 

Imp = impervious fraction (ranges from 0 to 1) 
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This equation reduces to: 

ΔV (ac-ft) = 0.05*A*imp       (Eqn. 4) 

Calculating Performance Associated with LID Standards Manual Mitigation Volume 
Requirements 

To provide a basis for establishing equivalency, the performance of BMPs designed per the 
requirements of the LID Standards Manual is estimated using a three-part process: 

1. Estimate the total average annual runoff volume from developed regions of the project, 

2. Divide this volume between areas where infiltration is feasible and infiltration is not 
feasible, 

3. Compute the average annual volume reductions that would be expected for BMPs 
designed to the standards of the LID Standards Manual and apply these reductions to 
the total runoff volumes computed in (2).  

Land use acreages, imperviousness and infeasibility categories tabulated from the Tier One 
analysis are used to complete the first two steps. The simplified runoff coefficient equations 
described above are used with an approximate annual average rainfall depth of 18 inches per 
year2 to calculate the average annual runoff volumes for developed areas of the project.  

In order to estimate the performance of BMPs designed per the requirements of the LID 
Standards Manual, continuous simulation of a hypothetical catchment was conducted. First, a 
hypothetical BMP was sized to the LID Standards Manual requirements (Eqn. 4) for a 
hypothetical developed catchment. Then USEPA Stormwater Management Model (SWMM) was 
used to simulate the performance of this BMP over 40 years of historic hourly precipitation 
records2. This analysis assumed a 48-hour drawdown time of the stored volume, which is 
consistent with the Los Angeles County Stormwater BMP Design and Maintenance Manual 
(LACDPW, 2009). Table 1 reports the SWMM input parameters used for this simulation.  

Table 1: SWMM Simulation Input Parameters 

SWMM Parameters Units Values 
Wet time step seconds 600 
Wet/dry time step seconds 600 
Dry time step seconds 14,400 

Precipitation inches 733  (Patched Newhall Gage, COOP 046162, 10/1/1968-
10/1/2008)2 

Impervious Manning’s n  0.012 

                                                 
2 Full discussion of inputs and methodology are contained in NRSP Sub-Regional SWMP, Appendix B (Geosyntec, 
2008). 
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SWMM Parameters Units Values 
Hypothetical drainage area  acres 1 
Shape  Rectangular, 250 ft flow path length  
Impervious fraction modeled  100%  
Slope ft/ft 0.03 
Evaporation in / mo 60% of reference ET values for CIMIS Zone 14 

Depression storage, impervious   inches 0.02, based on Table 5-14 in SWMM manual (James and 
James, 2000) 

BMP Storage Volume ac-ft 0.05 = 1 ac*0.6*100%imp/12 (Eqn. 4) 
BMP Storage Volume cu-ft 2,178 
Drawdown Rate cfs 0.0126 = 2,178 cu-ft/(48 hrs * 3600 sec/hr) 
 

The resulting capture efficiency (i.e., the fraction of average annual runoff that is captured and 
not immediately bypassed by the BMP) was estimated to be approximately 48 percent based on 
this hypothetical scenario. The assumed impervious fraction of 100 percent is not important for 
this analysis because both runoff volume and modeled BMP volume have approximately linear 
dependency on impervious fraction. Sensitivity analyses show that conducting the same analysis 
with a lower impervious fraction would tend to yield lower capture efficiency and therefore set a 
lower LID Standards Manual volumetric performance standard.  

Of the volume “captured,” a portion is expected to be retained and a portion is expected to be 
released to the downstream conveyance system. For infiltration BMPs, captured water is 
expected to be fully retained up to the design storm event, therefore the total average annual 
reduction of runoff volume will be equal to the capture efficiency. In areas where infiltration is 
infeasible, vegetated treatment BMPs may still achieve incidental volume reductions through soil 
soaking and drying processes (i.e., evapotranspiration) and slower infiltration (unless facilities 
have an impermeable liner). An analysis of the International BMP Database (Strecker et al., 
2004) found that detention basins and biofilters (swale and filter strips) achieved average volume 
reductions of 30 to 38 percent of captured volume, respectively. This analysis likely included 
studies of BMPs underlain by highly infiltrative soils. For project areas where infiltration is not 
feasible, it is likely that incidental volume reduction achieved by vegetated BMPs would be 
significantly less than that indicated by the Strecker et al. (2004) study. Therefore, for areas of 
the Project where infiltration is not feasible, it is assumed that 20 percent of the volume captured 
in vegetated BMPs is retained and lost to either evapotranspiration or incidental infiltration. The 
remaining 80 percent of captured volume is assumed to be treated and released. These values are 
multiplied by the average annual capture efficiency to yield the total reduction in average annual 
runoff volume. 

In summary, the LID Standards Manual volumetric performance standard is computed as: 

VR = RV × %Cap × %VR 
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Where: VR = average annual volume reduction achieved by BMPs designed per the LID 
Standards Manual 

RV = the average annual runoff volume without BMPs for developed areas of the 
Project, divided between areas where infiltration is feasible and areas where 
infiltration is infeasible 

%Cap = long term average capture efficiency = 48% (from SWMM modeling results 
for hypothetical catchment presented above) 

%VR = long term average volume reduction of captured water = 100% (where 
infiltration is feasible) and 20% (where infiltration is infeasible, derived from Strecker, 
et al., 2004) 

Volume reductions are computed independently for areas where infiltration is likely feasible and 
where infiltration is likely infeasible. These values are summed to yield the total volumetric 
performance standard for the project: 

VRPROJECT = VRINF FEASIBLE + VRINF INFEASIBLE 

VRPROJECT is expressed in units of acre-feet per year. 

Calculating Performance of Project BMPs 

The NRSSMP requires that BMPs be designed to capture and treat 80 percent of average annual 
runoff volume. Of this captured volume, the fraction retained in BMPs and lost to 
evapotranspiration and/or incidental infiltration is assumed to be 20 percent on average. This is 
the same assumption used in establishing the LID Standards Manual performance standard (see 
previous section).  Where site-specific information and BMP designs are available, the volume 
reduction achieved by project BMPs is calculated by performing continuous simulations in 
SWMM that account for infiltration and evapotranspiration. 

Comparing Performance of Project BMPs to LID Standards Manual Performance 
Standard 

The Tier Two methodology allows for the direct comparison of the volumetric performance of 
project treatment control BMPs and the LID Standards Manual performance standard. In 
instances where the performance of project BMPs meets or exceeds the LID Standards Manual 
performance standard, the project is deemed equivalent to the intent and requirements of the LID 
Standards Manual. Where project BMPs achieve a portion of the LID Standards Manual 
performance standard, the project would need to be conditioned to achieve the remaining portion 
of the LID Standards Manual performance standard, as feasible, through additional BMPs or 
enhancements to proposed BMPs. 
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SANITATION DISTRICTS OF LOS ANGELES COUNTY STEPHEN R. MAGUIN 

Chief Engineer and General Manager~ 

Memorandum 
Date: March 8, 2011 

To:	 Supervisor Michael D. Antonovich, Mayor 
Supervisor Gloria Molina 
Supervisor Mark Ridley-Thomas 
Supervisor Zev Yaroslavsky 
Supervisor Don Knabe 

From:	 Stephen R. Maguin :s I<-~
 
Chief Engineer and General Mana~r
 

Subject:	 Response to SCOPE Letter and Testimony to tbe Board of Supervisors Regarding 
Formation oftbe NewbaU Rancb Sanitation District (January 18,2011 Board Agenda Item 25) 

On January 18, 20II, the Board of Supervisors (Board) approved a motion by Supervisor Antonovich 
directing the Sanitation Districts (Districts) to prepare a memorandum that responds to the issues raised by the 
testimony ofMs. Lynne Plambeck and Ms. Cam Noltemeyer ofthe Santa Clarita Organization for Planning and the 
Environment (SCOPE), and the letter from Ms. Plambeck dated January 13, 2011 (both documents are attached 
with issues numbered). 

The memorandum presents background information on the proposed Newhall Ranch Development and the 
prior actions by the County and the Districts that provide context for the issues raised. SCOPE's issues are shown 
in bold followed by the Districts' response. 

I. Background 

On March 23, 1999, and, again, on May 27, 2003, the Board certified the environmental documents (collectively, 
Newhall Ranch EIR) for the Newhall Ranch Specific Plan and Newhall Ranch Water Reclamation Plant (NRWRP). 
The certified Newhall Ranch EIR evaluated the NRWRP at a project level of detail, and the Board approved the 
NRWRP under Conditional Use Permit No. 94-087-(5). The NRWRP is to provide treatment of the wastewater 
generated within the Specific Plan area as well as produce recycled water for the Specific Plan area. 

The environmental analysis of the NRWRP is found in Section 5.0 of the Newhall Ranch Revised Draft EIR 
(March 8, 1999) and Section 3.0 ofthe Newhall Ranch Revised Additional Analysis, Yolume VIII (May 2003). 
Section 3.0 assessed and updated various NRWRP alternatives including the approved NRWRP site. 

The Newhall Ranch EIR contained a mitigation measure (Mitigation Measure 5.0-52), also reflected in the adopted 
Mitigation Monitoring Plan, requiring formation of a county sanitation district for the Specific Plan area. To fulfill 
mitigation requirements and establish a logical plan for development of the new district and its infrastructure, the 
Newhall Land and Farming Company (NLFC) and Sanitation Districts Nos. 26 and 32, later consolidated as Santa 
Clarita Yalley Sanitation District (SCYSD), entered into an agreement (Interconnection Agreement) dated 
January 9, 2002. 

On December 13, 2005, the Board adopted the resolution of intent to form the county sanitation district to be 
known as the Newhall Ranch County Sanitation District (NRSD). The Board also approved an Addendum to the 
Newhall Ranch EIR and Additional Analysis, which evaluated the environmental effects ofNRSD formation. The 
Addendum determined that formation ofthe NRSD would not result in new or substantially more severe 
environmental impacts than those discussed in the prior Newhall Ranch environmental documents. 

DOC#18oo048 
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Thereafter, the County initiated proceedings for the formation of the NRSD, pursuant to the Cortese-Knox-
Hertzberg Local Government Reorganization Act of 2000. On June 14, 2006, the Local Agency Formation 
Commission (LAFCO) for Los Angeles County adopted a resolution approving formation of the NRSD.  On 
July 27, 2006, LAFCO issued a Certificate of Completion for formation of the NRSD.   

On January 18, 2011, the Board considered a resolution confirming formation of the NRSD within the scope of the 
previously certified Newhall Ranch EIR and Addendum.  At the January 18, 2011 Board meeting, representatives 
from SCOPE expressed their concerns by oral testimony and a letter.   

II. Districts’ Responses to SCOPE’s Issues 

1. “Without the construction of the Sanitation plant as required by the Newhall Ranch Specific Plan, the 
public will bear the burden of the expensive clean up of chlorides required to comply with the Clean 
Water Act.  This will entail a sharp increase in sewer fees to the general public.” 

Discharge of Newhall Ranch wastewater to the Valencia Water Reclamation Plant (VWRP) would be 
temporary until construction of the Newhall Ranch Water Reclamation Plant (NRWRP).  The Newhall Ranch 
wastewater would neither add nor alleviate the SCVSD’s financial burden to comply with the Upper Santa 
Clara River Chloride Total Maximum Daily load (Chloride TMDL). 

The Interconnection Agreement sets conditions under which the first 6,000 homes in Newhall Ranch may 
temporarily discharge wastewater to the VWRP.  The conditions include payment of the standard SCVSD 
connection fee (fair share of the cost of the existing infrastructure) and transfer of title of the 22-acre NRWRP 
site to the NRSD.  Newhall Ranch residents also would pay the SCVSD an annual service charge to recover the 
full cost of treating their wastewater at the VWRP.  Temporary treatment of wastewater at the VWRP would 
not eliminate the need for the developer to construct the NRWRP.  Prior to building more than 6,000 homes, 
the developer must construct the NRWRP. 

When operating at flows equal to or below the permitted plant capacity, compliance with the Chloride TMDL 
will depend on the chloride concentration in the treatment plant effluent.  This concentration results from two 
primary sources: chloride concentration of the local water supply, and increased chloride concentration due to 
use of the water by the community.  Local groundwater is the planned potable water source for the Specific 
Plan’s Landmark and Mission Villages, the two developments whose wastewater might be temporarily treated 
at the VWRP under the Interconnection Agreement.  The groundwater chloride levels for those communities 
are similar to that of the groundwater used by existing Santa Clarita Valley communities.   Thus, no difference 
in chloride concentration is expected due to the water supply.  

Like Santa Clarita, Newhall Ranch will be a mixture of residential, commercial and industrial land uses.  Use of 
automatic water softeners (AWS) was a significant chloride source for SCVSD wastewater prior to the 2008 
ban on AWS.  Per Specific Plan mitigation measure 5.0-52(b), the Newhall Ranch developer must request that 
NRSD ban AWS in Newhall Ranch.  Districts’ staff will also recommend that NRSD enact an AWS ban 
similar to the ban in the SCVSD.  Consequently, the two communities are expected to produce similar increases 
in chloride concentrations due to use and similar overall wastewater chloride concentrations.  Since final 
compliance will be determined by concentration, the addition of Newhall Ranch wastewater to the VWRP 
would neither add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL.   

2. “…In addition, the agreement between the Santa Clarita Valley Sanitation District of Los Angeles 
County (SCV) and Newhall Land and Farming allows up to 6,000 capacity units to be treated at existing 
SCV wastewater treatment facilities as needed during construction of the Newhall Ranch Water 
Reclamation Plant.  SCV has sufficient capacity to accommodate the use of its facilities.”  This statement 
cannot be made because the County is currently in the middle of analyzing the impacts for the first tract 
maps of Newhall Ranch.  No certified EIR exists on either the Landmark tract or the Mission Village 
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 tract, which comprise approximately 6,000 units.  Further, there is not even a Development Monitoring 
System analysis for sewer capacity included in the Mission Village EIR as required by the Court Decision 
in 2003.” 

Certification of an EIR is not required to estimate future flows and determine whether there is available 
capacity at existing treatment facilities.  The 2003 Court Ruling by Judge Randall (Case Number S-1500-CV-
239324, RDR) does not specify any requirements regarding a Development Monitoring System (DMS) 
analysis.    

Wastewater flow projections for the two Newhall Ranch communities have been reviewed by the Districts.  
Estimates are 0.3 million gallons per day (mgd) for Landmark Village and 1.0 mgd for Mission Village 
(collectively 1.3 mgd).  The Interconnection Agreement allows for temporary treatment at VWRP for up to 
6,000 homes (about 1.6 mgd).  The VWRP treated approximately 15 mgd in 2010 and currently has a capacity 
of 21.6 mgd (yielding 6.6 mgd of surplus capacity).  Thus, the VWRP has sufficient capacity to accommodate 
the temporary use of its facilities as stated in the staff report for the January 18, 2011 Board agenda item.  
CEQA for the VWRP was addressed by the certified 2015 Santa Clarita Valley Joint Sewerage System 
Facilities Plan and EIR, which examined the environmental impacts of treating 27.6 mgd of wastewater at the 
VWRP.   

The Newhall Ranch EIRs, certified by the Board in 1999 and 2003, evaluated the environmental impacts 
related to development of the Specific Plan, including construction of the NRWRP and the new sewage 
facilities to serve the Specific Plan area.  At the project level, the County is in the process of completing further 
CEQA analysis for both Landmark Village and Mission Village.  The CEQA compliance for Landmark Village 
is contained in the Landmark Village Draft EIR (November 2006), Final EIR (November 2007), and 
Recirculated Draft EIR (January 2010).  CEQA compliance for Mission Village is contained in the Mission 
Village Draft EIR (October 2010).  The EIRs contain a County DMS analysis and evaluate each project’s 
wastewater conveyance/disposal effects including temporary wastewater treatment at the VWRP.   

3. “If the Sanitation Plant is not built in accordance with the mitigation requirements of the Newhall Ranch 
Specific Plan, the Plan cannot meet its requirements to provide non-potable water or to finance its own 
infrastructure expansion costs.”  

Temporary use of the VWRP for treatment of Newhall Ranch wastewater does not eliminate the Specific Plan 
requirement for the developer to construct the NRWRP and finance the new sewerage system.  The temporary 
use of the VWRP addresses practical engineering considerations such as the need to build-up an adequate and 
steady flow of wastewater before start-up of the NRWRP.  Whether Newhall Ranch wastewater is treated at the 
NRWRP or VWRP, the treated wastewater will be suitable for reuse and offsetting Newhall Ranch water 
demands.   

4. “Further, the Sanitation discharge permit granted by the Regional Water Quality Board required 
reverse osmosis treatment for the effluent from this plant.  By attempting to evade this requirement, 
Newhall will put the added burden of removing salts from the Newhall Ranch effluent on the backs of the 
public.” 

Temporary use of the VWRP for treatment of Landmark Village and Mission Village wastewater does not 
eliminate the requirement for the developer to construct the NRWRP or finance the new sewerage system 
within the Specific Plan area.  The developer must construct the NRWRP per the Specific Plan and must have it 
operating properly before the next phase after Landmark Village and Mission Village.  As noted in the Item 1 
response, temporary treatment of Landmark Village and Mission Village wastewater at the VWRP would 
neither add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL. 

Temporarily treating wastewater from the first 6,000 Newhall Ranch homes at the VWRP is a practical 
engineering decision based on the need to build up an adequate, steady flow of wastewater before starting up 
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the NRWRP, especially the reverse osmosis units.  Such an approach would match the slower pace of the 
development but would not eliminate the Specific Plan requirement for construction of the NRWRP.  

5. “The Santa Clarita Sanitation District’s failure to meet the Clean Water TMDL standard for chloride of 
100 mg/l in the Santa Clara River is a result in part due to the sharp and continuing increase in the use of 
imported State Water Project (SWP) water as seen by the chart below, (also supplied by the Sanitation 
Districts).  This problem is aggravated by high levels of chlorides in the wells proposed to be used for 
these tracts, according to information found in both the Landmark and Mission Village DEIRs as 
indicated in the chart below.  Therefore, if Newhall uses the Valencia treatment plant rather than 
building their own Sanitation Plant as required by the Specific Plan, the chloride levels in the effluent of 
that treatment plant will be substantially increased.  Without the immediate construction of the Newhall 
Ranch Water Reclamation Plant, approved as an RO (reverse osmosis salt removal system) facility, the 
high chlorides in the wells proposed to be used by this project in the chart below and the additional 
imported Nickels water will add to this load.” 

Imported water did not cause the chloride standard to be exceeded.  Effluent from the VWRP has exceeded 
100 mgd/l since the 1970s despite the fact that imported water was not delivered to Santa Clarita Valley until 
the 1980s.  Nonetheless, as noted in the Item 1 response, the chloride concentrations of Newhall Ranch and 
SCVSD wastewater are expected to be similar.  Thus, temporary treatment of Newhall Ranch wastewater at 
the VWRP would not change the SCVSD’s ability to comply with the Chloride TMDL. 

SCOPE implies that use of Nickel water1 would contribute to increase the chloride load at the VWRP.  While 
the Landmark Village and Mission Village projects are part of the potable water system for the entire Specific 
Plan, the projects do not rely on Nickel water to satisfy their potable water demands.  As reported in the 
Newhall Ranch Revised Additional Analysis, Section 2.5, Water Resources (Volume VIII, May 2003), the 
Nickel water would only be needed in years when the Newhall Ranch agricultural water has been used, which 
is estimated to occur after approximately the 21st year of project construction.  Therefore, the comment 
regarding use of Nickel water is not appropriate at this time.   

6. “How does a side agreement between the developer and the Sanitation Districts fit into the planning 
oversight purview of the Board of Supervisors? How can the Planning Department substantiate that 
sewer service complies with the County Development Monitoring System or is consistent with the general 
plan or specific plans if developers make side agreements with the Sanitation Districts?” 

Formation of a new sanitation district was identified in the Specific Plan EIR as a mitigation measure.  The 
Interconnection Agreement was developed to fulfill this Specific Plan requirement and establish a logical plan 
for the development and administration of the new district and its infrastructure.  This agreement ensures that 
the developer provides the necessary land and infrastructure.  The Interconnection Agreement was considered 
and approved by the Sanitation Districts Nos. 26 and 32 Boards at their January 9, 2002 meetings, which were 
open to the public.  Further, this agreement was referenced in previous County and LAFCO resolutions 
supporting formation of the new sanitation district.   

As noted in the Item 2 response, the EIRs for both Landmark Village and Mission Village contain County DMS 
analysis.  Moreover, the Newhall Ranch developer is required to build a new sewerage system to serve Newhall 
Ranch developments and, thus, the Specific Plan does not rely upon existing County sewerage facilities.  The 
Districts and County have coordinated their efforts with regard to establishment of the new sanitation district 
and its sewerage conveyance system.  This coordination enables the County to verify that the development is 
consistent with the County’s General Plan and Specific Plan requirements. 

                                                 
1 Nickel water refers to a source of potable water owned by NLFC that can be delivered to the Newhall Ranch development to 

supplement existing sources of potable water.  
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7. “The agreement between the developer of the Newhall Ranch Project and the Sanitation District violates 
the conditions of the Newhall Ranch Specific Plan and puts the Santa Clarita Valley in jeopardy of 
continued non-compliance with the Clean Water Act Chloride TMDL.  We therefore strongly object to 
this agreement and ask that the Board of Supervisors take action to rectify this issue.” 

The Interconnection Agreement is not in conflict with the Specific Plan and does not impact the SCVSD’s 
ability to comply with the Chloride TMDL.  As noted in the Item 1 and 4 responses, temporary treatment of 
Landmark Village and Mission Village wastewater at the VWRP would not eliminate the need for the 
developer to construct the NRWRP and to finance the new sewerage system, nor would it impact compliance 
with the Chloride TMDL.  As presented in the Item 2 response, the VWRP has available capacity for temporary 
treatment of Landmark Village and Mission Village wastewater.  Thus, no negative impact to the SCVSD’s 
sewerage system is expected, and this approach does not conflict with the Specific Plan’s requirement for 
construction of the NRWRP. 

8. “The public should not have to pay the costs of bringing the chloride level into compliance with an 
increase to their sewer fees.” 

By law, the users of the SCVSD’s wastewater system must pay for Chloride TMDL compliance.  As noted in 
the Item 1 and 4 responses, temporary treatment of Newhall Ranch wastewater would neither add to nor 
alleviate the SCVSD’s financial burden to comply with the Chloride TMDL. 

9. “…but for the statement within the resolution that says that “The first 6,000 units of Newhall Ranch will 
be put through the Valencia Treatment Plant.”  That’s not consistent with the Newhall Ranch that was 
passed for the formation of this, the Newhall Ranch sanitation plant.” 

The temporary treatment of Landmark Village and Mission Village wastewater at VWRP does not conflict with 
Specific Plan’s requirements as described in the Item 4 and 7 responses. 

10. “And we ask that that be struck from the staff report because it seems to be a backdoor way of getting 
those approved when there's no E.I.R. on that and it's not consistent with the Specific Plan.” 

As noted in the Item 4 and 7 responses, temporary treatment of Landmark Village and Mission Village 
wastewater at the VWRP is not in conflict with the Specific Plan.  Prior CEQA compliance was not required 
because temporary treatment at the VWRP was not proposed until the release of the Draft EIRs for both 
Landmark Village and Mission Village.  Draft EIRs for both projects, including the Landmark Village 
Recirculated Draft EIR, have been the subject of extensive public review and comment as part of the County’s 
environmental review process.   

As stated in the Item 2 response, the environmental implications of the build-out of the VWRP to its capacity 
were assessed in the SCVSD’s certified EIR for the 2015 Santa Clarita Valley Joint Sewerage System 
Facilities Plan.  The Newhall Ranch EIR, evaluated the environmental impacts related to development of the 
Specific Plan, including construction of the NRWRP to a project level and the new sewerage facilities at a 
programmatic level to serve the Specific Plan.  The County is in the process of completing further CEQA 
compliance at a project level for both Landmark Village and Mission Village.    

11. “The addendum itself that … was passed … for the formation on the Sanitation District specifically says 
that the wastewater treatment plant will be built in stages as the specific plan area is developed and will 
ultimately be sized to treat up to 6.8 million gallons.  So it, too, is not consistent with what is being said in 
the Staff Report.  So we wonder how the Sanitation District would have made an agreement like that 
that's in violation of your environmental documents and the Specific Plan.” 

There is no inconsistency between the Staff Report and the Specific Plan.  The fact that the Staff Report only 
addressed the temporary treatment of Newhall Ranch wastewater at the VWRP does not eliminate the Specific 
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Plan requirement for the developer to build the NRWRP and other sewerage infrastructure to serve the Specific 
Plan.  For more information regarding consistency with the Specific Plan, see the Item 6 response.  Regarding 
claims of violating CEQA, please see the Item 10 response. 

12. “Now we appear before you, and Newhall Land is claiming that they have this agreement with the 
Sanitation -- actually Santa Clarita Valley Sanitation District of Los Angeles County to allow these 6,000 
units to be treated in our existing Santa Clarita wastewater facilities.  Those facilities are not reverse 
osmosis plants.  And if this is allowed, it will only create additional problem as far as the chlorides for 
our community.  The reverse osmosis plant that is required with this Newhall Treatment Plant that will 
take care of chlorides.  So definitely, they shouldn’t be allowed to use any other treatment plant.” 

Discharge of Landmark Village and Mission Village wastewater to the VWRP will be temporary until 
construction and startup of the NRWRP.  The Landmark Village and Mission Village wastewater would neither 
add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL.  For further 
explanation, see the Item 1 and 4 responses. 

13. “And it’s a very, very expensive issue for our community. And we were promised that we would not be 
funding anything for the Newhall Ranch.” 

Temporary treatment of Landmark Village and Mission Village wastewater at the VWRP would neither add to 
nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL as explained in the Item 1 and 
4 responses.   

14. “And if that’s what they're going to do, they have to have additional environmental analysis on it.” 

As noted in the Item 10 response, the EIRs for both Landmark Village and Mission Village evaluate wastewater 
disposal options including temporary treatment of Landmark Village and Mission Village wastewater at the 
VWRP.  There will be no temporary treatment at the VWRP, unless and until the Board has considered and 
certified the project EIRs in accordance with CEQA.   

Should you have any questions or concerns, please contact me, or Mr. Thomas J. LeBrun at 
(562) 908-4288, extension 2751 or via email at tlebrun@lacsd.org. 

 

cc: Board of Directors – Santa Clarita Valley Sanitation District 
 Department of Public Works 
 Regional Planning Commission 
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COUNTY SANITATION DISTRICTS
OF LOS ANGELES COUNTY

1955 Workman Mill Road, Whiffier, CA 90601·1400
Mailing Address: P.O. Box 4998, Whinier, CA 90607-4998

Telephone: 15621 699·7411, FAX: 1562) 699-5422
www.lacsd.org

Board of Directors
Santa Clarita Valley Sanitation District

of Los Angeles County

Directors:

March 8, 2011

STEPHEN R. MAGUIN
Chief Engineer and General Manager

Memorandum to Board of Supervisors - Newhall Ranch Sanitation District

Enclosed is the memorandum requested by the Board of Supervisors regarding formation of the
Newhall Ranch Sanitation District and responses to the issues raised by the Santa Clarita Organization for
Planning and the Environment.

Please contact me should you have any questions.

Very truly yours,

~~P--.~
Stephen R. Maguin
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SCOPE
Santa Clarita Orgllnization for Planning and the Environment
TO PROMOTE, PROTECT AND PRESERVE THE ENVIRONMENT, ECOLOGY

AND QUALITY OF LIFE IN THE SANTA CLARITA VALLEY

POST OFFICE BOX 1l82. SANTA'CLARITA. CA 91386

1

1-13-11

Attn: Exccmive Office
LA County Board of Supervisors
500 W. Temple St.
los Angeles. CA 90012

Re: Agenda Item # 25 - Inconsistency with Newhall Ranch Specific Plan
Please copy to all Supervisors

Dear Sirs:

It has come to our attention that, while the staff report for this agenda item correctly states the
timeline of the fonnation of the Newhall Ranch Sanitation District, it also includes erroneous
informationand brings to light an agreement made between the Sanitation Disbicts and Newhall
Land and Farming that is inconsistent with the Newhall Ranch Specific Plan. Further. it
misinforms the Board as to the financial impacts of such an agreement.

We ask that the Supervisors. and particularly Mr. Antonovich. as our representative on the Board
of Sanitation District 26 and 32. immediately investigate and set aside this agreement. We
request that Board of Supervisors,as ultimate oversight authority fortbe approval and confQnnity
of the NewhallRanch Specific Plan. object to this agreement between the Newhall Land Co. and
the Sanitation Districts. We request that the Board delay approval of this agenda item until this
investigation is completed and the staff report is corrected.

We particularly object to these two sections ofthe staff report:
1. "FISCALIMPACT/FINANCING

It is anticipated that the operation and maintenance of the Districtand its facilities
would be funded through the imposition of service charges, which would be
collected on the tax roll. and construction of the facilities would be financed by the
developer for the Newhall Ranch project."

Without the construction oftbe Sanitation plant as required by the Newhall Ranch Specific
Plan, the public will bear the burden of the expensive clean up of chlorides required to
comply with the Clean Water Act.Tbis wiD entad a sharp increase in sewer fees to the
general public.

2. "IMPACT ON CURRENT SERVICES (OR PROJECTS)
This project will not have·an adverse impact on currentsewage services because
the District will build facilities to serve all new developments within the Newhall
Ranch Specific Plan area. In addition, the agreement between the Santa Clarita
Valley Sanitation District of Los Angeles County (SCV) and Newhall Land and
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SCOPE 2
Farming allows up to 6,000 capacity units to be treated at existing SCV
wastewater treatment facilities as needed during construction of the Newhall
Ranch Water Reclamation Plant. SCV has sufficient capacity to accommodate the
use of its facilities."

This statement cannot be made because the County Is currently in the middle of analyzing
the impacts for the rll'St tract maps of Newball Ranch. No certified EIR exists on either the
Landmark trad or the Mission ViUage tract, which comprise approximately 6000 units.
Further, there Is not e'l'en a Development Monitoring System analysis for sewer capacity
included in the MIssion Village EIR as required by the Court Decision in 2003.

Background

The Mitigation Monitoring Plan of !he Newhall Ranch Specific Plan states that:
SP 4.11-1 The proposed Specific Plan SHALL1 implement a water reclamation plant in order
to reduce to specific plan's demand for imported potable water, The Specific Plan SHALL
install a distribution system to deliver non-potable reclaimed water to irrigate land uses suitable
to accept reclaimed water. pursuant to the Los Angeles County Departntent of HeaI!h Standards.
Mitigation 4.11-8 requires Newhall to pay for the cost of water expansion by paying for
connection fees and Mitigation 4.12-7 ensured !he pUblic would not have to pay for the
development of Newhall Ranch by requiring that future tracts would have to be annexed into a
sewer district.
SP 4.12-2 A 5.8 to 6.9 mgd water reclamation plant SHALL be constructed on the Specific Plan
site, pursuant to County, State. and Federal design standards. to serve the Newhall Ranch
Specific Plan.
SP 4-12-3 A Conceptual Backbone Sewer Plan SHALL be implemented pursuant to County,
Slate and federal design standards.

Please note: The mitigation monitoring system does NOr say "may", il says, "SHAI.L".

If the Sanitation Plant is not built in accordance with !he mitigation requirements of lhe Newhall
Ranch Specific Plan. the Plan cmmol meet its requirements to provide non-potable water or to
finance its own infrastructure expansion costs.

Further, the Sanitation discharge permit granted by the Regional Water QuaUty Board
required reverse osmosis treatment for the effluent from this plant. By attempting to evade
this requirement, Newhall wiD put the added burden of removing salts from the Newhall
Ranch effluent on the backs of the pubUe.

The CHLORIDE issue

Currently !he Sanitation Districts 26 and 32 in the Santa Clarita Valley do not comply with the
Clean Waler Act Act Total Maximum Daily Load (TMDL) effluent standard of 100 ugl for
Cholride as indicated by the chart below supplied at a fCCent Sanitation District public hearing:

I Emphasis added to all ··shalJstJ in this section
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The Santa Clarita Sanitation Districts' failure to meet the Clean Water TMDL standard for
chloride of l00mgll in the Santa Clara River is a result in part due to the sharp and continuing

5 increase in the use of imported State Water Project (SWP) water as seen by the chart below, (also
suppliedby the Sanitation Districts).

Chloride Sources During .
Drought & Non-Drought Conditions

:=t---_~_~_~_-_-;;;;;;;;:~~;;-~

'''''''~l~

......- ...

~··t"I'_'-

i
'.,..c., ~

This problem is aggravated by high levels of chlorides in the well proposed to be used for lhese
tracts, according to information found in both the Landmark and Mission Village OEms as
indicated in the chart below. Therefore, if Newhall uses the Valencia treatment plant rather than

5 building their own Sanitation Plant as required by the Specific Plan, the chloride levels in the
effluent of that treatment plant will be substantially increased. Without the immediate
construction of the Newhall Ranch Water Reclamation Plant, approved as an RO (reverse
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osmosis salt removal system) facility, the high chloridesintbe wells proposed to be used by this
project in the chart below and the additional imported Nickels water will add to this load.

Water Quality Constituents ofConeern
Secondary Standards:

(from Mission Village DEIR Appendix r:4.8)

Parameter MeL IlLR UIlIt8 E-14 E·15 E·16 E·17

Chloride 25G-BOO-/lOO NA mlVL 15 88 69 14

pH 8.5 - 85 Nil. un1l5 75 7.7 1.3 7.4

Spec.'fc CoodueIatIee ee.C.1
900-1600-2.2011 .NJ\ lIlTI!IoIcm 12.0 IlllKI 1390 1360

Sulfale 2S0·50(HIOO 0.5 mgI1.. 340 330 340 340

Tollll D;osolW<i Solids (TOS]
500·1000'1500 NA mgI1.. gao 890 950 'OllQ

Conclusion and Questions

How "does a side agreement betweenthedeveloper and the Sanitation Districts fit into the
planning oversight purview of the Board ofSupervisors? How can the Planning Department
substantiate that sewer service complies with the County Development Monitoring System or is

6 consistent with the general plan or specific plans if developers make side agreements with the
Sanitation Districts?

The agreement between the developer of the Newhall Ranch Project and the Sanitation District
violates the conditions of the Newhall Ranch SpeCific Plan and puts the Santa Clarita Valleyin
jeopardy ofcontinued non-compliance with the Clean Water Act Chloride TMDL. We therefore
strongly object to this agreement and ask thatthe Board of Supervisors take action to rectify this
issue.

The public should not have to pay the costs of bringing the chloride level into compliance with
8 an increase to their sewer fees. Thank you in advance for addressing these issues.

Sincerely,

"

1-·'~ -' "._~'- I>~, - ~¥!::L.
J

Lynne Plambeck
President
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Th@ Heetlng Trans(tlpt of
The Los Angala; County Board of Supervisors

LYNNE PLAMBECK: GOOD AFTERNOON. WHO WOULD YOU LIKE TO START?

2 OKAY. MY NAME IS LYNN PLAMBECK, AND I'M HERE REPRESENTING

3 SANTA CLARITA ORGANIZATION FOR PLANNING AND THE ENVIRONMENT.

4 AND WE'RE CONCERNED ABOUT THIS AGENDA ITEM NOT FOR THE

5 RESOLUTION ITSELF, WHICH IS PERFECTLY CORRECT, BUT FOR THE

6 STATEMENT WITHIN THE RESOLUTION THAT SAYS THAT liTHE FIRST

7 6,000 UNITS OF NEWHALL RANCH WILL BE PUT THROUGH THE VALENCIA

9 8 TREATMENT PLANT. II THAT'S NOT CONSISTENT WITH THE NEWHALL RANCH

9 THAT WAS PASSED FOR THE FORMATION OF THIS, THE NEWHALL RANCH

10 SANITATION PLANT. THE NEWHALL RANCH SANITATION PLANT IS

11 SUPPOSED TO BE A REVERSE OSMOSIS PLANT, WHICH WILL HELP HANDLE

12 THE CHLORIDE PROBLEM WHICH MAYOR ANTONOVICH, I KNOW YOU'RE

13 WELL AWARE OF, AS YOU SIT ON OUR SANITATION DISTRICT AND HAD

14 TO GO THROUGH ALL THOSE HEARINGS. SO OUR OBJECTION IS NOT TO

15 THE RESOLUTION ITSELF, BUT TO THE FACT IN THE STAFF REPORT

16 THAT SAYS THOSE FIRST 6, 000 UNITS WILL GO THROUGH THE EXISTING

17 VALENCIA TREATMENT PLANT, OR UP TO 6,000 UNITS. AND WE ASK

18 THAT THAT BE STRUCK FROM THE STAFF REPORT BECAUSE IT SEEMS TO

19 BE A BACKDOOR WAY OF GETTING THOSE APPROVED WHEN THERE'S NO
10

20 E.I.R. ON THAT AND IT'S NOT CONSISTENT WITH THE SPECIFIC PLAN.

21 THE ADDENDUM ITSELF THAT WAS PASSED FOR THE FORMATION IN 2005

22 AT L.A.F.C.O. FOR THE FORMATION OF THE SANITATION DISTRICT

11 23 SPECIFICALLY SAYS THAT THE WASTEWATER TREATMENT PLANT WILL BE

BUILT IN STAGES AS THE SPECIFIC PLAN AREA IS DEVELOPED AND

WILL ULTIMATELY BE SIZED TO TREAT UP TO 6.8 MILLION GALLONS.

Th MoetlhH Trahi(tlpt of
Tho Leu Ang 14!~ County Board of SUIJ4!rYIIIuri
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SO IT, TOO, IS NOT CONSISTENT WITH WHAT IS BEING SAID IN THE

STAFF REPORT. SO WE WONDER HOW THE SANITATION DISTRICT WOULD

HAVE MADE AN AGREEMENT LIKE THAT THAT'S IN VIOLATION OF YOUR

ENVIRONMENTAL DOCUMENTS AND THE SPECIFIC PLAN. SO WE ASK YOU

TO INVESTIGATE THAT. AND THEN FURTHER WE ASK THAT THIS

INFORMATION THAT 6,000 UNITS IS GOING TO GO THROUGH THE

VALENCIA TREATMENT PLANT BE STRUCK FROM THE STAFF REPORT.

BECAUSE THE NEXT THING THAT WILL HAPPEN IS IT WILL SHOW UP IN

THE TRACT MAPS AS THOUGH YOU HAD APPROVED IT. WE DID SEND

LETTERS TO EACH SUPERVISOR'S OFFICE. WE'D LIKE TO RESUBMIT

THOSE LETTERS AT THIS TIME. THANK YOU. ONLY ENOUGH FOR THE

SUPERVISORS. I'M SORRY I DIDN'T PROVIDE IT FOR YOU. THAT'S ALL

I HAVE TO SAY, EVEN THOUGH I HAVE 35 SECONDS LEFT.

SUP. ANTONOVICH, MAYOR: THANK YOU, LYNNE, GOOD JOKE.

CAM NOLTEMEYER: MY NAME IS CAM NOLTEMEYER, ALSO SPEAKING FOR

SANTA CLARITA ORGANIZATION FOR PLANNING AND THE ENVIRONMENT.

MAYOR ANTONOVICH, I KNOW YOU WERE AT A MEETING IN SANTA

CLARITA ALONG WITH A COUPLE OF OUR COUNCIL MEMBERS WITH REGARD

TO THE SANITATION DISTRICT TRYING TO PUT UPON THE TAXPAYERS

250 MILLION TO 500 MILLION FOR THE COST OF A REVERSE OSMOSIS

TREATMENT PLANT TO REMOVE CHLORIDES TO MEET THE CLEAN WATER

STANDARD. BECAUSE OF THAT, THERE WAS A LOT OF PUBLIC PROTEST,

AND THAT MEETING DECISION HAS BEEN POSTPONED. AT THAT TIME,

Th Meeting T..anl(...~pt or
The Los Aftg les County Boaf'd of Supervlsut"s
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Th~ Hoctlhg Transe,tlpt of
Th<l b,os Ang(lles County 80atd of Supervisors

THEY NOT ONLY WERE OBJECTING TO THE COST OF 250 TO 500

2 MILLION r BUT THEY WERE ALSO CONCERNED ABOUT THE FACT THAT THEY

3 WERE FUNDING THE SANITATION DISTRICT FOR NEWHALL RANCH. AT

4 THAT TIMEr THE SANITATION DISTRICT MADE IT VERY CLEAR THAT

5 THAT WOULDN'T HAPPEN. NOW WE APPEAR BEFORE YOU, AND NEWHALL

6 LAND IS CLAIMING THAT THEY HAVE THIS AGREEMENT WITH THE

7 SANITATION - - ACTUALLY SANTA CLARITA VALLEY SANITATION

8 DISTRICT OF LOS ANGELES COUNTY TO ALLOW THESE 6 r OOO UNITS TO

9 BE TREATED IN OUR EXISTING SANTA CLARITA WASTEWATER

10 FACILITIES. THOSE FACILITIES ARE NOT REVERSE OSMOSIS PLANTS.

11 AND IF THIS IS ALLOWED, IT WILL ONLY CREATE ADDITIONAL PROBLEM

12 AS FAR AS THE CHLORIDES FOR OUR COMMUNITY. THE REVERSE OSMOSIS

13 PLANT THAT IS REQUIRED WITH THIS NEWHALL TREATMENT PLANT r THAT

14 WILL TAKE CARE OF CHLORIDES. SO DEFINITELY, THEY SHOULDN'T BE

15 ALLOWED TO USE ANY OTHER TREATMENT PLANT. THEY CAN BUILD THIS

16 PLANT, AND ITIS QUITE CLEAR IN THE DOCUMENTS WE HAVE HERE THAT

17 THEY CAN BUILD THAT IN STAGES IN THE SAME WAY THEY ARE

18 PLANNING TO BUILD THE HOUSES IN STAGES. SO WE DEFINITELY ARE

19 OBJECTING TO ANY IDEA OF 6 r OOO UNITS OF NEWHALL RANCH BEING

W ALLOWED TO USE THE CURRENT SANITATION FACILITIES BECAUSE OF

21 THE CHLORIDE ISSUE. AND IT'S A VERY r VERY EXPENSIVE ISSUE FOR

22 OUR COMMUNITY. AND WE WERE PROMISED THAT WE WOULD NOT BE

23 FUNDING ANYTHING FOR THE NEWHALL RANCH. I HAVE 31 SECONDS, BUT

24 THAT IS ALL I HAVE FOR TODAY r THANK YOU.

25

Th Moetlng Tl"an'Sc lpt of
ThQ, LOI Ang 1l!'W COUhty Board of SUptH'vllutl
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LYNNE PLAMBECK: AND IF THAT'S WHAT THEY'RE GOING TO DO, THEY

HAVE TO HAVE ADDITIONAL ENVIRONMENTAL ANALYSIS ON IT.

SUP. ANTONOVICH, MAYOR: OKAY.

MARK DILLON: MARK DILLON. GOOD AFTERNOON, SUPERVISORS. HERE

SIMPLY TO SUPPORT YOUR STAFF AND THE ACTION HERE TODAY THAT IS

BEFORE YOU. AND IF THERE ARE ANY QUESTIONS, I'M HERE TO ANSWER

THOSE.

SUP. ANTONOVICH, MAYOR: OKAY, THANK YOU. THANK YOU. LET ME ASK

DEPARTMENT OF PUBLIC WORKS? COULD YOU RESPOND TO THE NUMBER OF

ISSUES THAT HAVE BEEN RAISED RELATIVE TO THIS PROPOSAL?

SPEAKER: TOM LE BRUN WITH THE SANITATION DISTRICT IS HERE WITH

ME. HE MAY BE ABLE TO ANSWER THE QUESTIONS REGARDING THE

CONCERNS REGARDING THE 6,000 UNITS.

TOM LEBRUN: THE SANTA CLARITA VALLEY BOARD APPROVED AN

AGREEMENT WITH NEWHALL LAND AND FARMING IN 2002 WHICH ALLOWED

UP TO 6,000 OF THE FIRST HOMES OF THE NEWHALL RANCH

DEVELOPMENT TO GO THROUGH THE VALENCIA W.R.P. BUT IT REQUIRES

THE NEWHALL COMPANY TO PAY THE SAME RATES THAT ANY OTHER

DEVELOPER WOULD HAVE IN SANTA CLARITA SANTITATION DISTRICT,

THAT BEING A CONNECTIONS FEE TO BUY INTO THE EXISTING SYSTEM,

Th M ctlng Tran1( lpt of
The Lcn Ang It.!~ County Board of Supervlsurs
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The Hu(!tlng Triuaetlpt of
Tha Los Angal(!.s Count.y oatd of Supervlsot

AND THEN AN ANNUAL PAYMENT FOR THE COST TO OPERATE AND TREAT

2 THE 6,000, THE WASTE FROM THE 6,000 HOMES. SO THAT AGREEMENT

3 PREDATED SOME OF THE OTHER AGREEMENTS AND ACTIONS THAT THE

4 BOARD AND L.A.F.C.O. HAVE TAKEN PREVIOUSLY. AND I THINK THAT

5 WAS THE ONE QUESTION ABOUT WOULD THERE BE FUNDING BY SANTA

6 CLARITA VALLEY RESIDENTS FOR NEWHALL RANCH? THE ANSWER IS NO.

7 NEWHALL LAND AND FARMING WOULD HAVE TO PAY, JUST LIKE ANY

8 OTHER DEVELOPMENT, TO USE THE VALENCIA W.R.P. I DON'T KNOW IF

9 THERE WAS ANY OTHER SPECIFIC QUESTIONS ON --

10

11 SUP. ANTONOVICH, MAYOR: SO WHO PAYS FOR THE -- WHEN IT HAS TO

12 BE ENLARGED, WHO PAYS FOR IT?

13

14 TOM LE BRUN: WHEN THE VALENCIA PLANT WOULD BE ENLARGED --

15

16 SUP. ANTONOVICH, MAYOR: THE NEW PROPOSAL, THE NEW DEVELOPMENT,

17 IS THAT GOING TO HAVE A BUILT-IN FEE FOR EXPANSION OF THAT

18 UNIT?

19

20 TOM LE BRUN: THE 6,000 HOMES WOULD USE UP SOME AVAILABLE

21 CAPACITY IN SANTA CLARITA VALLEY. THIS IS A TEMPORARY

22 ARRANGEMENT UNTIL THE NEWHALL RANCH W.R.P. IS CONSTRUCTED.

23 THAT WOULD BE PAID FOR BY NEWHALL LAND AND FARMING. AND THEN

24 THE FLOWS WOULD, INSTEAD OF BEING PUMPED TO VALENCIA, WOULD

25 FLOW BY GRAVITY TO THE NEW TREATMENT PLANT AT THE COUNTY LINE.

Th Muetlhg Trakuc:ript or
T ~ Los Ang le~ County Board of Sup rvlsuts

57



January 18t 2011

Th M~ tlng Tranwipt: of
Th~ l.os Ang I County Boatd of Supt!rvl ors

2 SUP. ANTONOVICH, MAYOR: SO THEIR ADDITION IS NOT GOING TO

3 MAXIMIZE THE CAPACITY, IT'S GOING TO USE EXISTING RESERVE

4 CAPACITY SO WE DON'T HAVE TO BUILD A FUTURE ONE?

5

6 TOM LE BRUN: THAT IS CORRECT.

7

8 SUP. ANTONOVICH, MAYOR: AND THEY'RE GOING TO PAY A FEE TO USE

9 THE EXISTING FACILITY WHILE THE NEW ONE'S BEING CONSTRUCTED?

10

11 TOM LE BRUN: THAT IS CORRECT.

12

13 SUP. ANTONOVICH, MAYOR: AND THE EXISTING FEE WILL PAY FOR ALL

14 MAINTENANCE?

15

16 TOM LE BRUN: YES.

17

18 SUP. ANTONOVICH, MAYOR: IT WILL COVER THE MAINTENANCE.

19

20 TOM LE BRUN: THEY WILL PAY A FEE TO CONNECT, WHICH IS THE SAME

21 THAT ANY DEVELOPER WOULD PAY ANYWHERE IN SANTA CLARITA VALLEY

22 SANITATION DISTRICT, AND THEY WOULD HAVE TO PAY EVERY YEAR THE

23 COST TO TREAT THE WASTE FROM THOSE 6,000 HOMES.

24

Tho Muetlhg Tl"C\1\1,(t"Jpt of
Tho Los Ang~le;; County Boam of Sup(H'YI,5ut~
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Th~ M ~tlhg Tran cr.pt of
Th~ 1..0 Ang I County Board of Sup@rvl~ot~

SUP. ANTONOVICH, MAYOR: WHAT ABOUT THE OTHER ISSUES THAT WERE

2 RAISED?

3

4 TOM LE BRUN: I AM UNABLE TO TELL YOU BY MEMORY WHAT C.E.Q.A.

5 COVERAGE THERE WAS IN 2002 WHEN THE AGREEMENT WAS PASSED. I

6 JUST DO NOT HAVE THE ANSWER TO THAT. AND IN TERMS OF THE

7 SPECIFIC COVERAGE IN THE NEWHALL SPECIFIC PLAN WITH THE

8 ABILITY FOR THIS WASTEWATER TO TEMPORARILY GO TO THE VALENCIA

9 PLANT, I AM UNAWARE OF THE DETAILS OF HOW THAT ISSUE'S COVERED

10 IN THE NEWHALL RANCH SPECIFIC PLAN, THE E.I.R.

11

12 SUP. ANTONOVICH, MAYOR: COULD YOU ALSO REPORT TO THE BOARD ON

13 THE POINTS THAT WERE RAISED AND THEIR TESTIMONY SO WE COULD

14 HAVE THAT?

15

16 TOM LE BRUN: I'M SORRY, I DIDN'T HEAR YOU, SUPERVISOR.

17

18 SUP. ANTONOVICH, MAYOR: I WOULD LIKE YOU TO RESPOND TO THE

19 BOARD IN A MEMO THE POINTS THAT WERE RAISED BY THE THREE

20 SPEAKERS ON THIS ISSUE.

21

22 TOM LE BRUN: CERTAINLY.

Th M etl" Tr-cil1tCript of
The L,o$ Ang It!' Couhty Boai'd of Supt!rYlsutl
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Th~ H(!~ti/lg Tran (.tlpt of
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LYNNE PLAMBECK: MR. MAYOR, COULD YOU SPECIFICALLY ASK HIM TO

2 RESPOND TO WHO IS GOING TO PAY FOR THE COST OF THE CHLORIDES

3 IN THE WATER? BECAUSE THERE IS NO REVERSE OSMOSIS.

4

5 SUP. ANTONOVICH, MAYOR: THAT'S ONE OF THE QUESTIONS THAT YOU

6 RAISED, AND THAT WILL BE INCLUDED IN THAT REPORT.

7

8 LYNNE PLAMBECK: THANK YOU VERY MUCH.

9

10 SUP. ANTONOVICH, MAYOR: OKAY, THANK YOU. THANK YOU, THANK YOU.

11 SO MOVED. SECONDED BY SUPERVISOR RIDLEY-THOMAS. WITHOUT

12 OBJECTION, SO ORDERED. ITEM NO.5. DAVID CZAMANSKE, LAURIE

13 GOULD, CAMRON STONE, GLEN OWENS, AND CAROL, YOU'LL FOLLOW

14 AFTER THE FIRST SPEAKER, OKAY? THAT'S THE ARTICLE FROM THE

15 "WALL STREET JOURNAL. tI SO THE FIVE OF YOU ARE STILL HERE,

16 RIGHT? COME ON UP AND TAKE YOUR SEAT. OKAY. YOU CAN GO IN THE

17 ORDER YOU WANT.

18

19 LAURIE GOULD: I'M SPEAKING TO THE ESTABLISH A WORKING GROUP

20 WITH COMMUNITY REPRESENTATIVES TO PROVIDE INPUT TO THE LOS

21 ANGELES--

22

SUP. ANTONOVICH, MAYOR: GIVE YOUR NAME FOR THE RECORD, FIRST

SO THAT WE CAN IDENTIFY YOU.

Th M (!tlh Trani(tlpt of
The len Ang le~ County Board of Supe~l!ut"
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1 INTRODUCTION

This revised report, September 2011, addresses the potential impacts of the proposed Landmark

Village Project (the Project), a portion of the Newhall Ranch Specific Plan, on water quality in

the Project’s receiving waters, the Santa Clara River. To evaluate impacts of the Project on water

quality, pollutants of concern are identified based on regulatory and other considerations.

Potential changes in water quality are addressed for pollutants of concern based on runoff water

quality modeling, literature information, and professional judgment. Impacts take into account

Project Design Features (PDFs) selected consistent with the Los Angeles County Municipal

Separate Storm Sewer System (MS4) National Pollutant Discharge Elimination System

(NPDES) Permit, including the Standard Urban Stormwater Mitigation Plan (SUSMP)

requirements. The level of significance of impacts is evaluated using a weight of evidence

approach considering significance criteria that include predicted runoff quality for proposed

versus existing conditions, MS4 Permit and Construction General Permit requirements, and

reference to receiving water quality benchmarks, including Total Maximum Daily Load (TMDL)

wasteload allocations and water quality standards from the Basin Plan and California Toxics

Rule.

This Landmark Village Water Quality Technical Report (WQTR) has been revised to, among

other things, reflect the following LID Performance Standard, which has been adopted for the

Newhall Ranch Specific Plan subregion:

LID PDFs will be selected and sized to retain the volume of stormwater runoff produced

from a 0.75 inch storm event to reduce the percentage of Effective Impervious Area (EIA) to

5 percent or less of the total project area within the Newhall Ranch Specific Plan. Runoff

from all EIA will be treated with effective treatment control measures that are selected to

address the pollutants of concern and are sized to capture and treat 80 percent of the average

annual runoff volume. Compliance with the LID Performance Standard will be evaluated for

each village within the Resource Management and Development Plan (RMDP) as part of the

Tier 2 Water Quality Technical Report process. Each Tier 2 project must demonstrate that

the LID Performance Standard is achieved cumulatively considering the retention volume

provided by the project itself and all previous projects within the RMDP area.

Further detail on implementation of the LID Performance Standard is provided in Section 5.2 of

this WQTR.

The report also assesses the potential for post-development stormwater runoff discharge rates,

velocities, and durations to cause accelerated stream erosion and to impact stream habitat, and

includes PDFs to address these potential impacts.

The purpose of this WQTR is to assess the Project’s potential impacts on surface water and

groundwater quality and hydrology in the receiving surface waters and to identify Project Design



2

Features for inclusion in the Project. Geosyntec Consultants has prepared a Newhall Ranch

Specific Plan Sub-Regional Stormwater Mitigation Plan (NRSP Sub-Regional SWMP)

(Geosyntec, 2008). This Landmark Village WQTR is an independent component of, and is

consistent with, the framework for stormwater water quality and hydromodification management

established by the NRSP Sub-Regional SWMP, serves as the Tier 2 project report for Landmark

Village, and shows compliance with the tiered planning process established in the NRSP Sub-

Regional SWMP.

The U.S. Army Corps of Engineers (Corps) and the California Department of Fish and Game

(CDFG), as lead agencies, have prepared a joint Final Environmental Impact Statement/

Environmental Impact Report (EIS/EIR) for the Newhall Ranch Resource Management and

Development Plan (RMDP) (SCH No. 200001125) (Corps and CDFG, 2010). The Newhall

Ranch RMDP consists of those measures and project design features necessary to avoid,

minimize and mitigate the adverse biological effects of improvements, facilities, and activities

associated with implementation of the Newhall Ranch Specific Plan that will require federal and

state permits and agreements from the Corps and CDFG. Essentially, the RMDP is the biological

mitigation program for the Newhall Ranch Specific Plan. The RMDP has been prepared to plan,

define, and govern the implementation of various avoidance, minimization and mitigation

measures required for implementation of the Newhall Ranch Specific Plan, including onsite and

offsite drainage facilities, bridges, building pads, roads, trails, and facilities associated with the

approved Newhall Ranch WRP.

Potential hydrologic impacts related to stormwater volume and velocity from the 50 year storm

event and the 50 year Capital Flood event are addressed in “Landmark Village Tentative Tract

Map 53108 Drainage Concept” prepared by Psomas (Psomas, 2009) and the “Flood Technical

Report” prepared by Pacific Advanced Civil Engineering, Inc. (PACE) for the Landmark Village

Project (PACE, 2009). Potential biological impacts of the Landmark Village Project are

addressed in the Landmark Village Final EIR, prepared by Impact Sciences, Inc. (Impact

Sciences, 2011). An engineering analysis of streambed fluvial stability in the Santa Clara River

also has been prepared by PACE (PACE, 2006).

The approved Newhall Ranch Specific Plan was the subject of extensive environmental review

in the previously certified Newhall Ranch Program EIR (State Clearinghouse No. 1995011015)

and related Revised Additional Analysis, Volume VIII (May 2003). The Specific Plan was

assessed at the program level as part of the environmental analysis conducted for the Newhall

Ranch Specific Plan. Portions of that analysis, including the certified Flood Section (Section 4.2

– Newhall Ranch Specific Plan EIR) and the certified Revised Additional Analysis (Section 2.3,

Floodplain Modifications), have been used in the development of this Project WQTR.
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2 ENVIRONMENTAL SETTING

2.1 Physical Setting

The Project site is located within the Newhall Ranch Specific Plan area, which is in an

unincorporated portion of Los Angeles County, approximately 30 miles northwest of downtown

Los Angeles. The site is in the Santa Clarita Valley, west of Interstate 5. The developed portion

of the Project (tract map site) lies between the banks of the Santa Clara River to the south, SR-

126 to the north, the confluence of Castaic Creek and the Santa Clara River to the east, and

Chiquita Creek to the west (Figure 2-1). For the purposes of this report, the “Project developed

area” refers to the proposed location of the Landmark Village development, while the “Project

site” includes the tract map site, the borrow site and related haul routes, the Chiquito Canyon

grading site, the utility corridor, and the potable and recycled water tank sites.

The Project impact boundary depicted on Figure 2-1 includes the developed portion of the

Project (Landmark Village tract map site), as well as areas that will be temporarily disturbed

during the construction phase of the Project, which includes the borrow site and other areas of

grading, and areas where underground utilities will be installed.

The proposed tract map site lies on a flat terrace above the Santa Clara River. The majority of the

tract map site is currently used for agricultural purposes and is subject to agricultural disking.

Topography across the site is relatively flat, with elevations ranging from 800 feet to 960 feet

above mean sea level (msl). Habitat on the Project site varies in quality from high biological

value in riparian areas adjacent to the Santa Clara River channel, to highly disturbed habitat such

as upland agricultural areas. According to the Antelope Valley Area Soil Survey (Soil

Conservation Service 1970), nine soil types occur on the Project site: Sandy alluvial land, Metz

sandy loam, Hanford sandy loam (0 to 2%), Hanford sandy loam (2 to 9%), Sorrento loam (0 to

2%), River wash, Saugus loam (30 to 50%), Castaic and Saugus soils, and Zamora loam.

Fill has been placed on the tract map site as a result of road construction, utility line placement,

and agricultural activities. Fill also exists at various locations on both borrow sites, ranging from

minor spill fills to large dumped fill pads associated with historical uses.

The proposed borrow site is characterized by sloping hillsides and adjacent agricultural use. The

borrow site is dominated by coastal sage scrub and mixed chaparral, but also includes several

small areas of non-native grassland and live oak woodland. Elevations on the borrow site range

from approximately 920 feet (near the Santa Clara River) to 1260 feet above msl. The Chiquito

Canyon grading site is dominated by agricultural/disturbed areas, non-native grassland and

coastal sage scrub vegetation. Elevations at this grading site range from approximately 970 feet

(near SR-126) to 1,190 feet above msl.
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The drainage area that encompasses the tract map site consists of six sub-basins that

independently drain toward the Santa Clara River (Psomas, 2009). There are currently no

existing drainage or erosion/sedimentation control improvements located within the site other

than minor agricultural drainage ditches and an insignificant amount of earthen bank protection

along the Santa Clara River (PACE, 2009). A jurisdictional delineation of waters and streambeds

was conducted in accordance with the Corps protocol in 2003 (Impact Sciences). The tract map

site is generally bordered to the east by Castaic Creek, to the south by the Santa Clara River and

to the west by Chiquito Canyon Creek. These drainages are under the jurisdiction of the Corps.

The Chiquita Landfill area drains through an agricultural drain located in the central portion of

the tract map site that is also under the jurisdiction of the Corps. There are no other drainage

features within the Project boundaries that are under the jurisdiction of the Corps.

The Project lies downstream from two water reclamation plants. The Saugus Water Reclamation

Plant (WRP) is located 5 miles upstream from the Project, across Bouquet Canyon Road at

Soledad Canyon Road, and the Valencia Water Reclamation Plant is located 1.5 miles upstream,

just north of Magic Mountain Parkway at the Old Road. Both treatment plants discharge treated

wastewater into the Santa Clara River upstream from the Project.

2.2 Project Area Land Uses

The Project site is located within the Newhall Ranch Specific Plan (NRSP) area, which was

approved by the Los Angeles County Board of Supervisors in May 2003. The Newhall Ranch

Specific Plan is a comprehensive document that guides future development of the Newhall

Ranch property and serves as the zoning for the entire Specific Plan area. The Specific Plan

contains a conceptual development plan, development regulations, design guidelines, and

implementation mechanisms consistent with the goals, objectives, and policies of the Los

Angeles County General Plan and Santa Clarita Area Plan. The NRSP is a large, master-planned

development including approximately 21,000 homes and 19,000 jobs, along with recreational

and mixed uses and public facilities. A complete description of the land uses included in the

NRSP can be found in the Newhall Ranch Specific Plan (SCH # 1995011015; May 2003).

The proposed Project is to develop the 292.6-acre Landmark Village tract map site, located

within the boundary of the approved Newhall Ranch Specific Plan. To facilitate development of

the Landmark Village tract map site, several off-site project-related components would be

developed on an additional 750.9 acres of land that, for the most part, is within the approved

Specific Plan boundary.1 The land uses proposed as part of the project are consistent with the

Newhall Ranch Specific Plan. The Land Use Plan contained within the NRSP designates the

Landmark Village Project for single and multi-family residential, commercial, and recreational

1 Portions of the proposed utility corridor, the proposed potable water tank site (located within the Valencia

Commerce Center business park) and the proposed recycled water tank (located within the Valencia Industrial

Center business park) are outside the boundary of the Newhall Ranch Specific Plan.
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land uses. Existing land use in the developed portion of the Project area consists completely of

agricultural production.

In response to comments received on the Landmark Village Recirculated Draft EIR (RDEIR)

from CDFG, the County has directed the applicant to submit a revised Vesting Tentative Tract

Map (revised project) that, among other design components, reflects an additional riparian

buffer, or setback, that reduces impacts to riparian resources that fall within CDFG’s jurisdiction.

In response to the County’s directive, the applicant has designed a revised project. Specific to

CDFG’s comments, the setback proposed by the applicant as part of its revised project occur

along the west bank of Castaic Creek between SR-126 and the confluence of Castaic Creek and

the Santa Clara River, and along the northern and southern banks of the Santa Clara River.

Key changes to the proposed project resulting from refinements made in response to CDFG’s

comments and at the County’s direction are summarized as follows:

Development Footprint: The size of the development footprint on the project tract map

site would decrease by 16.9 acres (a 7 percent decrease in the development footprint).

Bank Stabilization and Outlets: The linear feet of buried bank stabilization along portions

of the Santa Clara River would decrease by 357 feet, from 18,600 to 18,243 feet. The

number of outlets to the Santa Clara River would decrease from 13 to 9.

Open Space: Within the open space project component, the total amount of open space

would increase from approximately 65 to 76.7 acres, for an overall increase of 11.7 acres.

Other changes resulting from the key revisions to the proposed Project include the following:

Residential: The total number of residential dwelling units would remain unchanged at

1,444 units. Within the residential project component, however, the number of single-

family units would decrease from 308 to 270 units (a reduction of 38 units); the number

of multi-family units would increase from 1,080 to 1,105 units (an increase of 25 units);

and the number of mixed-use/multi-family units would increase from 56 to 69 units (an

increase of 13 units). The range of single-family lot sizes would change from

4,500/5,500/6,000 square feet to 4,500/5,000/5,500 square feet, and the average density

of residential development would change as follows: single-family density would

increase from 6.3 to 7.3 units per acre (du/acre), multi-family density would decrease

from 14.6 to 14.0 du/acre, and mixed-use/multi-family would increase from 9.5 to 16.8

du/acre.

Mixed-Use/Commercial: While the total square footage of commercial space would

remain unchanged at 1,033,000 square feet, the acres of mixed-use commercial area

would decrease from 33.9 to 25.1 acres (a decrease of 8.8 acres, or 26 percent), and the

average floor-to-area ratio (FAR) would increase from 0.7 to 0.9 (an increase of 0.2).
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Elementary School: The size of the elementary school lot would increase from 9.2 to 9.7

acres.

Park and Ride: The size of the park-and-ride lot would decrease from 1.0 to 0.8 acres. 2

The land use areas analyzed in this revised WQTR, which reflect the revised project design, are

listed in Table 2-1 below and illustrated in Figure 2-2.

Table 2-1: Summary of Revised Land Use Program Analyzed

Land Use Designation Landmark Village Project (Acres)

Single-Family1 53.9

Multi-Family 82.9

Commercial2 27.3

School 9.7

Road3 41.6

Open Space 51.24

Park 10.1

Recreation 5.8

Water Quality Facility 10.1

Total 292.6

Off-Site Commercial (Water Tanks) 8.0

Off-Site Road5 98.0

Total Area 398.6
1 16.7 acres of residential roads are included in the Single-Family land use category.
2 Commercial land use acreage includes Mixed-Use/Commercial, Fire Station, and Park and Ride land uses.
3 Road land use includes minor roads (private drives and access road) and major roads, and excludes 16.7 acres included in

Single-Family, and 0.7 acres of Light Rail Reservation, which is included in Open Space.
4 18.5 acres of open space were not included in the water quality model.
5 Off-site roads consist of 2.4 acres of off-site bridge to the south and 95.6 acres of SR-126 right of way to the north.

The two sources of non-potable supplies needed to meet the Project's non-potable water demand

(e.g., irrigation) are recycled water from the planned Newhall Ranch WRP and from the existing

Valencia WRP. The Newhall Ranch WRP's treatment capacity is planned to be 6.8 mgd of

wastewater generated by the Specific Plan, all of which ultimately would be treated at the

Newhall Ranch WRP, and upon tertiary treatment, recycled for landscape irrigation purposes

(except for wet winters periods when irrigation demands would be lower, requiring the discharge

of unused recycled water to the Santa Clara River).

The Newhall Ranch WRP, to be located along the Santa Clara River in the western edge of the

Specific Plan site, is planned to be constructed in stages as the Specific Plan is developed over

time. In the interim, the Santa Clarita Valley Sanitation District (SCVSD) will treat the

2 The revised VTTM would not change the size of the proposed fire station lot; it would remain 1.3 acres in size.
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wastewater from the first 6,000 residential dwelling units within the Specific Plan (up to 1.6

mgd) at the existing Valencia WRP as needed prior to construction/operation of the first phase of

the Newhall Ranch WRP. The interim use of the Valencia WRP is contemplated by the 2002

Interconnection Agreement entered into between Newhall and the Sanitation District Nos. 26 and

32 (later consolidated as the SCVSD).

As proposed in the interim period, treated effluent from the Valencia WRP would be piped to the

proposed chloride reduction facility adjacent to the Valencia WRP for demineralization (using

reverse osmosis or equivalent). Treated effluent would be piped back to the Valencia WRP and

blended with treated effluent so that up to approximately 6,000 units (approximately 1.6 mgd) of

effluent generated by Newhall Ranch Specific Plan in the interim condition would be discharged

at less than 100 mg/L for chloride. The brine by-product of the chloride reduction process would

be piped within the Project’s utility corridor north along The Old Road, west on Henry Mayo

Drive and north on Commerce Center Drive to the brine disposal facility, located in the Valencia

Commerce Center, just north of Castaic Creek. The piping necessary north of the utility corridor

along Commerce Center Drive also would be installed within the existing roadway. The brine

would be injected deep into the Pliocene Pico and Miocene Modelo formations at this location

(the location of these facilities is shown on Figure 2-1). Piping needed to transport effluent from

the demineralization facility to the injection wells would be sized to the satisfaction of the

Sanitation District. The applicant has applied to the U.S. Environmental Protection Agency

(USEPA) for approval to construct the brine injection facility.

The Newhall Ranch Revised Draft EIR (March 8, 1999) contains a project-level analysis of the

potential significant environmental impacts associated with construction and operation of the

approved Newhall Ranch WRP. This Landmark Village WQTR addresses the potential impacts

of recycled water use for irrigation on groundwater quality and considers the potential

cumulative impacts of WRP discharges on water quality and hydromodification in the Santa

Clara River.

2.3 Associated Off-Site Project Components

In addition to the 292.6-acre tract map site, the Project also includes grading and/or development

at off-site project locations.

2.3.1 Long Canyon Road Bridge

The Project includes construction of the Long Canyon Road Bridge. The bridge is intended as

the primary bridge crossing over the Santa Clara River providing access to the central portions of

the Newhall Ranch Specific Plan. The bridge will span approximately 1,050 feet over the Santa

Clara River, with a width of approximately 100 feet. Support for the bridge will involve

construction of 11 piers within the river corridor. Each pier will be spaced approximately 100

feet apart. Additionally, abutments and bank stabilization would be required on both sides of the

bridge to protect against erosive forces.
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2.3.2 Borrow Site

Site preparation would include a cut and fill grading operation with fill being imported to the

tract map site from a borrow site located south of the tract map site. To elevate the Project

development above the floodplain of the Santa Clara River, soil would be imported from a

borrow site located within Adobe Canyon (Figure 2-1). The borrow site is located south of the

Santa Clara River and is bounded by Long Canyon to the west. The total drainage area for the

site is about 215 acres and flows generally northwest and westerly. The majority of the land is

undeveloped with steep to moderate slopes.

The borrow site grading plan would excavate and reshape the hills and depressions forming the

ridge separating Long and Adobe Canyons. Much of this work would occur along the top and

bluffs of an unnamed plateau located just west of Sawtooth Ridge. This plateau ranges in

elevation from a low of 1,130 feet at its northern most point to a high of 1,220 in the southeast,

which is characterized by an increasingly steeper grade. The proposed grading plan would

excavate the southeastern portion of this plateau, creating a gentler slope leading up to the top of

the ridge. The resultant manufactured slope angle would range from 5:1 to 2:1 (horizontal/

vertical). The grading plan also would alter the western facing slope leading up to the plateau,

creating a bench separated by two manufactured slopes stepping down the west-facing ridgeline

defining Adobe Canyon at a 3:1 grade.

Additional earthwork is planned at the terminus of Adobe Canyon where a series of excavations

will result in a manufactured slope approximately 100 feet in height at a relatively uniform 3:1

grade. A series of benches, swales and debris basins will also be constructed to collect, convey

and release runoff in a controlled manner. The fill excavated from the Adobe Canyon area would

be transported across the Santa Clara River to the tract map site using existing at-grade

agricultural crossings. All of this area is within the development footprint approved with the

Newhall Ranch Specific Plan.

Also in response to CDFG’s comments, the revised project and related grading activities in

Adobe Canyon have been modified to avoid impacts to spineflower. Specifically, a minimum of

300-foot buffer area has been established to ensure protection of the spineflower occurrence in

the Adobe Canyon area, unless or until that area is authorized for take in the future as part of

CDFG’s issuance of the incidental take permit for the spineflower. The County will only approve

a Landmark Village proposed project that is consistent with the CDFG-approved Final SCP

(2010).

2.3.3 Chiquito Canyon Grading Site

To accommodate Project-necessitated improvements to SR-126 and debris basins for storm

water flows that are collected by the Project storm drainage system, approximately 120 acres of

land directly north of SR -126 and within Chiquito Canyon would be graded. The Conceptual

Grading Plan would lower the area of the property near the intersection of Chiquito Canyon
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Road with SR-126 by approximately 60 feet when compared to the existing elevation. Rather

than a gradual incline that extends upward at an increasingly greater grade, the reshaped slope

would approximate the grade of SR-126 for about 1,500 feet east of the intersection with

Chiquito Canyon Road. At this point, the grading plan creates a manufactured slope that extends

upward at a uniform 3:1 grade reaching a high of 1,160 feet above msl. A series of benches,

swales and debris basins will also be constructed to collect, convey and release runoff in a

controlled manner. The fill would be excavated from this area and placed as fill in the adjacent

areas. All of this graded area is within the development footprint of the NRSP.

2.3.4 Water Tanks

Potable water would be conveyed to the tract map site from two separate water tank sites. One

tank is proposed north of the SR-126 within the existing Valencia Commerce Center business

park. The second potable water tank would be located within the borrow site, in an area to be

graded as part of the proposed soil transfer. The Project would also implement a portion of the

Specific Plan’s recycled water storage and distribution system with the conversion of an existing

potable water tank on Round Mountain (east the tract map site and east of Interstate 5 within the

Valencia Industrial Center business park) to a recycled water tank. For the purpose of the impact

analysis, the area for the water tanks and access roads to the tanks was estimated to be a total of

eight acres.

2.3.5 State Route 126 Improvements

Improvements to State Route 126 (SR-126) would be constructed in conjunction with the project.

A 95.6 acre portion of the SR-126 project, extending from just west of the intersection of

Commerce Center Drive and SR-126 to the western edge of Landmark Village, including the

widening of the Castaic Creek/SR-126 Bridge, has been included in the Project analysis. Along

with the bridge deck widening, bridge abutments are to be widened to approximately 500 linear

feet (LF) of creek length of reinforced concrete transitioning to soil cement through 50 LF of

creek length of rip-rap.

2.3.6 Utility Corridor

The Project also includes a 110-acre utility corridor that runs parallel to SR–126, from the

western boundary of the tract map site to the approved Newhall Ranch WRP near the Los

Angeles County/Ventura County line, from the eastern boundary of the tract map site to the Old

Road and then south to the Valencia WRP. The utility corridor would serve to extend municipal

services to the site. The utilities will be placed underground and a maintenance access road and

potential future trail would be constructed above ground. As the impact area for the maintenance

access road and trail have not yet been determined, the impacts of these Project components are

assessed qualitatively in this report.
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2.4 Proposed Drainage Improvements – Project and Santa Clara River

The proposed improvements on the Project site that would occur in and adjacent to the Santa

Clara River, including bank stabilization, storm drain outfalls and associated energy dissipaters,

and construction of Long Canyon Road Bridge across the River are described below. At limited

locations on the Project site, such as at outlet structures, access ramps, or bridge abutments,

grouted rip-rap or reinforced concrete would be used to minimize erosion. Approximately 18,243

LF of the River and Creek bank would be provided with buried soil cement protection. This

would include approximately 10,643 LF fronting the tract map site and 6,400 LF on the south

bank downstream (west) of the Long Canyon Road Bridge. Additional buried bank stabilization

would be constructed as part of the approved Newhall Ranch WRP and between The Old Road

and the Santa Clara River (protecting the utility corridor). The bank protection between the Old

Road and the Santa Clara River was approved as part of the Santa Clara River Natural River

Management Plan (NRMP). Approximately 6,600 LF of Turf Reinforcement Mat (TRM) or

similar bank stability protection would be provide along the southern edge of the utility corridor

downstream or west of the tract map site. Additional flood protection improvements would

include the Long Canyon Road Bridge abutments (including rip rap) and piers, the widening of

the bridge abutments (including rip rap) of the SR 126/Castaic Creek Bridge, and the various

outlet structures and energy dissipaters both on-site and off-site. Finally, the above flood control

improvements may necessitate the need for dewatering activities. These activities would be

subject to the applicable requirements of the LARWQCB.

2.4.1 Proposed Project Drainage Improvements

Runoff from the six off-site drainage areas that drain through or onto the developed portion of

the Project site, as defined by the Psomas Landmark Village Drainage Concept Report (Psomas,

2009) would continue to flow through the Project site. Runoff from the developed portions of the

Project would be channeled through the proposed stormwater conveyance system and would be

discharged to the Santa Clara River through nine new outfalls after passing through the water

quality treatment BMPs (see Section 5.3 for further detail). As required in the Los Angeles

County Department of Public Works memorandum entitled, “Level of Flood Protection and

Drainage Protection Standards,” all on-site drainage systems carrying runoff from developed

areas are to be designed for the 25-year Design Storm (Urban Flood), while storm drains under

major and secondary highways, open channels (main channels), debris carrying systems, and

sumps will be designed for the Capital Flood.

2.4.2 Energy Dissipaters

To reduce storm flow velocities and prevent erosion at stormwater discharge points into the

River, energy dissipaters consisting of either rip-rap or other larger reinforced concrete standard

impact-type energy dissipaters would be constructed at the approximately nine storm drain

outlets into the River, pursuant to the requirements of the Newhall Ranch Resource Management

and Development Plan. These energy dissipaters would slow the rate of flow of runoff into the
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River to prevent erosion of the stream channel. Additional dissipaters would be located at the

outlet of Chiquito Creek and Long Canyon Creek.

2.4.3 Bank Stabilization

The Conceptual Backbone Drainage Plan of the Newhall Ranch Specific Plan provides drainage

and flood control protection to developed uses while preserving the Santa Clara River as a

natural resource. The Drainage Plan utilizes several criteria that are to be implemented by

projects that develop within the Specific Plan area. The primary criteria are as follows:

Flood corridor must allow for the passage of Los Angeles County Capital Flood discharge

without the permanent removal of natural River vegetation (except at bridge crossings);

The bank stabilization for the River will generally be established outside of the “waters of

the United States” as defined by federal laws and regulations and as determined by the

delineation completed by the Corps in August 1993;

Where the Corps delineation width is insufficient to contain the Capital Flood flow, the

flood corridor will be widened by an amount sufficient to carry the Capital Flood flow

without the necessity of permanently removing vegetation or significantly increasing

velocity; and

Soil cement will occur only where necessary to protect against erosion adjacent to the

proposed development. Where existing bluffs are determined to be stable and there is no

adjacent proposed development, no bank protection will be built.

Most of the proposed bank protection would consist of buried soil cement to provide scour and

freeboard flood control protection. Soil cement bank protection provides a stable riverbank

protection material, in terms of both surface erosion and structural stability. Additionally, soil

cement bank protection will be mostly buried. After installation, the bank area is revegetated

with native vegetation.

2.5 Receiving Water Bodies and Beneficial Uses

2.5.1 Santa Clara River

The Project will discharge from its storm drain and water quality control facilities directly to

Santa Clara River Reach 53, downstream of its confluence with Castaic Creek.

3 The SCR is divided into reaches for purposes of establishing beneficial uses and water quality objectives.

However, there are two reach classifications, one established by the Los Angeles Regional Water Quality Control

Board (LARWQCB) and one established by the United States Environmental Protection Agency (USEPA). Both of

these reach classifications are used by the LARWQCB and the USEPA in various documents, which at times is a

source of confusion. This report will use the LARWQCB reach numbers.
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The Water Quality Control Plan for the Los Angeles Region (Basin Plan) (LARWQCB, 1994, as

amended) lists beneficial uses of major water bodies within this region (Table 2-2). Santa Clara

River Reach 5 is listed and has specific beneficial uses assigned to it. As identified in Table 2-2,

the existing beneficial uses of Santa Clara River Reach 5 include the following:

MUN*: Conditional potential municipal and domestic water supply

IND: Industrial activities that do not depend primarily on water quality

PROC: Industrial activities that depend primarily on water quality

AGR: Agricultural supply waters used for farming, horticulture, or ranching

GWR: Groundwater recharge for natural or artificial recharge of groundwater

FRSH: Natural or artificial maintenance of surface water quantity or quality

REC1: Water contact recreation involving body contact with water and ingestion is
reasonably possible

REC2: Non-contact water recreation for activities in proximity to water, but not involving
body contact

WARM: Warm freshwater habitat to support warm water ecosystems

WILD: Wildlife habitat waters that support wildlife habitats

RARE: Waters that support rare, threatened, or endangered species and associated
habitats

WET: Wetland ecosystems
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Table 2-2: Beneficial Uses of Surface Receiving Waters

Water Body

Santa Clara River (Hydrologic Unit 403.51) P* E E E E E E E E E E E
1 Waterbodies designated as WET may have wetlands habitat associated with only a portion of the waterbody. Any regulatory

action would require a detailed analysis of the area.
E – Existing beneficial use; P * – Asterixed MUN designations are conditional potential MUN designations4.
Source: Water Quality Control Plan for the Los Angeles Region (Basin Plan) (LARWQCB, 1994, as amended)

The NRSP area is located within the Santa Clara River Hydrologic Basin and associated

watershed, which is 1,634 square miles in area. The portion of the Santa Clara River watershed

that is located generally upstream or east of the Ventura County/Los Angeles County

jurisdictional line is approximately 640 square miles in size, and drains portions of the Los

Padres National Forest from the north, the Angeles National Forest from the north and northeast,

and the Santa Susana Mountains from the south and southeast. The Santa Clara River extends

approximately 5.5 miles east to west across the NRSP area. The NRSP area comprises 2.9

percent of the Santa Clara River watershed upstream of the Los Angeles County/Ventura County

line, 1.1 percent of the total Santa Clara River watershed, and approximately 58 percent of the

20,724-acre tributary drainage area. The Landmark Village project site comprises 972 gross

acres within the 1,634 square-mile Santa Clara River Basin watershed.

The Santa Clara River (SCR) watershed drains an area in the Transverse mountain range of

southern California. The SCR flows generally west from its headwaters near Acton to the Pacific

Ocean near the City of Ventura, approximately 40 miles downstream of the Project location. The

river exhibits some perennial flow in its eastern-most stretches within the Angeles National

Forest, then flows intermittently westward within Los Angeles County. The principal tributaries

of the upper river watershed in Los Angeles County are Castaic Creek, Bouquet Canyon Creek,

San Francisquito Creek, and the South Fork of the Santa Clara River. Placerita Creek is a large

tributary draining the western-most end of the San Gabriel Mountains; it joins the South Fork,

which flows directly into the Santa Clara River. Castaic Creek is a south-trending creek that

confluences with the Santa Clara River upstream and adjacent to the Project. Castaic Lake is a

DWR-owned reservoir located on Castaic Creek. San Francisquito Canyon Creek is an

intermittent stream in the watershed adjacent to Bouquet Canyon to the southeast. Elevations

4 On December 5, 2001, the U.S. Federal District Court issued an order that effectively invalidated USEPA’s

requirement that the asterisked MUN designated uses (MUN* uses) in the Los Angeles Basin Plan be immediately

enforced. See Order granting plaintiffs’ motion for summary judgment and remanding action to USEPA, No. CV

00-08919 R(RZx), City of Los Angeles et al. v. United States Environmental Protection Agency, dated December 18,

2001. See also letter dated February 15, 2002, from Alexis Strauss, USEPA Region IX, to Celeste Cantu, Executive

Director, California SWRCB: “…waters identified with an (“*”) in Table 2-1 do not have an MUN as a designated

use until such time as the State undertakes additional study and modifies its Basin Plan.” USEPA also stated that

this conditional use designation has no legal effect.
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within the watershed range from sea level at the river mouth to 8,800 feet at the summit of

Mount Pinos in the northwest corner of the watershed.

The principal sources of water contributing to the base flow of the Santa Clara River are: (a)

groundwater from the Alluvial aquifer basin in Los Angeles County, which seeps into the

riverbed near, and downstream of, Round Mountain (located just below the mouth of San

Francisquito Creek); (b) tertiary-treated water discharged to the Santa Clara River from two

existing Los Angeles County Sanitation District WRPs -- the Saugus WRP, located near Bouquet

Canyon Road bridge, and the Valencia WRP, located immediately downstream of I-5 (for

locations, see Figure 2-1); and (c) in some years, DWR-released flood flows from Castaic Lake

into Castaic Creek during winter and spring months (CH2M Hill, 2005). The Saugus WRP has a

permitted dry weather average design capacity of 6.5 million gallons per day (mgd) creating

surface flows from the outfall to near Interstate 5. The Valencia WRP outfall is located

immediately downstream of the Interstate 5 bridge and has a permitted dry weather average

design capacity of 21.6 mgd, creating surface flows extending through the Project area and into

the far eastern portion of Ventura County. The combined average treated discharge from both

WRPs between January 2004 and June 2007 was approximately 20 mgd.

The reach of the SCR within and adjacent to the Project has multiple channels (braided). This

kind of system is characterized by high sediment loads, high bank erodibility, and intense and

intermittent runoff conditions. Combined with the relatively flat gradient of the SCR at this point

(less than one percent), the SCR has a high potential to aggrade (deposit sediment) at low flow

velocities (PACE, 2006a).

The following description of the physiography, climate, flows, and vegetation of the Santa Clara

River are summarized primarily from Assessment of Potential Impacts Resulting from

Cumulative Hydromodification Effects, Selected Reaches of the Santa Clara River, Los Angeles

County, California (Balance Hydrologics, provided in Appendix F).

Physiography

The Santa Clara River flows through a complex, tectonically-active trough. Some of the most

rapid rates of geologically-current uplift in the world are reported from the Ventura anticline and

San Gabriel Mountains, just to the northwest and southeast, respectively, of the river. Slopes are

very steep, with local relief of 3,000 to 4,000 feet being common. These faults bring harder,

more resistant sedimentary rocks over softer and younger sedimentary formations, but all

formations are fundamentally soft and erodible. On either side of the faults, sandstone and

mudstones prevail. The northeastern and southeastern corners of the watershed are underlain by

deeply-weathered granitic and schistose rocks, which produce sands that are coarser than those

of other rock units when they weather and erode. The San Gabriel fault crosses the valley,

bringing slightly more resistant rock to the surface and creating a local base level reflected as a

slight rise or ‘bump’ on the river’s longitudinal profile.
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Most geologic materials in the watershed decompose mainly to silts, clays, and sand, with some

coarser materials. Most sediment moved by the Santa Clara River and its main tributaries is fine,

with less than 5 percent bedload-sized material (>0.25 mm, or about 0.01 inches in diameter).

Some gravels and cobbles do occur within the beds of the stream and in their alluvium.

Nonetheless, both the bed and the sediment transported by the river tend to be finer than in most

Southern California watersheds.

Flows

Downstream of the Valencia WRP, the SCR is perennial past the Los Angeles County/Ventura

County line to approximately Rancho Camulos. Flows in the SCR can also be affected by

groundwater dewatering operations or by diversions for agriculture or groundwater recharge.

Throughout the Santa Clara River channel, there are complex surface water/groundwater

interactions where both gaining and losing river segments are found. Downstream of the County

line, however, the Santa Clara River flows through the Piru groundwater basin, which represents

a “Dry Gap” where dry-season surface flows are interrupted and streamflow is lost to

groundwater.

The SCR is underlain by several distinct alluvial groundwater basins in Ventura County—the

Piru, Fillmore, and Santa Paula Basins. These basins are divided longitudinally by sills or ridges

of bedrock that support areas of locally-high (shallow) groundwater, including the area upstream

from the County line (above the Piru Basin), and upstream from the mouth of Sespe Creek (the

transition between the Piru and Fillmore Basins). This locally-high groundwater sustains summer

baseflow and riparian vegetation within the SCR corridor even through relatively dry climatic

cycles.

Flows in the SCR, as in most southern California streams, are highly episodic. For the gaged

period between 1953 and 1996, annual flow at the Los Angeles County/Ventura County line

gage ranged between 253,000 acre-feet (1969) and 561 acre-feet (1961). Annual peak flows at

the County line between 1953 and 1996 ranged from 68,800 cfs (1969) to 109 cfs (1960). Of

note is that the second highest annual peak, 32,000 cfs in 1966, was less than half of the highest

peak (68,800 in 1969). These large episodic events have a significant impact on the geomorphic

characteristics of the Santa Clara River mainstem.

After studying the response of the river to several different anthropogenic and natural

disturbances, Balance Hydrologics (2005) concluded that the Santa Clara River, as with many

streams in semi-arid southern California, is highly episodic. Concepts of “normal” or “average”

sediment-supply and flow conditions have limited value in this “flashy” environment, where

episodic storm and wildfire events have enormous influence on sediment and storm flow

conditions. In these streams, a large portion of the sediment movement events can occur in a

matter of hours or days. Other perturbations which can potentially affect channel geometry

appear to have transitory or minor manifestations. For example, effects on SCR channel width

due to the 1980s levee construction was barely discernible by the first few years of the 21st
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century, probably mostly due to morphologic compensation associated with the storm events in

the mid- to late-1990s. As a result, channel morphology, stability, and character of the Santa

Clara River is almost entirely determined by the “reset” events that occur within the watershed.

Vegetation and Habitat Types

Much of the watershed upstream of the Newhall Ranch Specific Plan area receives rainfall

averaging about 18 to 25 inches per year. As throughout Southern California, rainfall in the

Santa Clara watershed alternates between wet and dry periods, a variation that is central to

understanding the geomorphic history of the watershed. Wet cycles tend to persist for several

years, sometimes for periods of 6 or 8 years, during which rainfall, although variable, may

average about 140 to 150 percent of the long-term average. For the woody riparian vegetation

along the banks and on islands in the braided channels, these are crucial periods for

establishment and growth. During dry cycles, the roots of the riparian vegetation must grow

downward to the water table or perched zones, and where it cannot do so, this band of vegetation

will die back.

The existing SCR channel contains a variety of vegetation types (Impact Sciences, 2003). The

active SCR channel is mostly barren due to scouring by seasonal storm flows. However,

vegetation types on the adjacent terraces vary based on elevation relative to the active channel

bottom and the frequency of flooding. The following series of vegetation types occur along a

vertical gradient from the channel bottom to the highest SCR terrace on the floodplain: emergent

herbaceous, woody shrubs, and trees.

The Santa Clara River corridor at the Project site supports three general categories of habitat

(Impact Sciences, 2003): (1) aquatic habitats, consisting of flowing or ponded water; (2) wetland

habitats, consisting of emergent herbs rooted in ponded water or saturated soils along the

margins of the active channel; and (3) riparian habitat, consisting of woody vegetation along the

margins of the active channel and on the floodplain. Both year-round and seasonal aquatic

habitats are provided and are subject to periodic disturbances from winter flood flows. These

flows inundate areas that are dry most of the year. They also carry and deposit sediment, seeds,

and organic debris; form new sandbars and destroy old ones; and erode stands of vegetation.

New stands of vegetation are created where vegetation becomes established by seeds or buried

stems. Thus, the aquatic habitats of the river are in a constant state of creation, development,

disturbance, and destruction.

2.5.2 Tributaries to the Santa Clara River

Several tributaries drain into the Santa Clara River adjacent to the Landmark Village Project site,

including Chiquito Canyon and Long Canyon, which enter the River downstream of the Project

site, and Castaic Creek, which enters the River upstream of the Project site (Figure 2-1). Project

runoff from the developed portion of the Project will not be discharged to the tributaries; all

Project runoff will be discharged to the Santa Clara River after receiving treatment in the Project
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PDFs. Construction phase activities (borrow sources and grading) will occur in areas that drain

to Adobe Canyon, Long Canyon, and Chiquito Creek.

The Chiquito Canyon, Long Canyon, and Castaic Creek watersheds are characterized by both

rugged and steeply developed foothills that have numerous smaller tributary canyons that dissect

the watershed, connecting to the narrow alluvial valley associated with the main stem drainage.

Approximately 90 percent or more of the watersheds' area consists of rugged foothill topography

with the remainder being the narrow valley floor. Generally, the soils in the watersheds are

characterized as silty clay loams from both the Castaic and Saugus formations. Also, the soils

within the watersheds can be predominately classified as being in hydrologic soil group C

(higher runoff potential) with exception of areas adjacent to the main stem drainages that are

Type A (lower runoff potential) and Type B in the lower reaches.

The 4.85 square mile (3,106 acre) Chiquito Canyon watershed is a tributary to the northern bank

of the Santa Clara River. Approximately 490 acres of Chiquito Canyon, or only 16% of the

watershed area, is located within the NRSP boundary, with the majority being upstream of the

NRSP boundary in the developed Val Verde community (PACE, 2006b). The upper portion of

the drainage is aligned in a general west to east direction while the lower portion of the drainage

flows in a north to south direction. The linear distance from the upper headwaters to the canyon

mouth is approximately 28,318 feet, with an average overall slope of 0.031. The major natural

main stem drainage course within the watershed has an average slope through the NRSP area of

approximately 0.025. The topography for the watershed varies from a maximum elevation of

1,800 feet in the headwaters to a low elevation of 925 feet near the mouth of the canyon at the

Santa Clara River valley. The area surrounding the upper channel in Chiquito Canyon within the

Newhall Ranch project area is primarily comprised of agricultural land (URS, 2003). In contrast

to the vegetation found in the upper portion of Chiquito Canyon within the project area, the

vegetation found in the downstream portion of the drainage within the project area is quite

diverse, supporting scalebroom scrub, coast live oak woodlands, and Great Basin scrub.

The two square mile (1,295 acre) Long Canyon watershed is also tributary to the southern bank

of the Santa Clara River. Approximately 845 acres of Long Canyon, or 65% of the watershed

area, is located within the NRSP boundary, with the remainder being upstream in the Legacy

Village subregion (see Figure 2-1). The drainage in the headwaters is aligned in a general west to

east direction. The distance from the upper headwaters to the canyon mouth is approximately

18,350 lineal feet, with an average overall slope of 0.052 (PACE, 2006b). The major natural

main stem drainage course within the watershed has an average slope in the lower reaches of the

watershed of approximately 0.11. The topography for the watershed varies from a maximum

elevation of 2,600 feet in the headwaters to a low elevation of 930 feet near the mouth of the

canyon at the Santa Clara River valley. Both sides of this watershed contain habitat types

comprised primarily of coastal sage scrub, with small pockets of chamise chaparral, and

grassland present (URS, 2003). Within the stream channel, there is a mixture of grassland,
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elderberry scrub, live oak woodland, alluvial scrub, great basin scrub, mixed chaparral, and

alluvial scrub.

The 8.7 square mile (5,555.3 acre) Castaic Creek watershed is a tributary located north of the

Santa Clara River. The total length of the mainstem channel is approximately 36,819 feet, with

an average overall slope of 3.7 percent. The maximum elevation difference from the headwaters

to the mouth of the creek at the Santa Clara River is 1,378 feet. Generally, the soils in the

watershed are characterized as Saugus loam and are predominately classified as being in

hydrologic soil group "B" (lower runoff potential). The associated vegetative cover within the

watershed varies, but primarily consists of California coastal sage scrub.

The Adobe Canyon borrow site is located south of the Landmark Village tract map site and east

of Long Canyon on the south side of the river. Adobe Canyon is characterized by sloping

hillsides and adjacent agricultural use. The borrow site is dominated by coastal sage scrub, but

also includes areas of coastal sage chaparral scrub, non-native grassland, and live oak woodland.

Elevations on the borrow site range from approximately 920 feet (near the river) rising to 1,260

feet above mean sea level further south.

2.6 Existing Receiving Water Quality

Due to the size of the study area and the highly variable nature of wet weather surface water

quality in the Santa Clara River throughout the study area, it was not appropriate to summarize

water quality data for a single timeframe or location in order to establish baseline water quality

conditions. As discussed above, flows in the Santa Clara River are highly episodic in nature and

this characteristic can affect surface water quality considerably. The data summarized below,

however, is recent and provides an accurate and reasonable characterization of existing water

quality conditions that exist in the Project area. Data collected by the USGS at the Los Angeles

County/Ventura County line also summarized below provides historical perspective of water

quality within the Santa Clara River at the downstream Project boundary.

The existing wet and dry weather surface water quality in the Project area was characterized

from available water quality monitoring data obtained from the following four sources (see

Figure 2-1 for monitoring locations):

1. Newhall Ranch Tributary Stormwater Monitoring. Two storm events were monitored in

Potrero Canyon, San Martinez Grande Canyon, Middle Canyon, Chiquito Canyon, and an

unnamed tributary in Long Canyon. This data is relevant in terms of characterizing the

existing stormwater runoff within the Project area. Although limited, this data is relevant

in terms of characterizing the existing stormwater runoff within the Santa Clara River

tributaries within the NRSP area as the conditions within these watersheds have not been

altered since 2000.
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2. Newhall WRP. The Newhall Ranch is required to conduct pre-startup water quality

monitoring at upstream and downstream locations from the outfall of the approved

Newhall WRP. Wet and dry weather monitoring data were collected from two stations in

the SCR from the spring of 2004 through 2007: one station is near the downstream

boundary of the NRSP area near to the proposed WRP outfall location, and the second is

about 2.5 miles further downstream. Additionally, dry weather monitoring has been

conducted at three stations (RSW-001U, RSW-001D, RSW-002D) as required by the

Newhall WRP NPDES Permit (LARWQCB, 2007). These stations are referred to below

as the “Newhall WRP NPDES Stations.”

3. LA County Monitoring. The County of Los Angeles conducts in-stream monitoring on

the mainstem of the SCR at a mass emission station located at The Old Road, upstream of

the Project area. Both dry weather and wet weather monitoring data are available. Wet

weather monitoring data are available from November 2002 through February 2009. The

LA County monitoring data are the most current and are the only source of wet weather

monitoring in the SCR immediately upstream of the Project area.

4. USGS Monitoring. The USGS collected a large number of water quality data in the SCR

near the County line from 1951 through 1995. These data provide a historical perspective

of wet and dry weather water quality in the SCR immediately downstream from the

Project area.

2.6.1 Wet Weather Water Quality Monitoring

Wet Weather Monitoring Locations and Rainfall Conditions

NRSP Area Stormwater Monitoring. Newhall Land conducted stormwater monitoring of

tributary streams in the NRSP area to characterize the existing surface water quality during wet

weather conditions (the monitoring data is provided in Appendix C). Stormwater samples were

collected during two storm events in March 2001 at five monitoring locations (Stations A-E)

shown on Figure 2-1. Three of the five monitoring stations were located at the mouths of SCR

tributaries in Potrero Canyon (Sta. A), San Martinez Grande Canyon (Sta. B), and Middle

Canyon (Sta. D). The other two monitoring stations were located on tributaries upstream from

the mainstem of the SCR; one was just downstream of the community of Val Verde in Chiquito

Canyon (Sta. E) and one was on an unnamed tributary in Long Canyon, 0.25 mile upstream of

the ‘Onion Field’ (Sta. C). Aside from Station E, which is downgradient of existing residential

development, the land uses in the areas tributary to the Stations A, B, C, and D are

predominately open space with some agriculture and oil and gas operations.

Table 2-3 lists the rainfall depth and duration of the two monitored storm events. The first storm

was a small event (0.2 inches) that was likely just large enough to result in stormwater runoff.

The depth of the second event was larger than the median storm depth (0.6 inches) at the nearby

National Climatic Data Center (NCDC) Newhall rain gauge (see location on Figure 2-1). The
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median depth of 0.6 inches is based on a storm event analysis which identified 613 storms

exceeding 0.1 inches that occurred from October 1968 to December 2008. The average storm

duration for storms greater than 0.1” in the 40 year Newhall rain gauge record is 11.4 hours.

Table 2-3: Depth and Duration of Storms Monitored at Project Site

Date Depth (in)1 Duration (hours)1

03/06/01 0.2 3

03/08/01 0.7 10
1 Based on rainfall measured at the Newhall rain gauge.

Newhall WRP Pre-Startup Monitoring. Newhall Land has conducted pre-startup receiving

water quality monitoring for the approved Newhall Ranch WRP at two locations in the SCR (see

Figure 2-1):

NR1 is located in the SCR 300 feet upstream of the WRP outfall location, and

NR3 is located in the SCR approximately 7,500 feet downstream of the WRP outfall.

Five storms with rainfall depths ranging from 0.1 to 0.6 inch were sampled at NR1 and NR3 and

one very large storm with a depth of 4.45 inches was sampled at NR3 (Table 2-4). Grab

sampling methods were used. Table 2-4 shows the depths and durations of storm events

monitored.

Table 2-4: Depth and Duration of Storms Monitored for Newhall WRP

Date Depth (in)1 Duration

12/07/04 0.12 6

2/17/053 0.6 12

2/18/052,3 4.45 12

11/9/05 0.12 6

11/10/053 0.2 1

2/17/06 0.31 7
1 Based on rainfall measured at the Newhall rain gauge.
2 NR-3 only sampled
3 Estimated due to lack of gauge data.

LA County Department of Public Works Monitoring Data. The Los Angeles County

Department of Public Works (LACDPW) has conducted mass emission dry and wet weather

monitoring in the Santa Clara River for seven seasons - from 2002 through 2009 (LACDPW,

2009). The monitoring station (S29) is located in the Santa Clara River at The Old Road (Figure

2-1). It is approximately two miles upstream from the eastern boundary of the NRSP area. The

monitoring station is downstream of the Saugus WRP and the City of Santa Clarita and upstream

of the Valencia WRP. The monitoring station is intended to provide long-term information about
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water quality trends in areas with heterogeneous land uses and has a tributary area of 411 square

miles.

Monitoring at the mass emission station included twenty-six storm events over 7 years.

Composite samples were collected for most parameters; grab sampling was used for bacteria

analyses. Table 2-5 lists the rainfall depths and durations of the twenty-six monitored storm

events based on hourly rainfall measurements at the Newhall rain gauge. The storm event on

1/14/2006 was not included in the data summaries as it was less than 0.1”, the minimum storm

depth to generate runoff. The median of the twenty-five remaining storm events is 0.64”, roughly

equivalent to the median storm depth for the Newhall rain gauge from 1968 through 2008 (0.60

inches).

Table 2-5: Depth and Duration of Storms Monitored by LACDPW at S29

Date Rainfall Depth (inches)1 Storm Duration (hours)1

11/8/2002 1.6 21

12/16/2002 1.9 5

2/11/03 8.0 32

3/15/03 2.0 16

10/31/2003 0.30 4

12/25/2003 1.80 14

1/1/2004 0.4 9

10/17/2004 0.64 7

10/26/2004 2.22 13

1/7/2005 9.99 92

10/17/2005 1.61 14

12/31/2005 0.6 4

1/14/20062 0.08 2

2/17/2006 0.32 7

12/9/2006 0.47 2

12/16/2006 0.12 2

1/30/2007 0.44 16

2/19/2007 0.24 5

2/22/2007 0.32 3

9/21/2007 0.98 16

11/29/2007 0.34 6

12/6/20073 0.43 48

11/26/2008 1.22 17
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Date Rainfall Depth (inches)1 Storm Duration (hours)1

12/15/2008 1.22 19

2/5/20094 2.2 40

2/13/20094 0.32 3
1 Based on rainfall measured at the Newhall rain gauge
2 This storm was not included in monitoring summary since it is <0.1”
3 The Newhall gauge noted accumulations for this storm event. LA County recorded this storm with a depth of 0.43” and

duration of 9 hours.
4 The depths and durations for storms in 2009 are those recorded by LA County.

USGS Water Quality Monitoring Data. The US Geological Survey (USGS) has collected

stream flow and water quality data at a number of locations in the SCR watershed

(http://waterdata.usgs.gov/nwis). Among the largest data sets are flow and water quality data

collected at USGS station 11108500 located on the Santa Clara River just downstream of the Los

Angeles / Ventura County Line. This station is located approximately one mile downstream of

the NRSP area (Figure 2-1), and downstream of both existing WRPs.

The USGS collected water quality data between April 1951 and October 1995. These data thus

provide a historical perspective of water quality in the SCR within the NRSP area.

Data presentation. To facilitate interpretation, the wet weather water quality data were grouped
into two categories depending on the depth of 2-day antecedent rainfall measured at the Newhall
rain gauge:

1. 0.1 – 1 inches. Rainfall depths that would likely produce runoff volumes characteristic of

more frequent, smaller storm events.

2. > 1 inch. Rainfall depths that would likely produce runoff volumes characteristic of

larger, less frequent storm events.

Selected General Constituents

The selected general constituents examined were Total Suspended Solids (TSS), Total Dissolved

Solids (TDS), Hardness and Chloride (see Section 4 for a discussion of pollutant selection). TSS

is a measure of the particulate matter suspended in water. Total dissolved solids (TDS) are a

measure of the dissolved cations and anions, primarily inorganic salts (calcium, magnesium,

potassium, sodium, chlorides and sulfates). TDS is an impairing pollutant in Reach 3 of the SCR

as listed in the State’s 2006 303(d) list of impaired water bodies. High TDS levels can impair

agricultural, municipal supply, and groundwater recharge beneficial uses.

Hardness and chloride are important components of TDS. Hardness is a measure of the

polyvalent cations, primarily calcium and magnesium. It is expressed as an equivalent

concentration of calcium carbonate (CaCO3). Hardness measurements are important because the

toxicity of metals (and the associated water quality objectives) is an inverse function of the
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hardness. Chloride comprises a large proportion of the TDS and is responsible for impairments

in its own right. High levels of chloride in Santa Clara River Reaches 3, 5, and 6 are causing

impairment of listed beneficial uses for agricultural irrigation. Irrigation of salt sensitive crops,

such as avocados and strawberries, with water containing elevated levels of chloride can result in

reduced crop yields. A chloride TMDL was approved for these reaches in 2005.

Results for concentrations of TSS, TDS, chloride and hardness for the four datasets are listed in

Table 2-6 through Table 2-9. Rather than measuring TDS, the USGS station has recorded

specific conductance (that is, the extent to which the sample conducts an electric current), which

is related to TDS concentration. TDS concentration can be estimated as 0.55 to 0.9 times the

specific conductance (Sawyer et al, 1994).

Table 2-6: Average Concentrations of General Constituents and Nutrients from Newhall

Ranch Tributary Stormwater Monitoring, March 2001

Constituent

Site A

Mouth of Potrero

Site B

Mouth of San

Martinez Grande

Site C

Long Canyon

Upstream of

Onion Field

Site D

Mouth of Middle

Canyon

Site E

Middle of

Chiquito

TSS (mg/L) 835 41,100 36,000 5,650 6,645
TDS (mg/L) 7,380 2,825 190 160 205
Hardness
(mg/L as
CaCO3)

2,225 1,205 147 59 107

Chloride
(mg/L)

870 125 3 3 11

Table 2-7: Newhall Ranch WRP Startup Wet Weather Water Quality Data for General

Constituents and Nutrients in the Santa Clara River, 2004 - 2006

Constituent
2-day Antecedent
Rainfall (inches)

Sample
Site

Minimum
(mg/L)

Maximum
(mg/L)

Average
(mg/L)

TSS
0.1 – < 1.0

NR1 32 107 58

NR3 32 235 112

NR3 - - 43,360

TDS
0.1 – < 1.0

NR1 622 1,136 855

NR3 698 2,020 1,076

NR3 - - 2,100

Hardness
(mg/L as CaCO3)

0.1 – < 1.0
NR1 304 464 387

NR3 352 670 475

NR3 - - 832

- = no or insufficient data; NA – not applicable
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Table 2-8: LACDPW Stormwater Monitoring for Selected General Constituents at the

SCR Mass Emission Station (S29) during 2002-2009

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples Minimum Maximum Average

TSS (mg/L)
0.1 – < 1.0 14 26 2,202 729

11 53 6,591 1,482

TDS (mg/L)
0.1 – < 1.0 14 130 732 419

11 28 364 197

Hardness (mg/L)
0.1 – < 1.0 14 70 428 223

11 15 170 101

Chloride (mg/L)
0.1 – < 1.0 14 16 118 60

11 3 52 22

- = no or insufficient data; NA – not applicable

Table 2-9: USGS Water Quality Data for Selected General Constituents in the Santa Clara

River at the County Line during 1951 – 1995

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

TSS (mg/L)
0.1 – < 1.0 10 10 248 4,730 2,291

41 41 107 51,200 10,711

Specific Conductance
(uS/cm)

0.1 – < 1.0 33 33 831 4,220 2,246

42 42 637 3,240 1,309

Hardness (mg/L)
0.1 – < 1.0 27 27 270 1,500 773

37 37 250 1,200 546

Chloride (mg/L)
0.1 – < 1.0 34 34 21 290 122

39 39 14 192 61

TSS. It is generally expected that TSS concentrations in alluvial streams can be greatly elevated

during storm runoff because of the combination of high sediment supply and a high capacity for

instream transport and erosion. TSS concentrations in Table 2-6 to Table 2-9 are sometimes very

high, due to the highly erodible, easily transportable, sandy alluvial soils and sediments. Highest

TSS concentrations were measured at some of the tributary canyons (Table 2-6), but were also

observed in the SCR (Table 2-8 and Table 2-9). These latter results show the capacity of high

flows in the Santa Clara River for sediment transport and support the conclusion that large

rainfall events result in a “reset” of the main channel. As concluded by Balance Hydrologics

(2005), concepts of “normal” or “average” sediment-supply and flow conditions have limited

value in this “flashy” environment, where episodic storm and wildfire events have enormous
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influence on sediment and storm flow conditions. In the Santa Clara River, a large portion of

sediment movement events can occur in a matter of hours or days.

Average and maximum concentrations are much higher in the larger storms than the smaller

storms at the downstream sites on the SCR. This pattern is also evident in the upstream

LACDPW station, to a lesser extent.

The water quality objective for TSS in the Basin Plan is a narrative standard, which states,

“water shall not contain suspended or settleable material in concentrations that cause nuisance or

adversely affect beneficial uses”.

TDS. Stormwater monitoring data collected in the NRSP tributaries (Table 2-6) show greatly

differing TDS levels among the five monitoring stations. Measured TDS concentrations were

very high at Sites A and B, while TDS concentrations at the other three sites were low. It is

highly unlikely that this is a land use effect. Elevated TDS levels in runoff at Site A and B is

likely a result of the natural soil properties of the marine layers of the Pico Formation, and the

high groundwater table conditions in these two canyons, suggesting that groundwater discharges

to the streams contributed to the elevated TDS levels. These greatly differing dissolved solid

(TDS) concentrations are also reflected in some of the components that make up the TDS

(chloride and hardness) as described below.

Average concentrations of TDS in the Santa Clara River were moderate to high, ranging from

216 mg/L to 2,100 mg/L. Using an estimate of 0.64 times the specific conductance for the USGS

data, the TDS concentrations at this station averaged around 1,400 mg/L for storm flows. The

Basin Plan objective for TDS in Santa Clara River Reach 5 is 1,000 mg/L.

Much higher average concentrations were observed at the three downstream SCR stations (NR-1,

NR-3, USGS) compared with the upstream LACDPW station, and this could be due to their

location downstream of the tributaries represented by Sites A and B, with their much higher salt

content.

TDS concentrations were generally lower in the larger storms, reflecting a dilution effect.

Hardness. Hardness is a measure of the multivalent cations in water, principally calcium,

magnesium, strontium, iron, and manganese (Sawyer et al, 1994). These cations are capable of

reacting with soap to form precipitates and with certain anions to form scale. The hardness in

water is derived largely from contact with soil and rock formations, and affects the CTR values

for certain metals as discussed above. Waters with a hardness concentration from 150 mg/L to

300 mg/L as CaCO3 are considered hard; waters with a hardness concentration above 300 mg/L

as CaCO3 are considered very hard.
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The stormwater monitoring data for hardness were analogous to the data for TDS. Hardness

concentrations were very high at the tributary Sites A and B, and low to moderate at the other

three tributary sites. High hardness at Sites A and B could be due to natural high levels of

calcium and magnesium in the local soils and sedimentary formations (such as lime and gypsum

deposits), and the high groundwater table conditions in these two canyons, suggesting again that

groundwater discharges contributed to the elevated hardness levels.

In the SCR, average hardness values were greater downstream (NR3, NR1, USGS sites –

Table 2-7, Table 2-9) than at the LACDPW station (Table 2-8). This is most likely due to the

influence of tributary inflows of high hardness waters (such as measured at Sites A and B –

Table 2-6), other groundwater inputs, and agricultural return flows that enter the Santa Clara

River between these stations. However, the magnitude of hardness concentrations was somewhat

inconsistent, with the USGS station (Table 2-9) showing higher average hardness concentrations

than those measured at NR-1 and NR-3 (Table 2-7).

The average hardness concentration decreased with larger antecedent rainfall depth, as was

found for TDS concentrations.

Chloride. Similar to TDS and hardness, monitoring data collected in the NRSP tributaries (Table

2-6) found very high chloride concentrations at Site A, high levels at Site B, and low

concentrations at the remaining three sites.

As with the other dissolved ionic parameters (TDS and hardness) the average chloride

concentrations at the LACDPW station (

Table 2-8) were lower than those measured at the downstream USGS site (Table 2-9).

Overall, the average chloride concentrations during recent stormwater monitoring were highly

variable and ranged between 3 mg/L and 120 mg/L, with the exception of the very high chloride

concentrations detected at the mouth of Potrero Canyon (Site A). Average chloride concentration

at the USGS station was about 61 mg/L for storm flows. The Basin Plan objective for chloride is

100 mg/L.

Nutrients

The major nutrients nitrogen and phosphorus are described here. Phosphorus was measured as

total phosphorus (TP) and sometimes as dissolved phosphorus. Dissolved phosphorus is the more

bioavailable form of phosphorus compared to TP, which is often made up of a high proportion of

particulate phosphorus. Nitrogen is measured variously as nitrate, nitrite, ammonia, and total

Kjeldahl nitrogen (TKN). TKN is the measure of ammonia plus the organic forms of nitrogen.

Nitrate, nitrite, and ammonia are the more bioavailable forms of nitrogen, and of these, nitrate

(or nitrate + nitrite) has the higher concentration in natural waters and is more important than

ammonia as a nutrient. Table 2-10 through Table 2-13 summarizes available data for these
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nutrients. Only nitrate+nitrite (N) was measured in the Newhall Ranch Tributary Stormwater

Monitoring.

Table 2-10: Average Concentrations of Nitrate from Newhall Ranch Tributary Stormwater

Monitoring in March 2001

Constituent

Site A

Mouth of Potrero

Site B

Mouth of San

Martinez Grande

Site C

Long Canyon

Upstream of

Onion Field

Site D

Mouth of Middle

Canyon

Site E

Middle of

Chiquito

Nitrate +
Nitrite-N
(mg/L)

17.5 3.0 1.6 15.3 2.8

Table 2-11: Newhall WRP Pre-Startup Wet Weather Water Quality Data for Selected

Nutrients in the Santa Clara River during 2004 - 2006

Constituent
2-day Antecedent
Rainfall (inches)

Sample
Site

No. of
Samples

No. of
Detects

Minimum
(mg/L)

Maximum
(mg/L)

Average
(mg/L)

Total Phosphorus
0.1 – < 1.0

NR1 5 5 0.4 0.5 0.4

NR3 5 5 0.3 0.7 0.4

NR3 1 1 13.4 13.4 13.4

Nitrate as N
0.1 – < 1.0

NR1 5 5 1.9 4.8 3.2

NR3 5 5 2.3 3.7 3.0

NR3 1 1 1.4 1.4 1.4

Nitrite as N
0.1 – < 1.0

NR1 5 0 <0.005 <0.005 <0.005

NR3 5 0 <0.005 <0.005 <0.005

NR3 1 0 <0.005 <0.005 <0.005

Ammonia as N
0.1 – < 1.0

NR1 5 4 <0.005 0.3 0.2

NR3 5 5 0.02 0.1 0.1

1.0 NR3 1 1 0.5 0.5 0.5

TKN as N
0.1 – < 1.0

NR1 5 4 <0.04 0.7 0.3

NR3 5 4 <0.04 0.6 0.4

NR3 1 1 46.0 46.0 46.0

- = no or insufficient data; NA – not applicable

Table 2-12: LACDPW Stormwater Monitoring of Nutrients at the SCR Mass Emission

Station (S29) during 2002-2005

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

Dissolved
phosphorus
(mg/L)

0.1 – < 1.0 14 14 0.05 0.43 0.23

11 11 0.10 0.45 0.26

Total phosphorus
(mg/L)

0.1 – < 1.0 14 14 0.30 1.29 0.62

11 11 0.18 0.94 0.54
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Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

Nitrate-N (mg/L)
0.1 – < 1.0 14 9 <0.08 1.85 0.81

11 9 <0.08 1.36 0.74

Nitrite-N (mg/L)
0.1 – < 1.0 14 4 <0.03 1.00 0.12

11 3 <0.03 0.87 0.13

Ammonia-N
(mg/L)

0.1 – < 1.0 14 6 <0.03 1.35 0.17

11 8 <0.03 1.09 0.23

TKN as N (mg/L)
0.1 – < 1.0 14 14 0.70 8.70 2.61

11 11 0.45 31.7 4.32
- = no or insufficient data; NA – not applicable

Table 2-13: USGS Water Quality Data for Selected Nutrients in the Santa Clara River at

the County Line during 1951 to 1995

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

Dissolved
phosphorus (mg/L)

0.1 – < 1.0 3 3 0.35 0.66 0.46

1 1 0.01 0.01 0.01

Total phosphorus
(mg/L)

0.1 – < 1.0 5 5 0.81 1.8 1.28

2 2 0.63 1.4 1.02

Ammonia as N
(mg/L)

0.1 – < 1.0 3 3 0.03 0.39 0.16

0 0 - - -

Nitrate + Nitrite as N
(mg/L)

0.1 – < 1.0 7 7 0.87 4 2.1

4 4 1.2 2 1.7

TKN as N (mg/L)
0.1 – < 1.0 1 1 0.64 0.64 0.64

1 1 0.69 0.69 0.69

Total Nitrogen
(mg/L)

0.1 – < 1.0 2 2 0.6 2.2 1.4

2 2 3.5 4.4 4.0

- = no or insufficient data

Phosphorus. Recent wet weather monitoring showed somewhat consistent total phosphorus

levels, averaging about 0.4 to 0.6 mg/L. An exception was the large storm sample (>1.0 inch)

collected at station NR-3, which measured 13.4 mg/L. This was likely due the high concentration

of total suspended solids measured during the same storm event, because total phosphorus is

predominately found in the particulate-phase in stormwater runoff. Historical average total

phosphorus concentrations at the USGS station were somewhat higher than recent results at 1.0

to 1.3 mg/L and appeared to be somewhat independent of storm event size. The Basin Plan water

quality objective for phosphorus is a narrative standard, which states, “waters shall not contain

biostimulatory substances in concentrations that promote aquatic growth to the extent that such

growth causes nuisance of adversely affects beneficial uses”.
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Nitrogen. Nitrate + nitrite-nitrogen was the only nutrient measured in the NRSP tributary

stormwater monitoring. As shown in Table 2-10, measured nitrate-nitrogen concentrations were

generally low (less than 3 mg/L as N) at three of the sites, and were elevated at Sites A and D

(17.5 mg/L and 15.3 mg/L, respectively). High nitrate levels can be associated with runoff from

agricultural areas and nurseries, or associated with excessive fertilization of landscaping in

residential areas; however, Station E, which is downstream of residential development, showed

relatively low nitrate concentrations.

Most of the more recent nitrate monitoring data summarized in Table 2-10, Table 2-11, and

Table 2-12 were relatively low (averaging 0.8 to 3.0 mg/L). The average historical nitrate-N +

nitrite-N concentrations at the USGS station were roughly similar, varying from 2.1 mg/L for

lower storm flows to 1.7 mg/L for higher storm flows.

Average ammonia concentrations were low and ranged from 0.1 to 0.5 mg/L. The ammonia

water quality objectives in the Santa Clara River Nitrogen Compounds TMDL range from 3.4

mg/L to 5.5 mg/L (one hour average) and 1.2 mg/L to 2.0 mg/L (30-day average).

Average total Kjeldahl nitrogen (TKN) concentrations generally ranged between the

concentrations found for ammonia and nitrate (about 0.4 to 4.3 mg/L). One exception was the

concentration found in the large storm at NR-3, which measured 46 mg/L. As with total

phosphorus, the organic forms of nitrogen in stormwater runoff are generally in the particulate-

phase, and this result correlated with the high levels of total phosphorus and suspended solids

measured during this same event as described above.

Selected Metals and Pesticides

The metals cadmium (Cd), copper (Cu), lead (Pb), and zinc (Zn) can be toxic at high

concentrations. They occur naturally in soils and sediments, and can be present in urban runoff.

Aluminum is one of the more abundant elements in the earth’s crust. The organophosphorous

pesticides chlorpyrifos and diazinon are especially toxic to a number of aquatic organisms and in

the past have been frequently detected downstream from urban and agricultural land uses.

Cyanide is a highly toxic substance and originates from both man-made and natural sources.

Table 2-14 though Table 2-17 summarize the data for these metals and pesticides in the

tributaries and the Santa Clara River. Cyanide was only measured at the LACDPW Mass

Emission station. Available data for metals at the USGS station were very limited. For copper

and lead, there were a considerable number of non-detects with very high detection limits.

Therefore, comparison of the USGS data for copper, lead, and zinc with the recent monitoring

information is considered inappropriate. Metals data were not collected in the one large storm

event sampled for the Newhall Ranch WRP pre-startup monitoring; thus summarized data for

this station represent storms less than one inch in depth.
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Table 2-14: Average Concentration of Metals from Newhall Ranch Tributary Stormwater

Monitoring, March 2001

Constituent

Site A

Mouth of

Potrero

Site B

Mouth of San

Martinez

Grande

Site C

Long Canyon

Upstream of

Onion Field

Site D

Mouth of

Middle Canyon

Site E

Middle of

Chiquito

Canyon

Total Copper (µg/L) 15 175 170 10 70

Total Lead (µg/L) 6.1 54 95 8 37

Total Zinc (µg/L) 40 330 330 30 225

Total Cadmium (µg/L) 0.3 11.2 2.0 0.4 1.9

Table 2-15: Newhall Ranch WRP Pre-Startup Wet Weather Water Quality Data for Metals

and Pesticides in the Santa Clara River, 2004 - 2006

Constituent

2-day

Antecedent

Rainfall

(inches)

Sample

Site
No. of

Samples
No. of

Detects

Minimu

m(µg/L)

Maximum

(µg/L)

Average

(µg/L)

Dissolved Aluminum
(µg/L)

0.1 – < 1.0
NR1 1 1 27 27 27

NR3 1 1 19 19 19

Total Aluminum
(µg/L)

0.1 – < 1.0
NR1 1 1 740 740 740

NR3 1 1 770 770 770

Dissolved Copper
(µg/L)

0.1 – < 1.0
NR1 1 1 4.6 4.6 4.6

NR3 1 1 3.6 3.6 3.6

Total Copper (µg/L) 0.1 – < 1.0
NR1 2 2 4.6 5.2 4.9

NR3 2 2 4.8 7.0 5.9

Dissolved Lead
(µg/L)

0.1 – < 1.0
NR1 1 0 <0.07 <0.07 -

NR3 1 0 <0.07 <0.07 -

Total Lead (µg/L) 0.1 – < 1.0
NR1 2 2 0.6 1.3 1.0

NR3 2 2 0.6 0.9 0.8

Dissolved Zinc
(µg/L)

0.1 – < 1.0
NR1 1 1 12 12 12

NR3 1 1 8.7 8.7 8.7

Total Zinc (µg/L) 0.1 – < 1.0
NR1 2 2 13 22 18

NR3 2 2 12 18 15

Diazinon 0.1 – < 1.0
NR1 1 0 <0.01 <0.01 <0.01

NR3 1 0 <0.01 <0.01 <0.01

Chlorpyrifos 0.1 – < 1.0
NR1 1 0 <0.6 <0.6 <0.6

NR3 1 0 <0.6 <0.6 <0.6

- = no or insufficient data; NA – not applicable
1 Water Quality Standards are CTR acute criteria calculated with minimum measured hardness value for monitoring location.
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Table 2-16: LACDPW Stormwater Monitoring for Metals, Pesticides, and Cyanide at the

SCR Mass Emission Station (S29) during 2002-2005

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

Dissolved aluminum
(µg/L)

0.1 – < 1.0 14 4 <50 1,390 264

11 4 <50 3,680 420

Total aluminum
(µg/L)

0.1 – < 1.0 14 14 383 18,000 5,770

11 11 131 19,650 5,161

Dissolved copper
(µg/L)

0.1 – < 1.0 14 14 3.3 11.5 6.4

11 11 3.8 22.6 8.4

Total copper (µg/L)
0.1 – < 1.0 14 14 7.3 91.3 29.8

11 11 9.4 53.3 31.1

Dissolved lead
(µg/L)

0.1 – < 1.0 14 3 <0.44 3.3 0.5

11 8 <0.44 12.5 2.4

Total lead (µg/L)
0.1 – < 1.0 14 14 1.4 39 8.6

11 11 1.1 110 29.9

Dissolved zinc
(µg/L)

0.1 – < 1.0 14 12 <1 27 14

11 11 12 37 24

Total zinc (µg/L)
0.1 – < 1.0 14 14 11 292 71

11 11 42 353 126

Dissolved cadmium
(µg/L)

0.1 – < 1.0 14 0 <0.05 <0.05 <0.05

11 1 <0.05 0.74 0.10

Total cadmium
(µg/L)

0.1 – < 1.0 14 8 <0.05 3.47 0.53

11 8 <0.05 1.30 0.75

Chlorpyrifos (µg/L)
0.1 – < 1.0 14 0 <0.02 <0.02 <0.02

11 0 <0.02 <0.02 <0.02

Diazinon (µg/L)
0.1 – < 1.0 14 3 <0.003 0.41 0.04

11 5 <0.003 0.43 0.07

Cyanide (µg/L)
0.1 – < 1.0 14 4 <0.005 0.01 0.003

11 3 <0.005 0.59 0.06
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Table 2-17: USGS Water Quality Data for Selected Metals, Pesticides and Indicator

Bacteria in the Santa Clara River at the County Line during 1951 to 1995

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum Average

Dissolved Copper (µg/L)
0.1 – < 1.0 4 0 - - -

0 0 - - -

Total Copper (µg/L)
0.1 – < 1.0 1 1 30 30 30

0 0 - - -

Dissolved Lead (µg/L)
0.1 – < 1.0 39 4 1 23 7.8

4 0 - - -

Total Lead (µg/L)
0.1 – < 1.0 3 0 - - -

1 0 - - -

Dissolved Zinc (µg/L)
0.1 – < 1.0 4 1 - 10 10

0 0 - - -

Total Zinc (µg/L)
0.1 – < 1.0 1 1 150 150 150

0 0 - - -

Diazinon (µg/L)
0.1 – < 1.0 1 1 0.02 0.02 0.02

0 0 - - -

- = no or insufficient data

Metals. Table 2-14 presents average total copper, lead, zinc, and cadmium concentrations

measured in the NRSP tributary stormwater monitoring. Total copper, lead, and zinc measured at

tributary Sites B and C were much higher than the concentrations measured at Sites A and D.

Concentrations at Site E fell in the middle of the measured range. Elevated total metal

concentrations are often associated with elevated TSS levels, although this trend is not evident in

the tributary monitoring data. The average total copper concentrations at Sites B, C, and E were

greater than the CTR acute copper criterion. The average total copper concentrations ranged

from 10 µg/L to 175 µg/L; the CTR acute total copper criterion for a hardness concentration of

greater than 400 mg/L is 52 µg/L. The average total lead and total zinc concentrations in all the

tributaries were below the CTR acute criteria. The average total lead concentrations ranged from

6.1 µg/L to 95 µg/L; the CTR acute total lead criterion for a hardness concentration of greater

than 400 mg/L is 480 µg/L. The average total zinc concentrations ranged from 30 µg/L to 330

µg/L; the CTR acute total zinc criterion for a hardness concentration of greater than 400 mg/L is

390 µg/L.

Concentrations of dissolved copper (3.6 to 8.4 µg/L) were below the CTR acute criteria for the

average hardness of 250 mg/L (32 µg/L). Concentrations of total copper measured in the Santa

Clara River (4.6 to 91 µg/L, total copper) exceeded the respective CTR acute criteria for the

average hardness of 250 mg/L (33 µg/L, total copper) in 9 of 25 samples for the LACDPW

station (there were no exceedances at other SCR stations). Concentrations of dissolved and total
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lead measured in the Santa Clara River (<0.07 µg/L to 23 µg/L, dissolved lead; 0.8 to 110 µg/L,

total lead) were well below the respective CTR acute criteria for the average hardness of 250

mg/L (170 µg/L, dissolved lead; 260 µg/L, total lead). Concentrations of dissolved zinc

measured in the Santa Clara River (8.7 µg/L to 37 µg/L, dissolved zinc) were well below the

respective CTR acute criteria for the average hardness of 250 mg/L (250 µg/L, dissolved zinc);

concentrations of total zinc in the Santa Clara River range from 11 to 353 µg/L, with data from

the LACDPW gauge exceeding the CTR criteria for an average hardness of 250 mg/L (260 µg/L,

total zinc) in 2 of 25 samples (there were no exceedances at the other SCR stations).

Measured aluminum concentrations showed a very wide range of concentrations at the mass

emission station (Table 2-16).

Pesticides. Data for pesticides are very limited. Chlorpyrifos was not detected at LACDPW

station, and Diazinon was detected in about a third of samples (8/25) with an average

concentration of 0.04 µg/L in small storms and 0.07 µg/L in larger storms (Table 2-16). Diazinon

and Chlorpyrifos were not detected further downstream in the SCR during Newhall WRP wet

weather sampling (Table 2-15) but were detected in the one wet weather sample taken in the

historical USGS data (Table 2-17). The CTR acute criterion for diazinon is 0.17 µg/L. The

diazinon criterion derived by the CDFG is 0.08 µg/L (Marshack, 2003).

Cyanide. Cyanide was detected in 7 of 25 samples collected at the LACDPW station.

Concentrations observed at the LACDPW station were very low, exceeding the CTR criterion for

freshwater acute aquatic of 22 µg/L in only one instance (Table 2-16).

Fecal Indicator Bacteria

Pathogens such as viruses, bacteria, and protozoa that cause illness in humans are difficult to

measure. Fecal indicator bacteria (FIB) such as Total Coliform, Fecal Coliform and Enterococci

are commonly measured instead, and their presence indicates the presence of fecal contamination

and the potential presence of associated pathogenic organisms. However, it does not indicate the

source of the contamination and there are numerous natural and anthropogenic sources of

pathogen indicators. Table 2-18 through 2-21 summarize FIB data for the four datasets.

Averages are presented as geometric means.

Table 2-18: Concentrations for Fecal Indicator Bacteria from Newhall Ranch Tributary

Stormwater Monitoring, 2001

Constituent

Site A

Mouth of Potrero

Site B

Mouth of San

Martinez Grande

Site C

Long Canyon

Upstream of

Onion Field

Site D

Mouth of Middle

Canyon

Site E

Middle of

Chiquito

Total coliform
(MPN/100ml)

38,700 >160,000 120,000 >89,400 >19,600

Fecal coliform
(MPN/100ml)

3,300 590 4,200 >19,600 19,600

NA – not applicable
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Table 2-19: Newhall Ranch WRP Startup Wet Weather Water Quality Data for Fecal

Indicator Bacteria in the Santa Clara River, 2004 - 2006

Constituent

2-day
Antecedent

Rainfall (inches)
Sample

Site

No. of
Sample

s
No. of

Detects Minimum Maximum
Geometric

Mean

Fecal coliform
(MPN/100mL)

0.1 – < 1.0
NR1 5 4 <1 900 87

NR3 5 4 <1 5,000 258

NR3 1 1

Total coliform
(MPN/100mL)

0.1 – < 1.0
NR1 5 4 <1 1,600 284

NR3 5 4 <1 13,000 549

NR3 1 1

- = no or insufficient data; NA – not applicable

Table 2-20: LACDPW Stormwater Monitoring for Fecal Indicator Bacteria at the SCR

Mass Emission Station during 2002-2005

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum

Geometric
Mean

Total coliform
(MPN/100mL)

0.1 – < 1.0 14 14 17,000 1,600,000 101,000

11 11 50,000 500,000 198,000

Fecal coliform
(MPN/100mL)

0.1 – < 1.0 14 14 230 300,000 7,000

11 11 3,000 300,000 36,000

Fecal Enterococci
(MPN/100mL)

0.1 – < 1.0 14 14 800 300,000 27,000

11 11 9,000 500,000 68,000
1 Represents the geomean of the data.

Table 2-21: USGS Water Quality Data for Fecal Indicator Bacteria in the Santa Clara

River at the County Line during 1951 - 1995

Constituent
2-day Preceding
Rainfall (inches)

No. of
Samples

No. of
Detects Minimum Maximum

Geo-
mean

Fecal Coliform
(CFU/100mL)

0.1 – < 1.0 3 3 80 720 300

1 1 - - 2,700

- = no or insufficient data

Concentrations of total and fecal coliform bacteria in wet weather flows at all tributary

monitoring stations, the Newhall Ranch WRP stations, and the County’s mass emission station

were highly variable and sometimes very high, consistent with other stormwater data throughout

the region. Fecal coliform concentrations ranged from <1 Most Probable Number (MPN) per 100

milliliters (MPN/100 mL) to 300,000 MPN/100 mL. Average bacteria concentrations at the

lower stations were significantly lower, but still elevated, more so during larger storms. In waters

designated for water contact recreation (REC-1), the Basin Plan objective for fecal coliform is a

log mean of 200/100 mL (based on a minimum of not less than 10 percent of total samples
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during any 30-day period), nor shall more 10 percent of the total number of samples during any

30-day period exceed 400/100 mL.

Summary

Table 2-22 and Table 2-23 summarize the average values from wet weather monitoring data for

all monitoring locations within the Project area.

Table 2-22: Summary of Average Wet Weather Monitoring Data (2-Day Antecedent

Rainfall of 0.1 - 1.0 in)

Constituent

LACDPW
Mass

Emission
Station NRSP Area Tributary Monitoring

Newhall WRP
Startup

Monitoring

USGS Wet
Weather

Monitoring

S29 Site A Site B Site C Site D Site E NR1 NR3 USGS

General and Conventional Parameters

TSS (mg/L) 729 835 41,100 36,000 5,650 6,645 58 112 2,291

TDS (mg/L) 419 7,380 2,825 190 160 205 855 1,076 1,437 1

Hardness (mg/L) 223 2,225 1,205 147 59 107 387 475 773

Chloride (mg/L) 59.6 870 125 3 3 11 - - 122

Nutrients

Total P (mg/L) 0.62 - - - - - 0.4 0.4 1.28

Nitrate-N (mg/L) 0.81 17.52 3.02 1.62 15.32 2.82 3.2 3.0 2.12

Nitrite-N (mg/L) 0.12 - - - - - <0.005 <0.005 -

Ammonia-N (mg/L) 0.17 - - - - - 0.2 0.1 0.16

TKN (mg/L) 2.61 - - - - - 0.3 0.4 0.64

Metals and Pesticides

Dissolved copper
(µg/L)

6.4 - - - - - 4.6 3.6 -

Total copper (µg/L) 29.8 15 175 170 10 70 4.9 5.9 30

Dissolved lead
(µg/L)

0.5 - - - - - <0.07 <0.07 7.8

Total lead (µg/L) 8.6 6.1 53.5 95.2 7.6 36.8 1 0.8 -

Dissolved zinc
(µg/L)

14 - - - - - 12 8.7 10

Total zinc (µg/L) 71 40 330 330 30 225 17.5 15 150
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Constituent

LACDPW
Mass

Emission
Station NRSP Area Tributary Monitoring

Newhall WRP
Startup

Monitoring

USGS Wet
Weather

Monitoring

S29 Site A Site B Site C Site D Site E NR1 NR3 USGS

Dissolved
aluminum (µg/L)

264 - - - - - 27 19 -

Total aluminum
(µg/L)

5,770 - - - - - 740 770 -

Diazinon (µg/L) 0.05 - - - - - <0.01 <0.01 0.02

Chlorpyrifos (µg/L) <0.05 - - - - - <0.6 <0.6 -

Cyanide (mg/L) <0.01 - - - - - - - -

Indicator Bacteria

Fecal Coliform3

MPN/100mL
101,000 3,300 590 4,200 >19,600 19,600 87 258 300

Total Coliform3

MPN/100mL
7,000 38,700 >160,000 120,000 >89,400 >19,600 284 549 -

1 Derived from Specific Conductance
2 Nitrate + Nitrite-N
3 Bacteria averages are represented as Geometric Means

ND = non detected, - = no or insufficient data

Table 2-23: Summary of Average Wet Weather Monitoring Data for 2-Day Precedent

Rainfall of > 1 inch.

Constituent

USGS Wet Weather
Monitoring

LACDPW SCR Mass
Emission Station

Newhall WRP Startup
Monitoring

11108500 S29 NR3

General and Conventional Parameters

TSS (mg/L) 10,711 1,482 43,360

TDS (mg/L) 8381 101 2,100

Hardness (mg/L) 546 197 832

Chloride (mg/L) 61 22 -

Nutrients

Total P (mg/L) 1.02 0.54 13.4

Nitrate-N (mg/L)
1.72

0.74 1.4

Nitrite-N (mg/L) 0.13 ND

Ammonia-N (mg/L) - 0.23 0.5

TKN (mg/L) 0.69 4.32 46.0
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Constituent

USGS Wet Weather
Monitoring

LACDPW SCR Mass
Emission Station

Newhall WRP Startup
Monitoring

11108500 S29 NR3

Metals

Dissolved copper (µg/L) - 8.4 -

Total copper (µg/L) - 31.1 -

Dissolved lead (µg/L) ND 2.4 -

Total lead (µg/L) ND 29.9 -

Dissolved zinc (µg/L) - 24 -

Total zinc (µg/L) - 126 -

Dissolved aluminum
(µg/L)

- 420 -

Total aluminum (µg/L) - 5,161 -

Indicator Bacteria

Fecal Coliform (MPN/100
mL)

2,700 36,000 >1600

Total Coliform
(MPN/100 mL)

- 198,000 >1600

1 Derived from Specific Conductance
2 Nitrate + Nitrite-N

ND = Not Detected in Sample, - = no or insufficient data

2.6.2 Dry Weather Water Quality Monitoring

Dry season base flows in the SCR through the NRSP area are perennial. Dry season base flows

may include contributions from natural groundwater flows; however, discharges from the

upstream Saugus and Valencia WRPs contribute the majority of base flow. Discharges from the

WRPs during dry weather conditions are a source of impairing pollutants in downstream reaches,

including chloride, TDS, and nitrogen compounds.

Dry weather water quality monitoring data in the SCR are available from four sources (see

Figure 2-1 for locations):

LACDPW sampling at the SCR mass emission station

USGS Water Quality Monitoring

Newhall Ranch WRP pre-startup monitoring (2004-2007)

Newhall Ranch NPDES monitoring (2008-2009)
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These sites were described above under Wet Weather Monitoring (Section 2.3.1). The LACDPW

station is on the SCR above Newhall Ranch, while the Newhall Ranch WRP pre-startup

monitoring stations are at the western boundary and downstream of the NRSP area. The USGS

station is also below the NRSP area, and provides a historical perspective from samples collected

between 1951 and 1995.

General Constituents

Tables 2-24 through 2-26 report summary statistics for dry weather monitoring of selected

nutrients in the three datasets.

Table 2-24: LACDPW Dry Weather Monitoring for Selected General Constituents at the

SCR Mass Emission Station (S29) during 2002-2009

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

TSS (mg/L) 15 15 1 1320 135

Hardness (mg/L) 15 15 330 510 411

TDS (mg/L) 15 15 696 942 806

Table 2-25: Newhall WRP Pre-Startup Dry Weather Monitoring for Selected General

Constituents in the SCR during 2004-2007

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

TSS (mg/L; DL = 1 mg/L)
NR1 98 97 <1 342 42

NR3 98 97 <1 676 76

Hardness (mg/L)
NR1 98 98 150 568 323

NR3 98 98 185 684 380

TDS (mg/L)
NR1 98 98 504 2,806 853

NR3 98 98 576 1,396 930

Chloride (mg/L)
NR1 48 48 97 130 116

NR3 48 48 102 140 122
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Table 2-26: Newhall WRP NPDES Dry Weather Monitoring for Selected General

Constituents in the SCR during 2008-2009

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

TSS (mg/L; DL = .5
mg/L)

RSW-001U 4 4 3.81 36 18.1

RSW-002D 4 4 2.71 33 17.6

Hardness (mg/L)

RSW-001U 4 4 187 338 257

RSW-002D 4 4 189 335 256

TDS (mg/L)

RSW-001U 4 4 694 1,028 873

RSW-002D 4 4 870 950 904

Chloride (mg/L)

RSW-001U 4 4 111 120 115

RSW-002D 4 4 114 135 122
1 Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit. Reported

value is estimated; detected, but not quantified (DNQ).

Table 2-27: USGS Dry Weather Water Quality Monitoring Data for Selected General

Constituents in the SCR at the County Line during 1951-1995.

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

TSS (mg/L) 73 73 7 5,980 349

Hardness (mg/L) 220 220 42 2,400 881

Specific Conductance
(uS/cm)

383 383 925 7,620 2408

Chloride (mg/L) 355 355 30 585 140

TSS. Average concentrations of TSS appeared highly variable between the monitoring stations.

The USGS dataset showed relatively high average concentrations, which may have included

samples taken during times of higher erosion or larger dry weather flows. Differences may also

be due to physical factors such as substrate material, local flow regime, and tributary influences.

Hardness, TDS and Chloride. The average concentrations of dissolved constituents, hardness,

TDS, and chloride were more similar between the monitoring locations and times. However, the

USGS County Line station again consistently recorded higher averages (approximately double)

than the other stations. The data suggests that the water flowing in the SCR in the NRSP area

during dry weather is hard and turbid, with moderate levels of other dissolved salts, including

chloride.
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Nutrients

Tables 2-27 through 2-29 report summary statistics for dry weather monitoring of selected

nutrients in the three datasets.

Table 2-28: LACDPW Dry Weather Monitoring of Nutrients at the SCR Mass Emission

Station (S29) during 2002-2009

Constituent
No. of

Samples No. of Detects Minimum Maximum Average

Dissolved phosphorus (mg/L) 15 14 <0.05 0.30 0.18

Total phosphorus (mg/L) 15 14 <0.05 0.67 0.23

Nitrate-N (mg/L) 15 13 <0.17 1.78 1.16

Nitrite-N (mg/L) 15 2 <0.03 0.60 0.08

Ammonia-N (mg/L) 15 2 <0.03 0.81 0.08

TKN (mg/L) 15 15 0.23 1.31 0.60

- = no or insufficient data

Table 2-29: Newhall WRP Pre-Startup Dry Weather Monitoring for Selected Nutrients in

the SCR during 2004-2007

Constituent Location No. of Samples
No. of

Detects Min Max Average

Total phosphorus (mg/L)
NR1 98 98 0.05 1.4 0.6

NR3 98 97 <0.008 1.0 0.5

Nitrate-N (mg/L)
NR1 98 98 0.97 4.9 2.4

NR3 98 97 <0.01 5.1 2.4

Nitrite-N (mg/L)
NR1 98 36 <0.005 0.2 <0.005

NR3 98 31 <0.005 0.3 <0.005

Ammonia-N (mg/)
NR1 98 68 <0.005 0.4 0.1

NR3 98 72 <0.005 0.4 0.1

TKN (mg/L)
NR1 95 89 <0.04 3.4 0.7

NR3 95 91 <0.04 1.5 0.7
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Table 2-30: Newhall WRP Pre-Startup Dry Weather Monitoring for Selected Nutrients in

the SCR during 2008-2009

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

Total phosphorus (mg/L)
RSW-001U 4 4 0.22 0.64 0.4

RSW-002D 4 4 0.22 0.67 0.4

Nitrate-N (mg/L)
RSW-001U 4 4 1.41 2.33 1.8

RSW-002D 4 4 1.29 2.45 1.9

Nitrite-N (mg/L)
RSW-001U 4 3 <0.01 0.21 0.07

RSW-002D 4 3 <0.01 0.22 0.07

Ammonia-N (mg/)

RSW-001U 4 3 <0.03 0.06 0.04

RSW-001D 4 2 <0.03 0.07 0.03

RSW-002D 4 3 <0.03 0.1 0.05

TKN (mg/L)
RSW-001U 4 4 0.571 0.98 0.77

RSW-002D 4 3 <0.46 1.4 0.74
1 Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit. Reported

value is estimated; detected, but not quantified (DNQ).

Table 2-31: USGS Dry Weather Water Quality Monitoring Data for Selected Nutrients in

the Santa Clara River at the County Line during 1951 - 1995

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

Dissolved phosphorus (mg/L) 48 48 0.12 2.4 1

Total phosphorus (mg/L) 64 64 0.23 5.9 1.13

Ammonia as N (mg/L) 41 41 0.01 0.62 0.18

Nitrate + Nitrite as N (mg/L) 47 47 1.8 7.5 4

TKN as N (mg/L) 20 20 0.08 1.3 0.83

Total Nitrogen (mg/L) 33 33 0.5 15 3.7

Phosphorus and Nitrogen. The average concentrations for all nutrients showed a very similar

and simple pattern. Concentrations generally increased downstream and were higher in the

historical dataset. Lower average values at the mass emission station could reflect its location

above the Valencia WRP, and/or the low number of dry weather samples at this station. Higher

average concentrations at the USGS gauge (Table 2-29) compared with the Newhall WRP

startup monitoring data (Table 2-28) could be due to greater nutrient loading over its period of

record due to historically greater WRP discharge concentrations and/or less responsible use of

fertilizers, as well as the higher TSS, and hence particulate nutrients, observed at this site.
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Metals and Pesticides

Tables 2-30 through 2-32 report summary statistics for dry weather monitoring of selected

metals and pesticides for the three datasets.

Table 2-32: LACDPW Dry Weather Monitoring for Metals and Pesticides at the SCR Mass

Emission Station (S29) during 2002-2009

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

Dissolved copper (µg/L) 15 15 0.99 3.8 2.4

Total copper (µg/L) 15 15 4.41 34 13

Dissolved lead (µg/L) 15 0 <0.17 <0.17 <0.17

Total lead (µg/L) 15 13 <0.17 8.2 1.3

Dissolved zinc (µg/L) 15 11 <1 26 8

Total zinc (µg/L) 15 13 <1 52 21

Dissolved cadmium (µg/L) 15 3 <0.05 41 3

Total cadmium (µg/L) 15 4 <0.05 72 5

Dissolved aluminum (µg/L) 15 0 <100 <100 <100

Total aluminum (µg/L) 15 3 <100 7500 566

Chlorpyrifos (µg/L) 15 0 <0.05 <0.05 <0.05

Diazinon (µg/L) 15 1 <0.01 0.23 <0.01

- = no or insufficient data

Table 2-33: Newhall WRP Pre-Startup Dry Weather Monitoring for Selected Metals,

Pesticides in the SCR during 2004-2007.

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

Dissolved copper (µg/L)
NR1 31 31 2.2 5.8 3.6

NR3 31 31 2.3 5.5 3.6

Total copper (µg/L)
NR1 42 42 2.3 11 4.4

NR3 42 42 2.1 15 5.2

Dissolved lead (µg/L)
NR1 31 8 <0.05 0.7 <0.05

NR3 31 7 <0.05 0.6 <0.05

Total lead (µg/L)
NR1 42 38 <0.05 4.6 0.6

NR3 42 39 <0.05 5.8 0.9

Dissolved zinc (µg/L)
NR1 31 31 7.8 22.2 14.1

NR3 31 31 5.4 18.6 11.8
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Constituent Location
No. of

Samples
No. of

Detects Min Max Average

Total zinc (µg/L)
NR1 42 42 8.5 30 16

NR3 42 42 7.8 51 17

Dissolved aluminum (µg/L)
NR1 25 14 <5 290 36

NR3 25 11 <5 750 54

Total aluminum (µg/L)
NR1 25 25 12 2100 325

NR3 25 25 49 3300 530

Diazinon (µg/L)1
NR1 42 1 <0.01 2 <2

NR3 42 2 <0.01 33.5 <2
1 Detection limits changed over time.

Table 2-34: Newhall WRP Pre-Startup Dry Weather Monitoring for Selected Metals,

Pesticides in the SCR during 2008-2009

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

Total Copper (µg/L)
RSW-001U 4 4 1.5 3.7 2.9

RSW-002D 4 4 1.4 3.9 2.9

Total Lead (µg/L)
RSW-001U 4 4 0.051 0.54 0.29

RSW-002D 4 4 0.061 0.46 0.28

Total Zinc (µg/L)
RSW-001U 4 4 11.5 15.2 13.5

RSW-002D 4 4 9.3 14.5 12.7

Total Aluminum
(µg/L)

RSW-001U 4 4 21 427 207

RSW-002D 4 4 21 386 170

Diazinon (µg/L)
RSW-001U 4 0 - - <0.002

RSW-002D 4 0 - - <0.002
1 Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit. Reported

value is estimated; detected, but not quantified (DNQ).

Table 2-35: USGS Dry Weather Water Quality Monitoring Data for Selected Metals,

Pesticides in the Santa Clara River at the County Line.

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

Dissolved copper (ug/L) 40 13 1 5 1.8

Total copper (ug/L) 12 6 10 40 20

Dissolved lead (ug/L) 39 4 1 23 7.8

Total lead (ug/L) 30 0 ND ND ND

Dissolved Zinc (ug/L) 39 29 5 50 15.8

Total zinc (ug/L) 12 12 20 110 45
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Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

Diazinon (ug/L) 6 4 0.01 0.05 0.03

ND = non detected

Metals. Concentrations of heavy metals in dry weather flows were generally low and, for the

most part, reasonably similar. Total metal concentrations are generally controlled by TSS

concentrations, and this is reflected in the difference between the historical data collected at the

USGS site with high TSS and the more recent data with low TSS. Therefore, the dissolved

concentrations are more interesting to compare. Average dissolved copper concentrations were

fairly similar and ranged from 1.8 – 4.2 µg/L. Average dissolved zinc concentrations were also

fairly similar and ranged from 11 – 24 µg/L. Higher copper and zinc concentrations were

observed at the upper SCR site, which may reflect its proximity to urban land uses; however, the

data are too few to confidently assert a reason for these differences. Dissolved lead showed some

large differences between the historical and more recent datasets, and this is likely due to

difficulties in analyzing trace metals in the earlier dataset, and widespread use of leaded gasoline

prior to 1995.

Pesticides. Diazinon was detected at the upstream LACDPW site and historically at the USGS

site. The more extensive data set collected at the Newhall WRP start-up sites did not detect

diazinon and this may be due to its recent phase-out by USEPA for residential uses.

Fecal Indicator Bacteria

Tables 2-36 through 2-39 report summary statistics for dry weather monitoring of fecal indicator

bacteria (FIB) for the three datasets. The concentrations of indicator bacteria indicated highly

variable but generally elevated FIB concentrations in the SCR. Average concentrations of total

coliform and fecal coliform were similar between the USGS station and the WRP startup

monitoring stations. The mass emission station recorded much greater average concentrations,

which is likely an artifact of the small dataset.

Table 2-36: LACDPW Dry Weather Monitoring at the SCR Mass Emission Station (S29)

during 2002-2009

Constituent
No. of

Samples No. of Detects Minimum Maximum Average

Total coliform (MPN/100mL) 15 15 130 50000 3714

Fecal coliform (MPN/100mL) 15 15 20 5000 148

Enterococci (MPN/100mL) 15 14 <20 1300 140
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Table 2-37: Newhall WRP Pre-Startup Dry Weather Monitoring for Indicator Bacteria in

the SCR during 2004 – 2007

Constituent Location No. of Samples
No. of

Detects Min Max Average

Fecal coliform (CFU/100mL)
NR1 98 97 <2 2300 158

NR3 98 97 <2 3000 187

Total coliform (MPN/100mL)
NR1 98 98 23 24,000 1227

NR3 98 98 23 24,000 1452

Table 2-38: Newhall WRP Pre-Startup Dry Weather Monitoring for Indicator Bacteria in

the SCR during 2008-2009

Constituent Location
No. of

Samples
No. of

Detects Min Max Average

Fecal coliform
(MPN/100mL)

RSW-001U 4 3 <20 300 115

RSW-002D 4 3 <20 170 92

Total coliform
(MPN/100mL)

RSW-001U 4 3 <20 3000 1,827

RSW-002D 4 3 <20 3000 982

Table 2-39: USGS Dry Weather Water Quality Monitoring Data for Indicator Bacteria in

the Santa Clara River at the County Line during 1951-1995

Constituent
No. of

Samples
No. of

Detects Minimum Maximum Average

Fecal coliform (CFU/100mL) 46 46 25 980 250

Summary

Table 2-40 summarizes of all dry weather monitoring data available for the Santa Clara River in

the NRSP area.
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Table 2-40: Summary of Average Dry Weather Monitoring Data in the Santa Clara River

Constituent

USGS Wet
Weather

Monitoring

SCR Mass
Emission
Station Newhall WRP Startup Monitoring

11108500 S29 NR1 NR3 RSW-001U RSW-001D RSW-002D

General and Conventional Parameters

TSS (mg/L) 349 135 42 76 18 18

Hardness
(mg/L)

881 411 323 380 257 256

TDS (mg/L) 15411 806 853 930 873 904

Chloride
(mg/L)

140 114 116 122 115 122

Nutrients

Total P
(mg/L)

1.13 0.18 0.6 0.5 0.40 0.40

Nitrate-N
(mg/L)

42 0.23 2.4 2.4 1.84 1.86

Nitrite-N
(mg/L)

- 1.16 <0.005 <0.005 0.07 0.07

Ammonia-
N (mg/L)

0.18 0.08 0.1 0.1 0.04 0.03 0.05

TKN
(mg/L)

0.83 0.08 0.7 0.7 0.77 0.74

Metals

Dissolved
copper
(µg/L)

1.8 2.4 3.6 3.6

Total
copper
(µg/L)

20 13 4.4 5.2 2.9 2.9

Dissolved
lead (µg/L)

7.8 <0.17 <0.05 <0.05

Total lead
(µg/L)

ND 1.3 0.6 0.9 0.29 0.28

Dissolved
zinc (µg/L)

15.8 7.9 14.1 11.8

Total zinc
(µg/L)

45 21 16 17 13.5 12.7

Dissolved
aluminum
(µg/L)

- 36 36 54

Total
aluminum
(µg/L)

- 566 325 530 208 170

ND = non detected, - = no or insufficient data



47

2.7 Groundwater

2.7.1 Groundwater Beneficial Uses

The Project area is within the Basin Plan’s Castaic Valley and Saugus Aquifer subbasin of the
Santa Clarita Valley Groundwater Basin, East Subbasin. Beneficial uses for groundwaters for
this subbasin are shown in Table 2-37.

Table 2-41: Beneficial Uses of Groundwaters

Groundwater Basin MUN

DWR 4.07 - Eastern Santa Clara Sub-basin: Castaic Valley and Saugus Aquifer E

E-Existing Beneficial Use
MUN: Community, military, or individual water supply systems including, but not limited to, drinking water supply
Source: Water Quality Control Plan for the Los Angeles Region (Basin Plan) (LARWQCB, 1994 as amended)

2.7.2 Existing Groundwater Quality

The Project area lies at the western end of the upper Santa Clara River hydrologic area, as

defined by the California Department of Water Resources (DWR). The Santa Clara River Valley

East Groundwater Subbasin lies within this hydrologic area and is the source of essentially all

local groundwater used for water supply in the Santa Clarita Valley. The local groundwater

supplies are obtained from relatively young surficial alluvial deposits and from an older geologic

unit (the Saugus Formation) that underlies the alluvium and adjoining areas. The alluvium and

the Saugus Formation are underlain by bedrock units consisting of the Pico Formation in the

Project area and other geologic units in the eastern and northern portions of the Santa Clarita

Valley. These deep bedrock units yield little water and are not considered viable for groundwater

development.

The alluvial sediments lie within the portion of the Valley occupied by the Santa Clara River and

also are present in side canyons that contain tributaries to the River. The alluvium consists of

extensively interlayered and interfingered mixtures of gravel and sand, with variable amounts of

cobbles and boulders and minor amounts of silt and clay. Due to the unconsolidated to poorly

consolidated condition of the alluvium, and its lack of cementation, the alluvium has relatively

high permeability and porosity. The groundwater flow direction in the Alluvial aquifer follows

the topography of the Valley and its tributaries. Groundwater recharge occurs in the eastern,

northern, and southern portions of the Valley. Natural mechanisms for groundwater discharge

occur at the west end of the Valley and consist of discharge to the Santa Clara River, subsurface

outflow beneath the River, and evapotranspiration by deep-rooted vegetation.

The Saugus Formation is present beneath the Project and most of the Santa Clarita Valley area

east of the NRSP area. The upper subunits of the Saugus Formation consist of terrestrial

sediments deposited in stream channels, floodplains, and alluvial fans by ancestral drainage

systems. The upper subunits are a source of groundwater supply in the Santa Clarita Valley

because of their productive nature and their good water quality. Deeper subunits of the Saugus
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Formation were deposited in a marine environment and are subsequently not used for water

supplies because of their brackish water quality and fine-grained, low-permeability nature.

Faulting and folding of the Saugus Formation and the underlying bedrock units have created a

bowl-shaped structure beneath the Santa Clarita Valley. The Saugus Formation and underlying

bedrock generally dip downwards from the periphery of the Valley towards the deepest portion

of the "bowl" beneath the central portion of the Valley. The thickness of the Saugus Formation

also is controlled by the San Gabriel fault, which is present in the eastern and northern portions

of the Valley. Because of its structure and its connection with the overlying Alluvial aquifer,

groundwater flow in the Saugus Formation is generally towards the center of the bowl and also

towards the western portion of the Santa Clara River. Like the Alluvial aquifer, the Saugus

Formation is recharged in the eastern and other peripheral portions of the Santa Clarita Valley.

Groundwater discharge from the Saugus Formation occurs at the west end of the Valley in the

form of groundwater discharge into the overlying Alluvial aquifer, which in turn discharges to

the River in the western end of the Valley.

Alluvium. In terms of the aquifer system, there is no convenient long-term record of water

quality (i.e., water quality data in one or more single wells that spans several decades and

continues to the present). Thus, in order to examine a long-term record of water quality in the

alluvium, individual records have been integrated from several wells completed in the same

aquifer materials and in close proximity to each other to examine historical trends in general

mineral groundwater quality throughout the basin (Luhdorff & Scalmanini, 2005). Based on

these records of groundwater quality, wells within the alluvium have experienced historical

fluctuations in general mineral content, as indicated by electrical conductivity (EC), which

correlates with fluctuations of individual constituents that contribute to EC. However, the

historic water quality data indicates that, on a long-term basis, there has not been a notable trend

and, specifically, there has not been a decline in water quality within the alluvium.

Specific conductance within the alluvium exhibits a westward gradient, corresponding with the

direction of groundwater flow in the alluvium. EC is lowest in the easternmost portion of the

basin, and highest in the west, and generally exhibits an inverse correlation with precipitation

and streamflow, with a stronger correlation in the easternmost portion of the basin where

groundwater levels fluctuate the most. Wet periods have produced substantial recharge of higher

quality (low EC) water, and dry periods have resulted in declines in groundwater levels, with a

corresponding increase in EC (and individual contributing constituents) in the deeper parts of the

alluvium.

The most notable groundwater quality issue in the alluvium is perchlorate contamination in a

localized area situated about three miles east of the Project area. In 2002, one well (the Santa

Clarita Water Division's Stadium Well), located near the former Whittaker-Bermite facility, was

inactivated for municipal water supply due to detection of perchlorate slightly below the

Notification Level. Since that time, a replacement well (Valley Center Well) has been drilled in
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the non-impacted portion of the groundwater basin. In early 2005, perchlorate was detected in a

second well, the Valencia Water Company's Well Q2. In October 2005, Well Q2 was returned to

service with wellhead perchlorate treatment under a permit from the California DHS. On-going

monitoring in the alluvium north of the Whittaker-Bermite site (an ammunition manufacturing

site) has shown no detections of perchlorate in any other Alluvial municipal water supply wells

in this area.

Table 2-42 summarizes average metals, general chemistry, and organic compounds data for three

Alluvial aquifer wells located in and near the Project area (see Figure 2-1). One well is a

municipal water supply well that belongs to the Valencia Water Company (E-15) and is located

in the Valencia Commerce Center area, northeast of the Project boundary. Two Newhall Ranch

agricultural Alluvial aquifer wells (C and B6) were monitored twice (once each in 2000 and

2001).

Laboratory testing indicates that all constituents tested were at acceptable levels for drinking

water, for all tested wells, with the exception of sulfate and iron in the agricultural supply well

B6. Specifically, the average sulfate concentration (360 mg/L) exceeded the Basin Plan objective

of 350 mg/L and the average iron concentration (0.4 mg/L) exceeded the secondary drinking

water standard of 0.3 mg/L in Alluvial Well B6.

Tests conducted for perchlorate at the Alluvial aquifer wells listed in Table 2-42 indicated "non-

detect," meaning no perchlorate was detected. Furthermore, no organic contaminants have been

detected in any Alluvial aquifer wells.

Saugus Formation. Similar to the Alluvial aquifer, groundwater quality in the Saugus

Formation is a key factor in assessing that aquifer as a municipal and agricultural water supply.

As with the Alluvial aquifer, long-term Saugus groundwater quality data is not sufficiently

extensive (few wells) to permit any basin-wide analysis or assessment of pumping-related

impacts on quality. Accordingly, EC has been chosen as an indicator of overall water quality,

and records have been combined to produce a long-term depiction of water quality. Water

quality in the Saugus Formation historically has not exhibited the precipitation-related

fluctuations seen in the Alluvial aquifer, and based on the historical record over the last 50 years,

groundwater quality in the Saugus Formation has exhibited a slight overall increase in EC.

Table 2-42 summarizes average metals, general chemistry, and organic compounds data for one

Saugus aquifer well located near the Project location (see Figure 2-1). Saugus Well 206 is a

municipal water supply well that belongs to the Valencia Water Company and is located in the

RMDP project area. Laboratory testing indicates that all constituents tested were at acceptable

levels for drinking water in Saugus Well 206.

As with the Alluvial aquifer, the most notable groundwater quality issue in the Saugus Formation

is perchlorate contamination. Since 1997, five Saugus wells located near the former Whittaker-
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Bermite facility (about two miles east of the Project location), including the recently closed

Valencia Water Company (VWC) Well 201, have been inactivated for water supply service for

varying periods of time due to the presence of perchlorate. Since that time, the Department of

Public Health approved a Final Interim Remedial Action Plan for the containment and extraction

of perchlorate from the groundwater, and the Castaic Lake Water Agency (CLWA), in

partnership with other local retail purveyors and the City of Santa Clarita, completed

construction of CLWA's Saugus Perchlorate Treatment Facility, a $13-million facility to treat

perchlorate in groundwater emanating from the Whittaker-Bermite site. As a result, two of the

previously inactivated Saugus wells have been placed back into service, and a replacement well

for a third well has been drilled in the non-impacted portion of the groundwater basin. The

Saugus wells, in combination with the reinstated Alluvial wells, collectively restore much of the

temporarily lost well capacity, and an additional two wells will be drilled to restore the

operational flexibility that existed prior to the detection of perchlorate. Specific to Well 201,

VWC plans to actively seek remediation and restore the impacted well capacity in the near term.

Table 2-42: Groundwater Monitoring Data

Parameter Units

Basin Plan Objective /
Maximum

Contaminant Level

Average Concentration
Alluvial

Well E-15
Alluvial
Well C

Alluvial
Well B6

Saugus
Well 206

Aluminum µg/L 1,000(2) ND ND ND ND

Arsenic µg/L 50(2) n/a ND ND n/a

Barium mg/L 1(2) ND 0.02 0.03 ND

Beryllium µg/L 4(2) ND n/a n/a ND

Cadmium µg/L 5(2) ND ND ND ND

Chromium µg/L 50(2) ND ND ND ND

Copper µg/L 1,000(3) ND ND ND ND

Iron mg/L 0.3(3) ND 0.1 0.4 ND

Manganese µg/L 50(3) ND ND ND ND

Mercury, Total µg/L 2(2) n/a ND ND n/a

Nickel µg/L 100(2) ND ND ND ND

Selenium µg/L 50(2) n/a ND ND n/a

Silver µg/L 100(3) NA ND ND n/a

Thallium µg/L 2(2) NA ND ND n/a

Zinc µg/L 5,000(3) ND ND ND ND

Alkalinity as CaCO3 mg/L -- 226 255 295 221

Boron mg/L 1.0(1) 0.48 0.39 0.48 n/a

Chloride mg/L 150(1) 90 57 82 45

Color Color unit 15(3) ND ND 5 ND

Cyanide, total mg/L 0.15(2) n/a ND ND n/a

Fluoride mg/L 2.0(2) 0.8 0.7 0.8 0.2

Hardness as CaCO3 mg/L -- 499 410 510 464

MBAS mg/L 0.5(3) n/a ND ND n/a

Nitrate as NO3 mg/L 45(1) 18.5 9.5 10.6 20.9

Nitrite as N mg/L 1(1) ND ND ND ND

Nitrate+Nitrite as N mg/L 10(1) 3.6 2.1 2.4 4.7

Odor TON 3(3) 1.1 ND ND 1
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Parameter Units

Basin Plan Objective /
Maximum

Contaminant Level

Average Concentration
Alluvial

Well E-15
Alluvial
Well C

Alluvial
Well B6

Saugus
Well 206

Specific Conductance umhos/cm 900-1600(3) 1317 1150 1400 1158

Sulfate mg/L 350(1) 314 285 360 293

TDS mg/L 1,000(1) 969 760 950 861

Turbidity NTU 5(3) 0.4 0.35 1.4 0.2

Volatile Organic

Chemicals (VOCs)
µg/L variable ND ND ND ND

Synthetic Organic

Chemicals (SVOCs)
µg/L variable ND ND ND ND

Key: Bold Exceeds Standard

-- = no applicable basin plan objective or MCL
n/a = not analyzed
ND = none detected
1 Los Angeles Basin Plan Regional Objectives for Groundwater (Table 3-10).
2 California Department of Public Health Primary Drinking Water MCL (Title 22 CCR Table 64431-A and Table 64444-A).
3 California Department of Public Health Secondary Drinking Water MCL (Title 22 CCR Table 64449-A and Table 64449-B).
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3 REGULATORY SETTING

3.1 Clean Water Act

In 1972, the Federal Water Pollution Control Act [later referred to as the Clean Water Act

(CWA)] was amended to require National Pollutant Discharge Elimination System (NPDES)

permits for the discharge of pollutants to waters of the United States from any point source. In

1987, the CWA was amended to require that the United States Environmental Protection Agency

(USEPA) establish regulations for permitting of municipal and industrial stormwater discharges

under the NPDES permit program. The USEPA published final regulations regarding stormwater

discharges on November 16, 1990. The regulations require that municipal separate storm sewer

system (MS4) discharges to surface waters be regulated by a NPDES permit.

In addition, the CWA requires the States to adopt water quality standards for receiving water

bodies and to have those standards approved by the USEPA. Water quality standards consist of

designated beneficial uses for a particular receiving water body (e.g. wildlife habitat, agricultural

supply, fishing etc.), along with water quality criteria necessary to support those uses. Water

quality criteria are prescribed concentrations or levels of constituents – such as lead, suspended

sediment, and fecal coliform bacteria – or narrative statements which represent the quality of

water that support a particular use. Because California had not established a complete list of

acceptable water quality criteria, USEPA established numeric water quality criteria for certain

toxic constituents in receiving waters with human health or aquatic life designated uses in the

form of the California Toxics Rule (“CTR”) (40 CFR 131.38).

3.2 CWA Section 303(d) - TMDLs

When designated beneficial uses of a particular receiving water body are being compromised by

water quality, Section 303(d) of the CWA requires identifying and listing that water body as

“impaired”. Once a water body has been deemed impaired, a Total Maximum Daily Load

(TMDL) must be developed for the impairing pollutant(s). A TMDL is an estimate of the total

load of pollutants from point, non-point, and natural sources that a water body may receive

without exceeding applicable water quality standards (with a “factor of safety” included). Once

established, the TMDL allocates the loads among current and future pollutant sources to the

water body.

The Project would discharge runoff to Santa Clara River Reach 5. Table 3-1, 2010 CWA Section

303(d) Listings for the Santa Clara River Mainstem, lists the water quality impairments for the

Santa Clara River mainstem, as reported in the 2010 CWA Section 303(d) list of water quality

limited segments, including reaches upstream of the Project location. Reach 7 of the Santa Clara

River (Bouquet Canyon Road to above Lang Gaging Station) is listed for coliform bacteria.

Reach 6 (West Pier Highway 99 to Bouquet Canyon Road) is listed for coliform bacteria,

chlorpyrifos, diazinon, toxicity, iron, and copper. Reach 5 is listed for coliform bacteria and iron.
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Santa Clara River Reach 3, approximately 25 miles downstream of the Project location and

below the Dry Gap in Reach 4, is listed for total dissolved solids (TDS) and toxicity. Santa Clara

River Reach 1, approximately 30 miles downstream of the Project location, is listed for toxicity.

The Santa Clara River estuary, located approximately 40 miles downstream of the Project

location, is listed for coliform, chlorinated legacy pesticides, Toxaphene, toxicity, and nitrate-

nitrogen.

The RWQCB has adopted nitrogen compounds (nitrate-nitrogen plus nitrite-nitrogen and

ammonia), chloride, and indicator bacteria TMDLs in the Basin Plan. Table 3-2, 2010 CWA

Section 303(d) List of Water Quality Limited Segments Being Addressed By EPA Approved

TMDLs, lists the 2010 Section 303(d) List of Water Quality Limited Segments Being Addressed

by EPA Approved TMDLs. The Indicator Bacteria TMDL, adopted by the Regional Board on

July 8, 2010, must be submitted for review and approval to the SWRCB, the State Office of

Administrative Law, and the USEPA. The wasteload allocations for stormwater discharges into

Reach 5 of the Santa Clara River are summarized in Table 3-3, TMDL Wasteload Allocations for

MS4 and Stormwater Sources to Santa Clara River Reach 5. Pollutant reductions are regulated

through effluent limits prescribed in Publicly Owned Treatment Works (POTW) and minor point

source NPDES Permits, BMPs required in NPDES MS4 Permits, and SWRCB Management

Measures for non-point source discharges.

3.3 California Toxics Rule

The California Toxics Rule (40 C.F.R. §131.38) is a federal regulation issued by the USEPA that

provides water quality criteria for toxic pollutants in waters with human health or aquatic life

designated uses in California. Not all waters receiving flows from the NRSP area, such as the

tributaries to the Santa Clara River, are specifically designated with human health or aquatic life

uses. However, the Santa Clara River does have such designated uses, and the impact analysis in

Section 7 of this report assumes that the Santa Clara River Reach 5 beneficial uses apply to all of

the Project's receiving waters pursuant to the Basin Plan. Although CTR criteria do not apply

directly to discharges of stormwater runoff, they can provide a useful benchmark to assess the

potential impacts to the water quality of receiving waters from Project stormwater runoff

discharges. Here, the freshwater aquatic life criteria are used as benchmarks to evaluate the

potential impacts of stormwater runoff to the project's receiving waters. The CTR also contains

human health criteria which are derived for drinking water sources and for fish consumption

only. Since the human health criteria are less stringent than the aquatic life criteria for the

pollutants of concern for the Project, the aquatic life criteria are used.
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Freshwater aquatic life criteria for certain metals in the CTR are expressed as a function

of hardness because hardness, and/or water quality characteristics that are usually

correlated with hardness, can reduce the toxicities of some metals 5. The minimum wet

weather hardness value of 250 mg/L as CaCO3 from USGS station 11108500 was used to

approximate CTR criteria for metals. This value is likely to be more representative of

conditions in the Santa Clara River within the NRSP subregion than Los Angeles

County’s Station 29 based on the water quality data summarized in Section 2.7 above. As

per requirements of their discharge permit, the Valencia WRP has a monitoring station

just upstream of the NRSP subregion area. Monthly hardness values for the Santa Clara

River at this station ranged from 326 to 360 mg/L as CaCO3 in 2004. Other water quality

comparisons to this station were not made due to lack of wet weather monitoring. The

hardness value of 250 mg/L is a conservative estimate of wet weather hardness values

that should occur in the NRSP subregion area, although higher values are likely to occur.

The CTR also establishes two types of aquatic life criteria: acute and chronic. Acute

criteria represent the highest concentration of a pollutant to which aquatic life can be

exposed for a short period of time without deleterious effects; chronic criteria equal the

highest concentration to which aquatic life can be exposed for an extended period of time

(four days) without deleterious effects. Due to the intermittent nature of stormwater

runoff (especially in southern California), the acute criteria are considered to be more

applicable to stormwater conditions than chronic criteria. For example, the average storm

duration in the 38-year Newhall gage rainfall record is 11.3 hours. In this document, the

acute CTR criteria are used as one type of benchmark to evaluate the potential ecological

impacts of Project runoff on the receiving waters.

3.4 California Porter-Cologne Act

The federal CWA places the primary responsibility for the control of surface water

pollution and for planning the development and use of water resources with the states,

although it does establish certain guidelines for the states to follow in developing their

programs and allows USEPA to withdraw control from states with inadequate

implementation mechanisms.

5 The toxicity of a chemical to an aquatic organism may vary according to attributes of the organism,

chemical composition, and exposure environment, so that the chemical is more or less "bioavailable."

Many chemicals exist in a variety of forms (chemical species), and such chemical speciation affects

bioavailability because relative uptake rates can differ among chemical species and the relative

concentrations of chemical species can differ among exposure conditions. Usually, metal toxicity is

reduced by increased water hardness, which is composed of cations (primarily calcium and magnesium). In

some cases, the apparent effect of hardness on toxicity might be partly due to complexation of the metal by

higher concentrations of hydroxide and/or carbonate (increased pH and alkalinity) commonly associated

with higher hardness. (USEPA, 2007a)
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California‘s primary statute governing water quality and water pollution issues with

respect to both surface waters and groundwater is the Porter-Cologne Water Quality

Control Act of 1970 (Porter-Cologne Act). The Porter-Cologne Act grants the State

Water Resource Control Board (SWRCB) and the Regional Water Quality Control

Boards (RWQCBs) power to protect water quality and is the primary vehicle for

implementation of California’s responsibilities under the federal Clean Water Act. The

Porter-Cologne Act grants the SWRCB and the RWQCBs authority and responsibility to

adopt plans and policies to regulate discharges of waste to surface and groundwater, to

regulate waste disposal sites, and to require cleanup of discharges of hazardous materials

and other pollutants. The Porter-Cologne Act also establishes reporting requirements for

unintended discharges of any hazardous substance, sewage, or oil or petroleum product.

Each RWQCB must formulate and adopt a water quality control plan (Basin Plan) for its

region. The Basin Plan must conform to the policies set forth in the Porter-Cologne Act

and established by the SWRCB in its state water policy. To implement state and federal

law, the Basin Plan establishes beneficial uses for surface and groundwaters in the region,

and sets forth narrative and numeric water quality standards to protect those beneficial

uses. The Porter-Cologne Act also provides that a RWQCB may include within its

regional plan water discharge prohibitions applicable to particular conditions, areas, or

types of waste.

3.5 Basin Plan

The applicable Basin Plan (LARWQCB, 1994, as amended) provides numeric and

narrative criteria for a range of water quality constituents applicable to certain receiving

water bodies and groundwater basins within the Los Angeles region. Specific criteria are

provided for the larger, designated water bodies within the region, as well as general

criteria or guidelines for ocean waters, bays and estuaries, inland surface waters, and

groundwaters. Those waters not specifically listed (generally smaller tributaries) are

assumed to have the same beneficial uses as the streams, lakes, or reservoirs to which

they are tributary. In general, the narrative criteria require that degradation of water

quality does not occur due to increases in pollutant loads that will adversely impact the

designated beneficial uses of a water body. For example, the Los Angeles Basin Plan

requires that “Inland surface waters shall not contain suspended or settleable solids in

amounts which cause a nuisance or adversely affect beneficial uses as a result of

controllable water quality factors.” Water quality criteria apply within receiving waters

as opposed to applying directly to runoff; therefore, water quality criteria from the Basin

Plan are utilized as benchmarks as one method to evaluate the potential ecological

impacts of Project runoff on the receiving waters of the proposed Project. Table 2-2

above lists the beneficial uses of applicable receiving surface waters.

The Basin Plan also contains water quality criteria for groundwater basins. For example,

the Basin Plan requires that “Groundwaters shall not contain taste or odor producing
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substances in concentrations that cause nuisance or adversely affect beneficial uses.”

Table 2-37 above lists the beneficial uses of the applicable groundwater basin.

3.6 MS4 Permit

In 2001, the Los Angeles Regional Water Quality Control Board (LARWQCB, 2001)

issued an NPDES Permit and Waste Discharge Requirements (Order No. 01-182) under

the CWA and the Porter-Cologne Act for discharges of urban runoff in public storm

drains in Los Angeles County. The Permittees are the Los Angeles County cities and the

County (collectively “the Co-Permittees”). This permit regulates stormwater discharges

from MS4s in the Project area. The NPDES permit details requirements for new

development and significant redevelopment, including specific sizing criteria for

treatment BMPs and flow control requirements.

To implement the requirements of the NPDES permit, the Co-permittees have established

development planning guidance and control measures that control and mitigate

stormwater quality and quantity impacts to receiving waters as a result of new

development and redevelopment. They are also required to implement other municipal

source detection and elimination programs, as well as maintenance measures.

3.6.1 Stormwater Quality Management Program

The MS4 Permit contains the following provisions for implementation of the Stormwater

Quality Management Program (SQMP) by the Co-permittees:

General Requirements – Each Permittee is required to implement the SQMP to

comply with applicable storm water program requirements and implement

additional controls where necessary to reduce the discharge of pollutants in

stormwater to the “maximum extent practicable” (MEP).

BMP Implementation – Permittees are required to implement the most effective

combination of BMPs for stormwater/urban runoff pollution control.

SQMP Revision – Permittees are required to revise the SQMP to comply with

regional, watershed specific requirements, and/or wasteload allocations for

implementation of TMDLs for impaired waterbodies.

Responsibilities of the Principal Permittee – The responsibilities of the Los

Angeles County Department of Public Works (as the Principal Permittee) include,

but are not limited to, coordinating activities necessary to comply with the

NPDES permit, providing personnel and fiscal resources for SQMP updates and

annual reports and summaries of reports required under the SQMP, and

implementing and evaluating results of a County-wide Monitoring Program.
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Responsibilities of Permittees – Each Permittee is required to comply with the

requirements of the SQMP applicable to the discharges within its boundaries.

Watershed Management Committees (WMCs) – WMCs are comprised of a voting

representative from each Permittee within the Watershed Management Areas

(WMAs). WMCs are required to facilitate efforts and exchange of information

between Permittees, establish additional goals for WMAs, prioritize pollution

control efforts, monitor implementation of tasks designated for the WMA, and

assess the effectiveness of and recommend revisions to the SQMP.

Legal Authority – Permittees are granted the necessary legal authority to prohibit

non-storm water discharges to the storm drain system.

The objective of the SQMP is to reduce pollutants in urban stormwater discharges

to the "maximum extent practicable" in order to attain water quality objectives

and to protect the beneficial uses of receiving waters in Los Angeles County.

Special provisions are provided in the MS4 permit to facilitate implementation of

the SQMP. These provisions include:

BMP substitution – Substitution of site-specific BMPs is allowed provided the

alternative BMP will meet or exceed pollutant reduction of the original BMP, the

fiscal burden of the original BMP is substantially greater than the proposed

alternative, and the alternative BMP will be implemented within a similar time

period.

Public Information and Participation Program (PIPP) – This requires the

Permittee to identify how public education needs were determined, who is

responsible for developing and implementing the program, and the method used

to determine its effectiveness.

Industrial/Commercial Facilities Control Program – This requires the Permittee to

develop a plan for managing stormwater runoff from industrial and commercial

facilities. This program will track, inspect, and ensure compliance at industrial

and commercial facilities that are sources of pollutants in storm water.

Development Planning Program – This requires the Permittee to implement a

development-planning program that requires new development and

redevelopment projects to minimize impacts from stormwater and urban runoff.

Development Construction Program – This requires the Permittee to implement a

program to control runoff from construction activity to minimize erosion and

transportation of sediment and prevent non-stormwater discharges from

equipment and vehicle washing.

Public Agency Activities Program – This requires municipalities to evaluate

existing public agency activities that have an impact on stormwater quality (such

as vehicle maintenance, landscape maintenance and weed control, and
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construction and maintenance of streets, roads, and flood control systems) and to

develop a program to reduce stormwater impacts with a schedule for

implementation.

Illicit Connections and Illicit Discharges Elimination Program – This requires

each Permittee to have a plan for finding and preventing illegal connections and

discharges and a mechanism for enforcing against illegal connections and

discharges.

3.6.2 Standard Urban Stormwater Mitigation Plan

On March 8, 2000, the development planning program requirements, including the

Standard Urban Stormwater Mitigation Plan requirements (collectively, development

planning program requirements, including Standard Urban Stormwater Mitigation Pan

requirements, are referred to in this report as SUSMP requirements) were approved by

the RWQCB as part of the MS4 program to address stormwater pollution from new

construction and redevelopment. The SUSMP contains a list of minimum BMPs that

must be employed to infiltrate or treat stormwater runoff, control peak flow discharge,

and reduce the post-project discharge of pollutants from stormwater conveyance systems.

The SUSMP defines, based upon land use type, the types of practices that must be

included and issues that must be addressed as appropriate to the development type and

size. Compliance with SUSMP requirements is used as one method to evaluate

significance of project development impacts on surface water runoff.

Finalized in May 2000, the County of Los Angeles’ “Manual for the Standard Urban

Stormwater Mitigation Plan” details the requirements for new development and

significant redevelopment BMPs (Los Angeles County, 2000) (the “SUSMP Manual”).

The SUSMP Manual is a model guidance document for use by Permittees and individual

project owners to select post-construction BMPs and otherwise comply with the SUSMP

requirements. It addresses water quality and drainage issues by specifying design

standards for structural or treatment control BMPs that infiltrate or treat stormwater

runoff and control peak flow discharge. BMPs are defined in the SUSMP Manual and

SUSMP requirements as any program, technology, process, sizing criteria, operational

methods or measures, or engineered systems, which, when implemented, prevent, control,

remove, or reduce pollution. Treatment BMP sizing criteria and design guidance are also

contained in the MS4 Permit and in the SUSMP Manual.

One of the most important requirements within the SUSMP is the specific sizing criteria

for stormwater treatment BMPs for new development and significant redevelopment

projects. The SUSMP includes sizing criteria for both volume-based and flow-based

BMPs. The sizing criteria options for volume-based BMPs, such as extended detention

basins, are as follows:



62

The 85th percentile 24-hour runoff event storm event determined as the

maximized capture stormwater volume for the area, from the formula

recommended in Urban Runoff Quality Management, Water Environment

Federation (WEF) Manual of Practice No. 23/ASCE Manual of Practice No. 87

(WEF, 1998);

The volume of annual runoff based on unit basin storage volume, to achieve 80%

or more volume treatment by the method recommended in California Stormwater

Best Management Practices Handbook – Industrial/Commercial (SWQTF, 1993);

The volume of runoff produced from a 0.75 inch storm event, prior to its

discharge to a stormwater conveyance system; or

The volume of runoff produced from a historical-record based reference 24-hour

rainfall criterion for “treatment” (0.75 inch average for the Los Angeles County

Area) that achieves approximately the same reduction in pollutant loads and flows

as achieved by mitigation of the 85th percentile, 24-hour runoff event.

Stormwater treatment facilities will be designed to meet or exceed the sizing standards

contained in the SUSMP Manual. Volume-based treatment control BMPs for the Project

will be sized to capture and treat 80 percent of the annual runoff volume, with a

drawdown time of 48 hours. This methodology utilizes historical rainfall data with

continuous simulation modeling to calculate the treatment volume for each treatment

control BMP and is consistent with criteria 2 above.

Flow-based BMPs, such as vegetated swales, must be designed to infiltrate or treat the

maximum flow rate generated from one of the following scenarios:

The flow of runoff produced from a rain event equal to at least 0.2 inches per hour

intensity,

The flow of runoff produced from a rain event equal to at least two times the 85th

percentile hourly rainfall intensity for Los Angeles County, or

The flow of runoff produced from a rain event that will result in treatment of the

same portion of runoff as treated using volumetric standards above.
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Flow-based BMPs for the Project will be sized using a rainfall intensity of 0.3 inches per

hour, which will result in treatment of the same portion of runoff as treated using

volumetric standards above (criteria 3).

The preliminary sizing of the treatment control facilities is set forth in this document and

the Landmark Village Drainage Concept Report (Psomas, 2006). Facility sizing will be

finalized by the project engineer with the final hydrology study prior to issuance of a

grading permit, which will be prepared and approved to ensure consistency with this

analysis.

Also, the SUSMP includes general design specifications for individual priority project

categories. These include:

Single-Family Hillside Home

100,000 square foot commercial developments

Restaurants

Retail gasoline outlets

Automotive repair shops

Parking lots

For example, commercial developments must have properly designed loading and

unloading dock areas, repair and maintenance bays, and vehicle equipment wash areas.

Restaurants need to have properly designed equipment and accessory wash areas. Parking

lots have to be properly designed to limit oil contamination and have regular maintenance

of parking lot stormwater treatment systems (e.g., storm drain filters and biofilters). This

document generally identifies potential locations for these types of improvements and

preliminarily identifies appropriate BMPs.

The LARWQCB issued a letter in December 2006 that clarification the Board’s

compliance expectations for the development planning requirements in Part 4.D of the

MS4 Permit (LARWQCB, 2006). Per the clarification letter, the three provisions in Part

4.D that are the essential requirements for compliance are to: (1) maximize the

percentage of pervious surfaces to allow percolation of storm water into the ground; (2)

minimize the quantity of storm water directed to impervious surfaces and the MS4; and

(3) minimize pollution emanating from parking lots through the use of appropriate

treatment control BMPs and good housekeeping practices.

The Project is required to incorporate appropriate SUSMP requirements into project plans

as part of the development plan approval process for building and grading permits. This

analysis will identify at a project level, and consistent with the framework, conclusions,
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and requirements of the NRSP Sub-Regional Stormwater Mitigation Plan (Geosyntec

Consultants, 2008), the design specifications related to treatment control BMPs and other

project features associated with the Landmark Village project. Design of these BMPs will

be finalized by the project engineer with the hydrology study prior to issuance of grading

permits to ensure consistency with this analysis.

3.6.3 Hydromodification and Peak Flow Control

Part 4, Section D.1. of the MS4 Permit notes that increased volume, velocity, and

discharge duration of stormwater runoff from developed areas may potentially accelerate

downstream erosion and impair habitat-related beneficial uses in Natural Drainage

Systems. As a result, Section D.1. of the Permit stipulates that Permittees shall control

post-development peak storm water runoff discharge rates, velocities and durations in

Natural Drainage Systems to prevent accelerated stream erosion and to protect stream

habitat. Natural Drainage Systems are defined by the Permit to include the Santa Clara

River.

Further, under Part 4, Section D.1 of the MS4 Permit, the County and its Co-permittees

were required to develop and implement by February 1, 2005, numeric criteria for peak

flow control in accordance with the findings of the Peak Discharge Impact Study

analyzing the potential impacts on natural streams due to impervious development. The

County of Los Angeles Department of Public Works and the Southern California Storm

Water Monitoring Coalition had been conducting the study, but the study was not

completed in time to meet the February 1st deadline. Therefore, on January 31, 2005, the

County adopted and submitted to the LARWQCB an Interim Peak Flow Standard to be in

effect until such time as a final standard can be adopted based on a completed study.

The adopted Los Angeles County Interim Peak Flow Standard was derived from a similar

Interim Peak Flow Standard for Ventura County approved by the LARWQCB under the

SUSMP requirements provisions of the MS4 Permit. The intent of the Interim Standard,

as described by the County in the cover letter dated January 31, 2005, signed by Donald

L. Wolfe transmitting the Interim Standard to Jonathan Bishop of the LARWQB, is to

provide protection for natural streams to the extent supported by findings from the

ongoing study, and consistent with practical construction practices.

The Interim Peak Flow Standard adopted by the County is:

The Peak Flow Standard shall require that all post-development runoff from a 2-year,

24-hour storm shall not exceed the predevelopment peak flow rate, burned, from a 2-

year, 24-hour storm when the predevelopment peak flow rate equals or exceeds five cubic

feet per second. Discharge flow rates shall be calculated using the County of Los Angeles

Modified Rational Method. The Peak Flow Standard shall also require that post-



65

development runoff from the 50-year capital storm shall not exceed the predevelopment

peak flow rate, burned and bulked, from the 50-year capital storm.

In its cover letter dated January 31, 2005, signed by Donald L. Wolfe, transmitting the

Peak Flow Interim Standard to Jonathan Bishop of the LARWQB, the County notes that

upon completion of the Peak Discharge Impact Study, new peak flow standards may be

determined to be appropriate.

Per Section 4.D(9) of the MS4 Permit, the NRSP Sub-Regional Stormwater Mitigation

Plan (Geosyntec Consultants, 2008) provides an alternative hydromodification control

performance standard for the NRSP projects, including Landmark Village, which is sub-

region specific and is based on hydrodynamic modeling and geomorphic assessment. The

Landmark Village Project will be conditioned to require, as a project design feature,

sizing and design of hydraulic features as necessary to control hydromodification impacts

in accordance with the NSRP Sub-Regional Stormwater Mitigation Plan. See Section 5.4

below. Under Section 4.D(9) of the MS4 Permit, compliance with the NRSP Sub-

Regional Stormwater Mitigation Plan hydromodification control performance standard is

used to evaluate hydromodification impacts.

3.7 Construction Permits

Pursuant to the CWA Section 402(p), requiring regulations for permitting certain

stormwater discharges, the State Water Resources Control Board (SWRCB) issued a

statewide general NPDES Permit for stormwater discharges from construction sites

[(NPDES No. CAR000002) Water Quality Order 2009-0009-DWQ, State Water

Resources Control Board (SWRCB) National Pollutant Discharge Elimination System

(NPDES) General Permit for Stormwater Discharges Associated with Construction

Activity (adopted by the SWRCB on September 2, 2009)].

Under this Construction General Permit, discharges of stormwater from construction sites

with a disturbed area of one or more acres are required to either obtain individual NPDES

permits for stormwater discharges or to be covered by the Construction General Permit.

Coverage under the Construction General Permit is accomplished by completing a

construction site risk assessment to determine appropriate coverage level; preparing a

Stormwater Pollution Prevention Plan (SWPPP), including site maps, a Construction Site

Monitoring Program (CSMP), and sediment basin design calculations; for projects

located outside of a Phase I or Phase II permit area, completing a post-construction water

balance calculation for hydromodification controls; and completing a Notice of Intent.

All of these documents must be electronically submitted to the SWRCB for General

Permit coverage. The primary objective of the SWPPP is to identify and apply proper

construction, implementation, and maintenance of BMPs to reduce or eliminate pollutants

in stormwater discharges and authorized non-stormwater discharges from the

construction site during construction. The SWPPP also outlines the monitoring and
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sampling program required for the construction site to verify compliance with discharge

Numeric Action Levels (NALs) set by the Construction General Permit.

3.8 General Waste Discharge Requirements for Dischargers of Groundwater

From Construction and Project Dewatering

The Los Angeles Regional Water Quality Control Board has issued a General NPDES

Permit and General Waste Discharge Requirements (WDRs) (Order No. R4-2008-0032,

NPDES No. CAG994004) governing construction-related dewatering discharges within

the Project development areas (the “General Dewatering Permit.”) This permit addresses

discharges from temporary dewatering operations associated with construction and

permanent dewatering operations associated with development. The discharge

requirements include provisions mandating notification, sampling and analysis, and

reporting of dewatering and testing-related discharges. The General Dewatering Permit

authorizes such construction-related activities so long as all conditions of the permit are

fulfilled. Compliance with the requirements of the General Dewatering Permit is used as

one method to evaluate Project construction-related impacts on surface water quality.

3.9 Discharge of Fill or Dredge Materials

Hydrologic conditions of concern addressed in this report include instream changes in

sediment transport, erosion, and sedimentation, and ultimately channel stability. There is

a nexus between these concerns and the stream, habitat, and species protection programs

administered by the United States Army Corps of Engineers, California Department of

Fish and Game and the U.S. Fish and Wildlife Service.

Section 404 of the Clean Water Act is a program that regulates the discharge of dredged

and fill material into waters of the United States, including wetlands. Activities in waters

of the United States that are regulated under this program include fill for development

(including physical alterations to drainages to accommodate storm drainage, stabilization,

and flood control improvements), water resource projects (such as dams and levees),

infrastructure development (such as highways and airports), and conversion of wetlands

to uplands for farming and forestry. USEPA has issued Section 404(b)(1) Guidelines (40

CFR 230) concerning the selection and use of disposal sites, including water quality

aspects of such activities. Subpart C at Sections 230.20 through 230.25 contains water

quality regulations applicable to dredge and fill activities. Among other topics, these

guidelines address discharges that alter substrate elevation or contours, suspended

particulates, water clarity, nutrients and chemical content, current patterns and water

circulation, water fluctuations (including those that alter erosion or sediment rates), and

salinity gradients.

Section 401 of the Clean Water Act requires that any person applying for a federal permit

or license that may result in a discharge of pollutants into waters of the United States
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must obtain a state water quality certification that the activity complies with all

applicable water quality standards, limitations, and restrictions. Subject to certain

limitations, no license or permit may be issued by a federal agency until the Section 401

certification has been granted. Further, no license or permit may be issued if certification

has been denied. CWA Section 404 permits and authorizations are subject to section 401

certification by the RWQCBs.

This report does not analyze the habitat and wildlife impacts associated with physical

alterations to waters of the United States proposed in conjunction with the Project, such

as dredge, fill, or bed, bank or channel improvements or stabilization measures affecting

waters of the U.S. The impacts associated with these physical alterations are analyzed in

detail in the biota and floodplain modification sections of the Project EIR. As discussed

in Section 4.4.2 below, this report analyzes the adverse impacts to natural drainage

systems that may be caused by the Project’s alteration of hydrologic conditions.

3.10 Lake or Streambed Alteration Agreement (LSAA)

The CDFG is responsible for conserving, protecting, and managing California's fish,

wildlife, and native plant resources. To meet this responsibility, the law requires the

proponent of a Project that may impact a river, stream, or lake to notify the CDFG before

beginning the Project. This includes rivers or streams that flow at least periodically or

permanently through a bed or channel with banks that support fish or other aquatic life

and watercourses having a surface or subsurface flow that support or have supported

riparian vegetation.

Section 1602 of the Fish and Game Code requires any person who proposes a Project that

will substantially divert or obstruct the natural flow or substantially change the bed,

channel, or bank of any river, stream, or lake or use materials from a streambed to notify

the CDFG before beginning the Project. Similarly, under section 1602 of the Fish and

Game Code, before any State or local governmental agency or public utility begins a

construction Project that will: 1) divert, obstruct, or change the natural flow or the bed,

channel, or bank of any river, stream, or lake; 2) use materials from a streambed; or 3)

result in the disposal or deposition of debris, waste, or other material containing

crumbled, flaked, or ground pavement where it can pass into any river, stream, or lake, it

must first notify the CDFG of the proposed Project. If the CDFG determines that the

Project may adversely affect existing fish and wildlife resources, a Lake or Streambed

Alteration Agreement is required. In this case, on December 3, 2010, CDFG and the

applicant entered into a Master Streambed Alteration Agreement (Notification No. 1600-

2004-0016-R5).

As discussed above, this report does not analyze the habitat and wildlife impacts

associated with physical alterations to waters of the United States proposed in

conjunction with the Project, such as dredge, fill, or bed, bank or channel improvements
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or stabilization measures affecting waters of the U.S. The impacts associated with these

physical alterations are analyzed in detail in the biota and floodplain modification

sections of the Project EIR. As discussed in Section 4.4.2 below, this report analyzes the

adverse impacts to natural drainage systems that may be caused by the project’s alteration

of hydrologic conditions.

3.11 Los Angeles County Low Impact Development Ordinance and Manual

Chapter 12.84 of the Los Angeles County Municipal Code requires the use of low impact

development (“LID”) standards in development projects. This chapter applies to all

development within the unincorporated area of the County after January 1, 2009, except

for those developments that filed a complete discretionary or non-discretionary permit

application with the Los Angeles County Department of Regional Planning, Public

Works, or any County-controlled design control board, prior to January 1, 2009.

Chapter 12.84 requires that applicable development projects:

Mimic undeveloped stormwater and urban runoff rates and volumes in any storm

event up to and including the “50-year capital design storm event,” as defined by

LACDPW;

Prevent pollutants of concern from leaving the development site in stormwater as

the result of storms, up to and including a water quality design storm event; and

Minimize hydromodification impacts to natural drainage systems.

To meet these standards, development projects that consist of five or more residential

units, or nonresidential development, shall comply with the following:

-developed runoff volume minus the

pre-developed runoff volume for the 85th percentile storm event) from each lot

upon which such development is occurring shall be infiltrated at the lot level, or

in the alternative, the excess volume from the entire development site, including

streets and public right-of-way, shall be infiltrated in sub-regional facilities. The

tributary area of a sub-regional facility shall be limited to five acres, but may be

exceeded with approval of the Director of LACDPW. When infiltration of all

excess volume is not technically feasible, on-site storage, reuse, or other water

conservation uses of the excess volume is required and shall be implemented as

authorized by the Director of LACDPW.

LACDPW has developed a LID Standards Manual that outlines stormwater runoff

quantity and quality control development principles, technologies, and design standards

for achieving the LID Standards of Chapter 12.84. The LID Standards Manual requires

that large scale residential and nonresidential development projects prioritize the
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selection of BMPs to treat stormwater pollutants, reduce stormwater runoff volume, and

promote groundwater infiltration and stormwater reuse in an integrated approach to

protecting water quality and managing water resources. The Manual states that BMPs

should be implemented in the following order of preference:

BMPs that promote infiltration.

BMPs that store and beneficially use stormwater runoff.

BMPs that utilize the runoff for other water conservation uses including, but not

limited to, BMPs that incorporate vegetation to promote pollutant removal and

runoff volume reduction and integrate multiple uses, and BMPs that percolate

runoff through engineered soil and allow it to discharge downstream slowly.

If compliance with the above LID requirements is technically infeasible, in whole or in

part, the project must incorporate design features demonstrating compliance with the LID

requirements to the maximum extent practicable. The LID goals of increasing

groundwater recharge, enhancing water quality, and preventing degradation to

downstream natural drainage courses will be considered by DPW in the determination of

infeasibility.

The LID Standards Manual outlines site conditions where infiltration may not be

possible:

Locations where seasonal high groundwater is within 10 feet of the surface.

Within 100 feet of a groundwater well used for drinking water.

Brownfield development sites or other locations where pollutant mobilization is a

documented concern.

Locations with potential geotechnical hazards as outlined in a report prepared and

stamped by a licensed geotechnical engineer.

Locations with natural, undisturbed soil infiltration rates of less than 0.5 inches

per hour that do not support infiltration-based BMPs.

Locations where infiltration could cause adverse impacts to biological resources.

Development projects in which the use of infiltration BMPs would conflict with

local, State or Federal ordinances or building codes.

Locations where infiltration would cause health and safety concerns.

possible:
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Projects that would not provide sufficient irrigation or (where permitted) domestic

grey water demand for use of stored runoff due to limited landscaping or

extensive use of low water use plant palettes in landscaped areas.

Projects that are required to use recycled water for irrigation of landscaping.

Development projects in which the storage and reuse of stormwater runoff would

conflict with local, state or federal ordinances or building codes.

Locations where storage facilities would cause potential geotechnical hazards as

outlined in a report prepared and stamped by a licensed geotechnical engineer.

Locations where storage facilities would cause health and safety concerns.

The LID Standards Manual also contains drainage analysis requirements for

hydromodification impacts to off-site property. The LID Standards Manual provides for

the following exemptions from conducting a full analysis for hydromodification impacts,

although project applicants must still demonstrate that the project mitigates for

hydromodification impacts to the satisfaction of the Director of Public Works:

Projects that disturb less than one acre.

Less than 10,000 square feet of new impervious area.

Projects that do not increase impervious area or decrease the infiltration capacity

of pervious areas compared to pre-project conditions.

Projects that are replacement, maintenance, or repair of an existing permitted

flood control facility.

Projects within a watershed or subwatershed where a geomorphically-based

watershed study has been prepared that establishes that the potential for

hydromodification impacts is not present based on appropriate assessment and

evaluation of relevant factors, including: runoff characteristics, soil conditions,

watershed size and conditions, channel conditions, and proposed levels of

development within the watershed.

Projects that discharge directly or via a storm drain into concrete or significantly

hardened channels, which in turn discharge into a sump area under tidal influence,

or other receiving water that is not susceptible to hydromodification impacts.

Projects that have hydrologic control measures that include sufficient subregional,

regional, in-stream control measures, or a combination thereof such that

hydromodification will not occur.
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4 POLLUTANTS OF CONCERN AND SIGNIFICANCE CRITERIA

4.1 Surface Water Pollutants of Concern

4.1.1 Pollutants of Concern

Pollutants of concern, as defined in the Los Angeles County SUSMP Manual, consist of

any pollutants that exhibit one or more of the following characteristics: current loadings

or historic deposits of the pollutant are impacting the beneficial uses of a receiving water,

elevated levels of the pollutant are found in sediments of a receiving water and/or have

the potential to bioaccumulate in organisms therein, or the detectable inputs of the

pollutant are at concentrations or loads considered potentially toxic to humans and/or

flora and fauna. The pollutants of concern for the water quality analysis are those that are

anticipated or potentially could be generated by the Project at concentrations, based on

water quality data collected in Los Angeles County from land uses that are the same as

those proposed by the Project, that exhibit these characteristics. Identification of the

pollutants of concern also considered Basin Plan beneficial uses and water quality

objectives, CTR criteria, and current Section 303(d) listings and TMDLs in the Santa

Clara River, as well as pollutants that have the potential to cause toxicity or

bioaccumulate in the receiving waters. Appendix A lists the pollutants of concern, the

basis for their selection, and the significance criteria that will be applied for each.

The following pollutants were chosen as pollutants of concern for purposes of evaluating

water quality based upon the above considerations:

Sediments (TSS and Turbidity): Excessive erosion, transport, and deposition of sediment

in surface waters are a significant form of pollution resulting in major water quality

problems. Sediment imbalances impair waters’ designated uses. Excessive sediment can

impair aquatic life by filling interstitial spaces of spawning gravels, impairing fish food

sources, filling rearing pools, and reducing beneficial habitat structure in stream channels.

In addition, excessive sediment can cause taste and odor problems in drinking water

supplies and block water intake structures.

Nutrients (Phosphorus and Nitrogen (Nitrate+Nitrite-N, Ammonia-N, and Total
Nitrogen)): Nutrients of concern include the inorganic forms of nitrogen (nitrate, nitrite

and ammonia) and phosphorus. Organic forms of nitrogen are associated with vegetative

matter such as particulates from sticks and leaves. Inorganic forms of nitrogen include

nitrate, nitrite and ammonia. Total Nitrogen (TN) is a measure of all nitrogen present,

including inorganic and particulate forms. Phosphorus can be measured as total

phosphorus (TP) or as dissolved phosphorus. Dissolved phosphorus is the more

bioavailable form of phosphorus. TP is often composed mostly of soil-related particulate

phosphorus. There are several sources of nutrients in urban areas, mainly fertilizers in
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runoff from lawns, pet wastes, failing septic systems, atmospheric deposition from

industry and automobile emissions, and soil erosion. Nutrient over-enrichment is

especially prevalent in agricultural areas where manure and fertilizer inputs to crops

significantly contribute to nitrogen and phosphorus levels in streams and other receiving

waters. Eutrophication due to excessive nutrient input can lead to changes in algae,

benthic, and fish communities; extreme eutrophication can cause hypoxia or anoxia,

resulting in fish kills. Surface algal scum, water discoloration, and the release of toxins

from sediment can also occur.

Various downstream reaches of the Santa Clara River are identified as impaired by

ammonia and nitrate- plus nitrite-nitrogen. Evidence of impairment includes low

diversity of benthic macroinvertebrates and observations of excessive algae growth. A

source analysis found that the majority of ammonia and nitrate/nitrite loads are from

point sources; primarily water reclamation plants (WRPs) (LARWQCB, 2003). Sources

from municipal storm sewers are considered a minor source, but have a potential to cause

significant local effects on water quality (LARWQCB, 2003). TMDLs have been

developed and adopted into the Basin Plan for nitrogen compounds, including

nitrate/nitrite and ammonia.

Trace Metals (Aluminum, Copper, Lead, and Zinc): The primary sources of trace metals

in stormwater are typically commercially available metals used in transportation (e.g.

automobiles), buildings, and infrastructure. Metals are also found in fuels, adhesives,

paints, and other coatings. Copper, lead, and zinc are the most prevalent metals typically

found in urban runoff. Other trace metals, such as cadmium, chromium, and mercury, are

typically either not detected in urban runoff or are detected at very low levels (LACDPW,

2000). Metals are of concern because of the potential for toxic effects on aquatic life and

the potential for groundwater contamination. High metal concentrations can lead to

bioaccumulation in fish and shellfish and affect the beneficial uses of receiving waters.

Aluminum has been identified by the Los Angeles County Department of Public Works

as a constituent of concern for the Santa Clara River based on monitoring conducted at

mass emission Station S29 (see Section 2.7 above). In stormwater, the majority of

aluminum is in the particulate phase. Its presence in stormwater is mainly due to

aluminosilicate minerals found in soils, because stormwater particles are largely

composed of eroded soils. Aluminum is a large component of soils and is the third most

common element in the earth’s crust. The average aluminum soil content is about eight

percent (or 80,000 mg/kg) and suspended sediments in rivers have total aluminum

contents of a similar order of magnitude. Aluminosilicates include a wide range of

minerals with varying properties; some are formed during the laying down of the earth’s

crust and some by weathering processes. They are highly insoluble and unreactive,

although aluminum can be extracted and solubilized to some degree under acidic

conditions. The amount of aluminum extracted will mainly depend on the type and
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particle size of aluminosilicates present in the soil matrix. A study by Kobayashi and

Kizu (2001) showed that only eight percent of aluminum remained in waters after passing

through a 0.22 micron filter, supporting the assertion that the majority of aluminum is

found in the insoluble, suspended fraction. According to the USEPA, aluminum is not

considered a contaminant of potential concern to fish or aquatic organisms when

surrounding soil pH is greater than 5.5 or when in solution of a pH above 5.5 (USEPA

2003) because aluminum solubility and resultant toxicity has been linked to pH values

below this standard. In general, Project area soils are not expected to have a pH of less

than 5.5. DeClerk and Singer (2003) compared historic (1945) pH levels of agricultural

soils in Southern California to 2001 conditions and found that pH levels have actually

risen, from approximately 7.2 in 1945 to nearly 8.0 in 2001. As the majority of the pre-

development land use consists of agriculture or open space, it is safe to assume that soil

pH levels within the Project area will be, for the most part, above 5.5. In addition, pH in

stormwater runoff is not expected to be below 5.5, as mean runoff concentrations in the

Los Angeles County stormwater monitoring data ranged from 6.5 for mixed and single-

family residential land uses to 7.0 for commercial land uses. In urban areas, aluminum

building materials are a minor source of aluminum, as the metal is coated in unreactive

aluminum oxide.

Chloride: High levels of chloride in Santa Clara River Reaches 3, 5 and 6 are causing

impairment of listed beneficial uses for agricultural irrigation. Irrigation of salt sensitive

crops, such as avocados and strawberries, with water containing elevated levels of

chloride can result in reduced crop yields. Chloride levels in some areas exceed water

quality standards associated with groundwater recharge. Chloride TMDLs have been

developed and adopted into the Basin Plan. The major sources of elevated chloride are

dry-weather discharges from WRPs, contributing about 70% of the chloride load. Minor

point sources are dewatering operations, and uncontrolled swimming pool and water ride

discharges.

Pathogens (Bacteria, Viruses, and Protozoa) – Elevated pathogens are typically caused

by the transport of domestic animal, wildlife, or human fecal wastes from the watershed.

Runoff that flows over land such as urban runoff can mobilize pathogens, including

bacteria and viruses. Even runoff from natural areas can contain pathogens (e.g., from

wildlife). Other sources of pathogens in urban areas include pets, septic systems, and

leaky sanitary sewer pipes. The presence of pathogens in runoff can impair receiving

waters and contaminate drinking water sources. Elevated pathogens are typically caused

by the transport of animal or human fecal wastes from the watershed. Historically fecal

indicator bacteria (FIB), such as fecal coliform, have been used to indicate the presence

of pathogens due to the difficulty of monitoring for pathogens directly. More recently, the

scientific community has questioned the use of certain indicator organisms, as there are

various confounding factors that affect the reliability of some FIB as pathogen indicators

in stormwater runoff. Santa Clara River Reaches 5, 6, and 7 and the Santa Clara River
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Estuary area identified as impaired by high fecal coliform counts from point and nonpoint

sources. An Indicator Bacteria TMDL was approved by the LARWQCB for the Santa

Clara River Estuary and Reaches 3, 5, 6, and 7 on July 8, 2010.

Petroleum Hydrocarbons (Oil and Grease and PAHs): The sources of oil, grease, and

other petroleum hydrocarbons in urban areas include spillage fuels and lubricants,

discharge of domestic and industrial wastes, atmospheric deposition, and runoff. Runoff

can be contaminated by leachate from asphalt roads, wearing of tires, and deposition

from automobile exhaust. Also, do-it-yourself auto mechanics may dump used oil and

other automobile-related fluids directly into storm drains. Petroleum hydrocarbons, such

as polycyclic aromatic hydrocarbons (PAHs), can bioaccumulate in aquatic organisms

from contaminated water, sediments, and food and are toxic to aquatic life at low

concentrations. Hydrocarbons can persist in sediments for long periods of time and result

in adverse impacts on the diversity and abundance of benthic communities. Hydrocarbons

can be measured as total petroleum hydrocarbons (TPH), oil and grease, or as individual

groups of hydrocarbons, such as PAHs.

Pesticides: Pesticides (including herbicides, insecticides and fungicides) are chemical

compounds commonly used to control insects, rodents, plant diseases, and weeds.

Excessive application of a pesticide in connection with agriculture cultivation or

landscaping may result in runoff containing toxic levels of its active component.

Pesticides may be classified as organochlorine pesticides or organophosphorus pesticides,

the former being associated with persistent bioaccumulative pesticides (e.g., DDT and

other legacy pesticides) which have been banned. The Santa Clara River estuary is listed

as impaired for legacy pesticides. Organophosphorus pesticides include diazinon and

chlorpyrifos whose uses also are being restricted by USEPA.

Trash & Debris: Trash (such as paper, plastic, polystyrene packing foam, and aluminum

materials) and biodegradable organic debris (such as leaves, grass cuttings, and food

waste) are general waste products on the landscape that can be entrained in urban runoff.

The presence of trash and debris may have a significant impact on the recreational value

of a water body and aquatic habitat. Excess organic matter can create a high biochemical

oxygen demand in a water body and thereby lower its water quality. Also, in areas where

stagnant water exists, the presence of excess organic matter can promote septic

conditions resulting in the growth of undesirable organisms and the release of odorous

and hazardous compounds such as hydrogen sulfide.

Methylene Blue Activated Substances (MBAS). MBAS are related to the presence of

detergents in water. Positive results may indicate the presence of wastewater or be

associated with urban runoff due to commercial and/or residential vehicle washing or

other outdoor washing activities. Surfactants disturb the surface tension which negatively

affects insects and can also harm the gills in aquatic life.
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Cyanide. Cyanide has been identified by the Los Angeles County Department of Public

Works as a constituent of concern for the Santa Clara River based on monitoring

conducted at mass emission Station S29 (LACDPW, 2005). Cyanide is used in

electroplating, metallurgy, and mining. It is also used to make synthetic fibers, plastics,

dyes, pharmaceuticals, and pesticides, including fumigants. In addition, cyanide serves as

a chemical intermediate in various production processes. Natural cyanides are produced

by certain bacteria, fungi, and algae, and they are present in a number of plants and foods

as cyanogenic glycosides. Man-made cyanides typically enter the environment from

metal finishing and organic chemical industries. Other sources include iron and steel

works, municipal waste burning, cyanide-containing pesticides, road deicers, and vehicle

exhaust.

Bioaccumulation: Certain pollutants, such as pesticides, selenium and mercury, have a

tendency to bioaccumulate. The Basin Plan and the CTR criteria set forth toxicity

objectives for receiving water levels of substances that bioaccumulate in aquatic

resources to prohibit concentrations of toxic substances that are harmful to human health

and adversely affect beneficial uses.

4.1.2 Other Constituents

This section discusses other constituents that are listed in the Basin Plan, but for reasons

explained below, are not pollutants of concern for the Project.

BOD (Biochemical Oxygen Demand) and Dissolved Oxygen. Adequate levels of

dissolved oxygen are necessary to support aquatic life. High levels of oxygen demanding

substances discharged to receiving waters can depress oxygen levels to levels of concern.

Oxygen demanding substances are compounds that can be biologically degraded through

aerobic processes. The presence of oxygen demanding substances can deplete oxygen

supplies in waters and can contribute to algal growth. Nutrients in fertilizers and food

wastes in trash are examples of likely oxygen demanding compounds to be present on the

Project site. Other biodegradable organic materials include human and animal waste and

vegetative matter. Biodegradable pollutants are largely subsumed by the nutrients and

trash and debris categories above, and therefore will not be discussed as a separate

category.

Chemical Constituents. Chemical constituents in excessive amounts in drinking water

are harmful to human health. The Basin Plan objective for chemical constituents states:

“Surface waters shall not contain concentrations of chemical constituents in amounts that

adversely affect any designated beneficial use.” As Santa Clara River Reach 5 is not

designated with a municipal water supply designated use (see Section 2.5.1 above),

chemical constituents are not a pollutant of concern for the Project.
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Temperature. Increase in temperature can result in lower dissolved oxygen levels,

impairing habitat and other beneficial uses of receiving waters. Discharges of wastewater

can also cause unnatural and/or rapid changes in temperature of receiving waters, which

can adversely affect aquatic life. Elevated temperatures are typically associated with

discharges of process wastewaters or non-contact cooling waters. As the beneficial uses

in the receiving waters for the Project include warm freshwater habitat to support warm

water ecosystems, temperatures of stormwater runoff from the Project are not of concern.

Total Residual Chlorine. Total residual chlorine can be present in wastewater treatment

plant discharges, or may be present in dry weather urban runoff from the emptying of

swimming pools that have not been de-chlorinated. Chlorine is a strong oxidant and is

therefore toxic to aquatic life. Municipal pools and private pools in areas served by a

municipal sanitary system are required to be discharged into the sanitary system, and

therefore, total residual chlorine will not be present in runoff from the Project.

Color, Taste, and Odor. The Basin Plan contains narrative objectives for color, taste, or

odor that cause a nuisance or adversely affect beneficial uses. Undesirable tastes and

odors in water may be a nuisance and may indicate the presence of a pollutant(s). Odor

associated with water can result from decomposition of organic matter or the reduction of

inorganic compounds, such as sulfate. Other potential sources of odor causing substances,

such as industrial processes, will not occur as part of the Project. Color in water may arise

naturally, such as from minerals, plant matter, or algae, or may be caused by industrial

pollutants. As the Project will contain no industrial uses, color-, taste-, or odor-producing

substances are not pollutants of concern for the Project.

Exotic Vegetation. Non-native (exotic) vegetation typically provides little habitat value

and can out compete native vegetation that is more suitable habitat for aquatic and

terrestrial organisms. The Basin Plan objective for exotic vegetation states: “Exotic

vegetation shall not be introduced around stream courses to the extent that such growth

causes nuisance or adversely affects designated beneficial uses.” The potential for non-

native plant species to impact natural drainages is analyzed in the Landmark Village

Draft Environmental Impact Report Biota Section.

Mineral Quality: TDS, Sulfate, Boron, and SAR. Mineral quality in natural waters is

largely determined by the mineral assemblage of soils and rocks near the land surface.

Elevated mineral concentrations could impact beneficial uses; however, the minerals

listed in the Basin Plan, except chloride and nitrogen, are not believed to be constituents

of concern due to the absence of river impairments and/or, as with TDS, anticipated post-

development runoff concentrations well below the Basin Plan objectives (Table 4-1).

Therefore, these constituents are not considered pollutants of concern for the Project.
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Table 4-1: Comparison of Mineral Basin Plan Objectives with Mean Measured

Values in Los Angeles County

Mineral

Los Angeles Basin Plan Water

Quality Objective for SCR Reach

5 (mg/L)

Range of Mean

Concentration in Urban

Runoff1 (mg/L)

Total Dissolved Solids 1000 53 - 226

Sulfate 400 7 - 35

Boron 1.5 0.16 – 0.25

Sodium Absorption Ratio2 10 0.4 – 1.9
1 Source: LACDPW, 2000. Land uses include SFR, MFR, commercial, education, transportation, light industrial, and

mixed residential.
2 Sodium adsorption ratio (SAR) predicts the degree to which irrigation water tends to enter into cation-exchange

reactions in soil.

pH. The hydrogen ion activity of water (pH) is measured on a logarithmic scale, ranging

from 0 to 14. While the pH of “pure” water at 25 ºC is 7.0, the pH of natural waters is

usually slightly basic due to the solubility of carbon dioxide from the atmosphere.

Aquatic organisms can be highly sensitive to pH. The Basin Plan objective for pH is:

“the pH of inland surface waters shall not be depressed below 6.5 or raised above 8.5 as

a result of waste discharges. Ambient pH levels shall not be changed more than 0.5 units

from natural conditions as a result of waste discharge.”

Mean runoff concentrations in the Los Angeles County stormwater monitoring data

ranged from 6.5 for mixed- and single-family residential land uses to 7.0 for commercial

land use. Therefore, pH in the Santa Clara River is not expected to be affected by runoff

discharges from the Project.

PCBs. PCBs are highly toxic persistent chemicals that have been historically released

into the environment from industrial uses, such as transformers, but are no longer

produced in the United States. Due to their persistence, PCBs can still be detected in

urban runoff due to historic industrial sources of these chemicals. The Project area did

not historically include PCB-producing land uses. Therefore, PCBs are not a pollutant of

concern for the Project.

Radioactive Substances. Radioactive substances typically occur at very low

concentrations in natural waters. Some activities such as mining or certain industrial

activities (e.g., energy production, fuel reprocessing) can increase the amount of

radioactive substances impairing beneficial uses. The Project will not have industrial or

other activities that would be a source of any radioactive substances, and development

will stabilize any naturally radioactive soils, though unlikely to be present in the Project

area. Therefore, radioactive substances are not a pollutant of concern for the Project.
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Toxicity. Certain pollutants in stormwater runoff have the potential to be highly toxic to

aquatic organisms resulting in effects such as impaired reproduction or mortality. The

Basin Plan water quality objective for toxicity is:

“All surface waters shall be maintained free of toxic substances in concentrations that are

toxic to, or that produce detrimental physiological responses in human, plant, animal, or

aquatic life.”

Toxicity in urban runoff could be caused by ammonia, trace metals, PAHs, or pesticides.

These constituents are subsumed by the pollutant of concern categories above.

4.2 Groundwater Pollutants of Concern

The Project will allow for incidental infiltration of urban runoff to groundwater after

receiving treatment in the Project PDFs, as well as incidental infiltration of irrigation

water. Research conducted on the effects on groundwater from stormwater infiltration by

Pitt et al. (1994) indicate that the potential for contamination due to infiltration is

dependent on a number of factors including the local hydrogeology and the chemical

characteristics of the pollutants of concern.

Chemical characteristics that influence the potential for groundwater impacts include

high mobility (low absorption potential), high solubility fractions, and abundance in

runoff, including dry weather flows. As a class of constituents, trace metals tend to

adsorb onto soil particles and are filtered out by the soils. This has been confirmed by

extensive data collected beneath stormwater detention/retention ponds in Fresno

(conducted as part of the Nationwide Urban Runoff Program (Brown & Caldwell, 1984))

that showed that trace metals tended to be adsorbed in the upper few feet in the bottom

sediments. Bacteria are also filtered out by soils. More mobile and soluble pollutants,

such as chloride and nitrate, have a greater potential for impacting groundwater through

infiltration.

4.2.1 Pollutants of Concern

The pollutants of concern for the groundwater quality analysis are those that are

anticipated or potentially could be generated by the Project at concentrations, based on

water quality data collected in Los Angeles County from land uses that are the same as

those included in the Project, that exhibit these characteristics. Identification of the

pollutants of concern for the Project considered proposed land uses as well as pollutants

that have the potential to impair beneficial uses of the groundwaters below the Project.

The Los Angeles Basin Plan contains numerical objectives for bacteria, mineral quality,

nitrogen, and various toxic chemical compounds, and contains qualitative objectives for

taste and odor.
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Nitrate+nitrite-N was chosen as the pollutant of concern for purposes of evaluating

groundwater quality impacts based upon the above considerations. High nitrate levels in

drinking water can cause health problems in humans. Infants can develop

methemoglobinemia (blue-baby syndrome). Human activities and land use practices can

influence nitrogen concentrations in groundwaters. For example, irrigation water

containing fertilizers can increase levels of nitrogen in groundwater.

4.2.2 Other Constituents

Bacteria: The Basin Plan contains numeric criteria for bacteria in drinking water sources.

As bacteria are removed through straining in soils (for example, as with septic tank

discharges), incidental infiltration of runoff in the Project treatment PDFs is not expected

to affect bacteria levels in groundwater. The WRP will include a disinfection process to

reduce bacteria below levels of concern, and therefore bacteria in irrigation water are not

expected to impact groundwater.

Chemical Constituents and Radioactivity: Drinking water limits for inorganic and

organic chemicals that can be toxic to human health in excessive amounts and

radionuclides are contained in Title 22 of the California Code of Regulations. These

chemicals and radionuclides are not expected to occur in the Project’s runoff. Title 22

specifies California’s Wastewater Reclamation Criteria (WRC) and the NRSP WRP’s

recycled water must meet or exceed these criteria. These criteria apply to the treatment

processes; treatment performance standards, such as removal efficiencies and effluent

water quality; process monitoring programs, including type and frequency of monitoring;

facility operation plans; and necessary reliability features. Due to compliance with these

criteria, chemical constituents and radionuclides are not expected to occur in irrigation

water in amounts that would impact groundwater.

Taste and Odor. The Basin Plan contains a narrative objective for taste and odor that

cause a nuisance or adversely affect beneficial uses. Undesirable tastes and odors in

groundwater may be a nuisance and may indicate the presence of a pollutant(s). Odor

associated with water can result from natural processes, such as the decomposition of

organic matter or the reduction of inorganic compounds, such as sulfate. Pollutants

causing taste and odor issues are not expected to occur in stormwater or irrigation water

in amounts that would impact groundwater. Other potential sources of odor causing

substances, such as industrial processes, will not occur as part of the Project. Therefore,

taste and odor-producing substances are not pollutants of concern for the Project.

Mineral Quality: TDS, Sulfate, Chloride, and Boron. Mineral quality in groundwaters is

largely influenced by the mineral assemblage of soils and rocks that it comes into contact

with. Elevated mineral concentrations could impact beneficial uses; however, the

minerals listed in the Basin Plan are not believed to be pollutants of concern due to the

anticipated runoff concentrations and the expected mineral concentrations in Newhall
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Ranch WRP irrigation water, which are below the Basin Plan groundwater objectives

(Table 4-2).

As required by the CWA, the Newhall Ranch WRP discharge permit includes effluent

limitations that are protective of receiving water quality and designated beneficial uses

(LARWQCB, 2007). Effluent limits in the WDR were developed based on the most

stringent of applicable technology-based and water quality-based standards, including

Basin Plan surface and groundwater objectives, CTR criteria, and applicable TMDL

wasteload allocations. Therefore, these constituents are not considered pollutants of

concern for the Project.

Table 4-2: Comparison of Basin Plan Mineral Groundwater Objectives with Mean

Measured Values in Los Angeles County Urban Runoff and Anticipated Irrigation

Water Quality

Mineral

Los Angeles Basin Plan

Groundwater Quality

Objective1 (mg/L)

Range of Mean

Concentrations in Urban

Runoff2 (mg/L)

Anticipated Average

Concentration in

Effluent from the

NRSP WRP3(mg/L)

Total Dissolved Solids 1,000 53 – 237 790

Sulfate 350 7 – 35 165

Chloride 150 4 – 50 <100

Boron 1.0 0.2 – 0.3 0.69
1 Eastern Santa Clara-Castaic Valley
2 Source: LACDPW, 2000. Includes all monitored land uses.
3 Source: CH2M Hill, 2007.

4.3 Hydrologic Conditions of Concern (Hydromodification)

Urbanization modifies natural watershed and stream hydrologic and geomorphic

processes by introducing increased volumes and duration of flow via increased runoff

from impervious surfaces and drainage infrastructure. Several studies have evaluated

affects of increased runoff associated with the introduction of impervious surfaces and

drainage facilities on geomorphic processes (SCCWRP, 2005a; Geosyntec, 2002;

Bledsoe & Watson, 2001; Booth, 1990; Hollis, 1975; Hammer, 1972). Potential changes

to the hydrologic regime may include increases in runoff volumes, frequency of runoff

events, long-term cumulative duration, as well as increased peak flows. Urbanization may

also introduce dry weather flows where only wet weather flows existed prior to

development. These changes are referred to as “hydromodification.”

Hydromodification intensifies sediment transport and often leads to stream channel

enlargement and loss of habitat and associated riparian species (SCCWRP, 2005a;

Geosyntec, 2002; Bledsoe & Watson, 2001; MacRae, 1992; Booth, 1990). Under certain

circumstances, development can also cause a reduction in the amount of sediment
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supplied to the stream system, which can lead to stream channel incision and widening.

These changes also have the potential to impact downstream channels and habitat

integrity. A project that increases runoff due to impervious surfaces and traps sediment

from upland watershed sources creates compounding effects.

A change to the Project site’s hydrologic regime would be considered a condition of

concern if the change could have a significant impact on downstream natural channels

and habitat integrity, alone or in conjunction with impacts of other projects.

4.4 Significance Criteria and Thresholds for Significance

4.4.1 Surface Water Quality Significance Thresholds

Appendix A provides the criteria for evaluating the significance of a potential impact for

each pollutant of concern. These criteria and the threshold for significance can be

summarized as follows. The application of the criteria to a decision regarding

significance requires an integrated or “weight of evidence” approach, rather than a

decision based on any one of the individual criterion.

Thresholds of significance for surface water quality impacts have been developed based

on a review of the MS4 Permit and the CEQA Guidelines, Appendix G. Significant

adverse water quality impacts are presumed to occur if the proposed Project would:

Create sizeable additional sources of polluted runoff to receiving waters that

would result in exceedances of receiving water quality or substantially degrade

water quality in receiving waters.

Create sizeable additional sources of polluted runoff that would violate any water

quality standards or waste discharge requirements for surface water runoff.

Create sizeable additional sources of polluted construction site runoff (including

polluted discharges associated with construction activities such as materials

delivery, staging or storage, vehicle or equipment fueling, vehicle or equipment

maintenance, waste handling, or hazardous materials handling or storage) that

would violate any water quality standards or waste discharge requirements for

surface water runoff or groundwater discharge.

This report analyzes whether sizeable additional sources of polluted runoff may result

from the Project based on the results of water quality modeling and qualitative

assessments that take into account water quality controls or BMPs that are considered

Project Design Features (PDFs). Any increases in pollutant concentrations or loads in

runoff resulting from the development of the Project site are considered an indication of a

potentially significant adverse water quality impact. If loads and concentrations resulting

from development are predicted to stay the same or to be reduced when compared with
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existing conditions, it is concluded that the Project will not cause a significant adverse

impact to the ambient water quality of the receiving waters for that pollutant.

If pollutant loads or concentrations are expected to increase, then for both the post-

development and construction phases, potential impacts are assessed by evaluating

compliance of the Project, including PDFs, with applicable regulatory requirements of

the MS4 Permit, including SQMP and SUSMP requirements, the Construction General

Permit, and the General Dewatering Permit. Further, post-development increases in

pollutant loads and concentrations are evaluated by comparing the magnitude of the

increase to relevant benchmarks, including receiving water TMDLs and receiving water

quality objectives and criteria from the Basin Plan and CTR, as described below.

Receiving Water Benchmarks. Comparison of post-development water quality

concentrations in the runoff discharge with benchmark TMDL wasteload or load

allocations for MS4 discharges establishes the likelihood that runoff would result in

TMDL exceedances in receiving waters or would otherwise degrade receiving water

quality.

Comparison of post-development water quality concentrations in the runoff discharge

with benchmark numeric and narrative receiving water quality criteria as provided in the

Basin Plan and the CTR facilitates analysis of the potential for runoff to result in

exceedances of receiving water quality standards, adversely affect beneficial uses, or

otherwise degrade receiving waters.

Water quality criteria are considered benchmarks for comparison purposes only, as such

criteria apply within receiving waters as opposed to applying directly to runoff

discharges. Narrative and numeric water quality objectives contained in the Basin Plan

apply to the Project’s receiving waters. Water quality criteria contained in the CTR

provide concentrations that are not to be exceeded in receiving waters more than once in

a three year period for those waters designated with aquatic life or human health related

uses. Projections of runoff water quality are compared to the acute form of the CTR

criteria (as discussed above), as stormwater runoff is associated with episodic events of

limited duration, whereas chronic criteria apply to 4-day exposures which do not describe

typical storm events in the Project area, which last 11 hours on average. If pollutant

levels in runoff are not predicted to exceed receiving water benchmarks, it is one

indication that no significant impacts will result from project development.

As there is no water quality objective or criteria for total aluminum in the Basin Plan or

the CTR, the national water quality criteria recommended by the USEPA will be used for

comparison (USEPA, 1988).
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MS4 Permit Requirements for New Development (SUSMP). Satisfaction of MS4 Permit

requirements for new development, including SUSMP requirements and SQMP

requirements, and satisfaction of construction-related requirements of the Construction

General Permit and General Dewatering Permit establish compliance with water quality

regulatory requirements applicable to stormwater runoff.

The MS4 Permit requires that the SQMP specify BMPs that will be implemented to

reduce the discharge of pollutants in stormwater to the Maximum Extent Practicable.

MS4 requirements are met when new development complies with the SUSMP

requirements set forth in the MS4 Permit. Under the SUSMP requirements, the essential

requirements for compliance are: (1) maximizing the percentage of pervious surfaces to

allow percolation of storm water into the ground; (2) minimizing the quantity of

stormwater directed to impervious surfaces and the MS4; and (3) minimizing pollution

emanating from parking lots through the use of appropriate treatment control BMPs and

good housekeeping practices. The effectiveness of stormwater treatment controls are

primarily based on two factors - the amount of runoff that is captured by the controls and

the selection of BMPs to address identified pollutants of concern. Selection and

numerical sizing criteria for new development treatment controls are included in the MS4

Permit and the County SUSMP Manual. If the Project PDFs meet MS4 requirements,

including sizing for treatment controls and other source control and site design BMPs

consistent with the SUSMP requirements, it indicates that no significant impacts will

occur as the result of MS4 Permit compliance.

Construction General Permit and General Dewatering Permit. The Construction

General Permit requires the development and implementation of a Storm Water Pollution

Prevention Plan (SWPPP) that describes erosion and sediment control BMPs as well as

material management/ non-stormwater BMPs that will be used during the construction

phase of development. The General Dewatering Permit addresses discharges from

permanent or temporary dewatering operations associated with construction and

development and includes provisions mandating notification, sampling and analysis, and

reporting of dewatering and testing-related discharges. To evaluate significance of

construction phase Project water quality impacts, we evaluate whether water quality

control is achieved by implementation of BMPs consistent with Best Available

Technology Economically Achievable and Best Conventional Pollutant Control

Technology (BAT/BCT), as required by the Construction General Permit and the General

Dewatering Permit.

4.4.2 Significance Thresholds for Hydrologic Conditions of Concern

(Hydromodification Impacts)

Thresholds of significance for evaluating hydrologic impacts and conditions of concern

have been developed based on a review of the MS4 Permit and the CEQA Guidelines,
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Appendix G. Significant adverse impacts to natural drainage systems created by altered

hydrologic conditions of concern are presumed to occur if the proposed Project would:

Substantially alter the existing drainage pattern of a natural drainage, stream, or

river causing substantial erosion, siltation, or channel instability in a manner that

substantially adversely affects beneficial uses; or

Substantially increase the rates, velocities, frequencies, duration and/or

seasonality of flows causing channel instability and harming sensitive habitats or

species in natural drainages in a manner that substantially adversely affects

beneficial uses.

4.4.3 Cumulative Impacts

CEQA requires the analysis of cumulative impacts of a project when the project’s

incremental effects may be significant when assessed along with the effects of past

projects and the effects of other current projects, and the reasonably foreseeable effects of

probable future projects. The discussion of cumulative impacts must reflect the potential

severity of the impacts and their likelihood of occurrence, but the discussion and analysis

need not provide as great a detail as is provided for the direct effects attributable to the

Project alone. This report therefore analyzes the potential for cumulative water quality

impacts, cumulative groundwater quality impacts and cumulative hydrologic impacts

generally in accordance with the thresholds for direct impacts discussed in Sections 4.4.1

and 4.4.2 above, and Section 4.4.4 below. See Sections 7.7, 7.8, and 7.9 below.

The cumulative analysis of all surface water quality and hydrologic impacts in this report

is based primarily on "adopted plans and projections" found in the Los Angeles County

Department of Public Works adopted and approved Hydrology Manual, which have been

verified by reference to approved plans, including the City of Santa Clarita and County of

Los Angeles adopted General Plans, as well as available empirical data for the Santa

Clara River. As required by CEQA, the focus of the cumulative impacts analysis for this

Project will be on the Project's incremental contribution to significant adverse water

quality and hydrologic impacts to the SCR, taking into account the reasonably

foreseeable water quality and hydrologic impacts of other projects that may develop

impervious surfaces and urban land uses within the SCR watershed in accordance with

adopted general plans and related projections. The cumulative impacts analysis will

consider the Project's incremental contribution to significant cumulative water quality

and hydrologic impacts to the SCR in light of the water quality and hydrology impact

mitigation achieved by certain of the PDFs. The analysis will also consider whether the

Project, including PDFs, and future projects will comply with specific requirements in a

previously approved ordinance, plan, or mitigation program (such as the Basin Plan, the

CTR, the MS4 Permit, the Construction General Permit and the General Dewatering

Permit) that have been adopted for the purpose of avoiding or substantially lessening the
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cumulative water quality and hydrologic impact problems within the geographic area in

which the Project is located.

4.4.4 Groundwater Quality Impacts

Thresholds of significance for evaluating the hydrologic and water quality impacts of the

Project on groundwater have been developed based on CEQA Appendix G thresholds.

Significant adverse impacts to groundwater are presumed to occur if the proposed Project

would:

Substantially deplete groundwater supplies or interfere substantially with

groundwater recharge so as to cause a net deficit in aquifer volume or a lowering

of the local groundwater table.

Through changes in surface water runoff quality and quantity (including Project

treatment PDFs), and changes in groundwater recharge, result in a violation of

any groundwater quality standards or waste discharge requirements or otherwise

substantially degrade water quality.

Groundwater quality is addressed in Sections 7.8.1 and 7.8.2. Groundwater quality

benchmarks were compared with post-development runoff water quality to establish the

likelihood that runoff would result in a degradation of groundwater quality. Groundwater

recharge is addressed in Section 7.8.3. The hydrologic effects of the Project on

groundwater were examined by comparison of historical and present levels of the

underlying aquifer to determine the impact of development on aquifer volume.
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5 POST DEVELOPMENT SURFACE WATER QUALITY AND

HYDROMODIFICATION CONTROL PROJECT DESIGN FEATURES

Project Design Features (PDFs) for surface water quality and hydrologic impacts include

site design, source control, low impact development (LID), treatment control, and

hydromodification control BMPs that will be incorporated into the Project and are

considered a part of the Project for impact analysis. Effective management of wet and dry

weather runoff water quality begins with limiting increases in runoff pollutants and flows

at the source. Site design, source control, and LID BMPs are practices designed to

minimize surface runoff and the introduction of pollutants into runoff. Treatment control

BMPs are designed to remove pollutants once they have been mobilized by rainfall and

runoff. Hydromodification control BMPs are designed to control increases in post-

development runoff flows and/or volumes. This section describes the post-development

site design, source control, LID, treatment control, and hydromodification control PDFs

for the Project.

5.1 SUSMP Requirements and Project Design Features

Table 5-1 summarizes the SUSMP requirements and the corresponding proposed PDFs

that will be incorporated into the Project.

Table 5-1: SUSMP Requirements and Corresponding Project Design Features

SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

1. Runoff Flow
Control

Control post-development peak
stormwater runoff discharge rates,
velocities, and duration in Natural
Drainage Systems to prevent accelerated
downstream erosion and to protect
habitat related beneficial uses.2

All post-development runoff from a 2-
year, 24-hour storm shall not exceed the
predevelopment peak flow rate, burned,
from a 2-year, 24-hour storm when the
predevelopment peak flow rate equals or
exceeds five cfs. Discharge flow rates
shall be calculated using the County of
Los Angeles Modified Rational Method.

Post-development runoff from the 50-
year capital storm shall not exceed the
predevelopment peak flow rate, burned
and bulked, from the 50-year capital
storm.

Control peak flow discharge to provide
stream channel and over bank flood
protection, based on flow design criteria
selected by the local agency.

Hydromodification source controls
include minimizing impervious surfaces
through clustering development and using
parcel-based LID BMPs, regional LID
BMPs, and single family hydrologic
source controls (HSCs) to disconnect
impervious surfaces and reduce runoff
volumes through evapotranspiration and
infiltration.

50-year capital storm peak flow rate
analysis is contained in the “Landmark
Village Tentative Tract Map 53108
Drainage Concept”, prepared by Psomas
(Psomas, 2009)
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

2. Conserve
Natural
Areas

Concentrate or cluster development on
portions of a site while leaving the
remaining land in a natural undisturbed
condition

Limit clearing and grading of native
vegetation at a site to the minimum
amount needed to build lots, allow
access, and provide fire protection

Maximize trees and other vegetation at
each site, planting additional vegetation,
clustering tree areas, and promoting the
use of native and/or drought tolerant
plants

Promote natural vegetation by using
parking lot islands and other landscaped
areas

Preserve riparian areas and wetlands

The NRSP clusters development into
villages, including Landmark Village.
Approximately 74% (10,145 acres) of the
NRSP subregion will remain undeveloped.

Approximately 71.3 acres (24%) of the
292.6 gross acre Landmark Village project
tract map area would remain as trails,
parks, vegetated slopes, open space, and
water quality treatment BMPs. Additional
landscaped areas would be provided in
conjunction with the residential and
commercial uses, resulting in
approximately 36% of the tract map site
being pervious.

Existing site land use is agriculture, so
little or no native vegetation is found in
pre-development conditions.

Site clearing and grading will be limited
as necessary to allow development, allow
access, and provide fire protection.

Native and/or non-native/non-invasive
vegetation will be utilized within the
development.

The final project stormwater system
would include the use of parcel-based LID
BMPs, including, but not limited to,
infiltration, bioinfiltration, and
biofiltration BMPs placed in common area
landscaping in commercial, multi-family
residential, institutional, recreational, and
park areas, roadway median strips, and
parking lot islands (where applicable) and
regional infiltration/biofiltration facilities
incorporating natural vegetation.

Riparian buffers will be preserved along
the Santa Clara River corridor by
clustering development upland and away
from the river.

3. Minimize
Stormwater
Pollutants of
Concern

Minimize, to the maximum extent
practicable, the introduction of pollutants
of concern that may result in significant
impacts generated from site runoff of
directly connected impervious areas
(DCIA) to the stormwater conveyance
system as approved by the building
official.

LID BMPs would be selected to address
the pollutants of concern for the project.
These LID BMPs include infiltration,
bioinfiltration, and biofiltration BMPs
implemented at the parcel-scale, media
filters units implemented in right-of-ways,
USEPA Green Streets practices
implemented in right-of-ways, as feasible,
and regional infiltration/biofiltration
facilities. These BMPs are designed to
minimize introduction of pollutants to the
Maximum Extent Practicable (MEP).
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

The Project will include numerous source
controls, including education programs,
animal waste bag stations, street sweeping
and catch basin cleaning, an Integrated
Pest Management (IPM) Program for
common area landscaping in commercial
areas and multi-family residential areas,
use of native and/or non-native/non-
invasive climate appropriate vegetation,
use of smart irrigation control, and
installation of a car wash pad in multi-
family residential areas.

An education program will be
implemented that includes both the
education of residents and commercial
businesses regarding water quality issues.
Topics will include services that could
affect water quality, such as carpet
cleaners and others that may not properly
dispose of cleaning wastes; community
car washes; and residential car washing.
The education program will emphasize
animal waste management, such as the
importance of cleaning up after pets and
not feeding pigeons, seagulls, ducks, and
geese.

Landscape watering in common areas,
commercial areas, multiple family
residential areas, and in parks will use
efficient recycled water irrigation
technologies with centralized irrigation
controls.
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

4. Protect
Slopes and
Channels

Project plans must include BMPs consistent
with local codes and ordinances and the
SUSMP requirements to decrease the
potential of slopes and/or channels from
eroding and impacting stormwater runoff:

Convey runoff safely from the tops of
slopes and stabilize disturbed slopes

Utilize natural drainage systems to the
maximum extent practicable

Control or reduce or eliminate flow to
natural drainage systems to the maximum
extent practicable

Stabilize permanent channel crossings

Vegetate slopes with native or drought
tolerant vegetation

Install energy dissipaters, such as riprap,
at the outlets of new storm drains,
culverts, conduits, or channels that enter
unlined channels in accordance with
applicable specifications to minimize
erosion with the approval of all agencies
with jurisdiction, e.g., the U.S. Army
Corps of Engineers and the California
Department of Fish and Game.

There are no significant slopes or natural
drainage channels within the developed
portion of the Project in the post-
developed condition.

Natural slopes and native vegetation on
slopes adjacent to the SCR will be
preserved and/or, if impacted during
construction, they will be restored and
enhanced. Native plants will be used in all
plant palettes placed on restored slopes.

Project PDFs, parcel-based BMPs,
regional LID BMPs, and Single Family
HSCs, and USEPA Green Streets
practices (hydrologic source controls),
will reduce flows to natural channels
through infiltration and
evapotranspiration.

The banks of the Santa Clara River at
portions of this site will be stabilized
primarily using buried bank stabilization
per the Newhall Ranch Resource
Management and Development Plan
(RMDP). After the implementation of
these measures and other flow control and
volume reduction PDFs, the Santa Clara
River will be capable of handling the
expected flow volumes, velocities, and
durations with no excess erosion. For a
detailed description of bank stabilization
see Section 2.3.3.

All outlet points to the Santa Clara River
will include energy dissipaters per the
Newhall Ranch RMDP. For a detailed
description of energy dissipation see
Section 2.3.2.

5. Provide
Storm Drain
System
Stenciling
and Signage

All storm drain inlets and catch basins
within the Project area must be stenciled
with prohibitive language and/or
graphical icons to discourage illegal
dumping.

Signs and prohibitive language and/or
graphical icons, which prohibit illegal
dumping, must be posted at public access
points along channels and creeks within
the Project area.

Legibility of stencils and signs must be
maintained.

All storm drain inlets and water quality
inlets will be stenciled or labeled.

Signs will be posted in areas where
dumping could occur.

The County, a Landscape or Local
Maintenance District (LMD), Home
Owners Association (HOA), or other
maintenance entity will maintain stencils
and signs.



90

SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

6. Properly
Design
Outdoor
Material
Storage
Areas

Where proposed Project plans include
outdoor areas for storage of materials
that may contribute pollutants to the
storm water conveyance system
measures to mitigate impacts must be
included.

Pesticides, fertilizers, paints, and other
hazardous materials used for maintenance
of common areas, parks, commercial
areas, and multifamily residential common
areas will be kept in enclosed storage
areas.

7. Properly
Design
Trash
Storage
Areas

All trash containers must meet the following
structural or treatment control BMP
requirements:

Trash container areas must have drainage
from adjoining roofs and pavement
diverter around the areas.

Trash container areas must be screened
or walled to prevent offsite transport of
trash.

All outdoor trash storage areas will be
covered and isolated from stormwater
runoff.

8. Provide
Proof of
Ongoing
BMP
Maintenance

Applicant required to provide
verification of maintenance provisions
through such means as may be
appropriate, including, but not limited to
legal agreements, covenants, and/or
Conditional Use Permits.

Depending on the type and location of the
BMP, either the County, a Landscape or
Local Maintenance District (LMD), or
Home Owners Association (HOA) will be
responsible for maintenance of regional
BMPs. The County will have the right, but
not the duty, to inspect and maintain the
BMPs that are maintained by the HOA or
LMD, at the expense of the HOA or
LMD, if they are not being properly
maintained.

The HOA or commercial/business owners
would be responsible for operation and
maintenance of parcel-based BMPs such
as bioretention placed in common area
landscaping and parking lot islands.

Home owners will be responsible for
maintenance of HSCs on single family
parcels.
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

9. Design
Standards
for
Structural or
Treatment
Control
BMPs

Post-construction Structural or Treatment
Control BMPs shall be designed to
mitigate (infiltrate or treat) stormwater
runoff using either volumetric treatment
control BMPs or flow-based treatment
control BMPs sized per listed criteria
(see section 3.6.2 above).

LID and treatment control BMPs will be
designed to meet or exceed the sizing
standards in the Los Angeles County
SUSMP requirements.

Volume-based treatment control BMPs for
the Project will be designed to capture 80
percent or more of the annual runoff
volume per Criteria 2 of the MS4 Permit.

Flow-based treatment control BMPs will
be sized using Criteria 3, which will
provide 80 percent capture of annual
runoff volume per criteria of the MS4
Permit.

The size of the facilities will be finalized
during the design stage by the project
engineer with the final hydrology study,
which will be prepared and approved to
ensure consistency with this analysis prior
to issuance of a final grading permit.

Types of LID and treatment control BMPs
that would be employed include parcel-
based BMPs, regional LID BMPs, single
family HSCs, USEPA Green Streets
practices, media filtration, and a
combination thereof.

10.B.1 Properly
Design Loading/
Unloading Dock
Areas (100,000
ft2 Commercial
Developments)

Cover loading dock areas or design
drainage to minimize run-on and runoff
of stormwater

Direct connections to storm drains from
depressed loading docks (truck wells) are
prohibited

Loading dock areas will be covered or
designed to preclude run-on and runoff.

Direct connections to storm drains from
depressed loading docks (truck wells) will
be prohibited.

Below grade loading docks for fresh food
items will drain through a Treatment
Control BMP applicable to the use, such
as a catch basin insert.

Loading docks will be kept in a clean and
orderly condition through weekly
sweeping and litter control, at a minimum
and immediate cleanup of spills and
broken containers without the use of
water.
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

10B.2. Properly
Design Repair/
Maintenance
Bays (100,000 ft2

Commercial
Developments)

Repair/ maintenance bays must be
indoors or designed in such a way that
does not allow stormwater run-on or
contact with stormwater runoff.

Design a repair/maintenance bay
drainage system to capture all wash
water, leaks, and spills. Connect drains to
a sump for collection and disposal. Direct
connection of the repair/ maintenance
bays to the storm drain system is
prohibited. If required by local
jurisdiction, obtain an Industrial Waste
Discharge Permit.

Commercial areas will not have
repair/maintenance bays or the bays will
comply with design requirements.

10B.3. Properly
Design Vehicle/
Equipment Wash
Areas (100,000
ft2 Commercial
Developments)

Self-contained and /or covered, equipped
with a clarifier, or other pretreatment
facility, and properly connected to a
sanitary sewer.

Areas for washing/steam cleaning of
vehicles will be self-contained or covered
with a roof or overhang; will be equipped
with a wash racks and with the prior
approval of the sewering agency; will be
equipped with a clarifier or other
pretreatment facility: and will be properly
connected to a sanitary sewer.

10.C.

Properly Design
Equipment/
Accessory Wash
Areas
(Restaurants)

Self-contained, equipped with a grease
trap, and properly connected to a sanitary
sewer.

If the wash area is to be located outdoors,
it must be covered, paved, have
secondary containment, and be connected
to the sanitary sewer.

Food preparation areas shall have either
contained areas or sinks, each with
sanitary sewer connections for disposal of
wash waters containing kitchen and food
wastes.

If located outside, the containment areas
or sinks shall also be structurally covered
to prevent entry of storm water. Adequate
signs shall be provided and appropriately
placed stating the prohibition of
discharging wash water to the storm drain
system.

10.D. Properly
design fueling
area (Retail
Gasoline
Outlets)

The fuel dispensing area must be covered
with an overhanging roof structure or
canopy. The cover’s minimum
dimensions must be equal to or greater
than the area within the grade break. The
cover must not drain onto the fuel
dispensing area and the downspouts must
be routed to prevent drainage across the
fueling area.

The fuel dispensing area must be paved
with Portland cement concrete (or
equivalent smooth impervious surface).
The use of asphalt concrete shall be
prohibited.

The fuel dispensing areas must have a
2% to 4% slope to prevent ponding, and
must be separated from the rest of the

Retail gasoline outlets will comply with
design requirements.
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

site by a grade break that prevents run-on
of urban runoff.

At a minimum, the concrete fuel
dispensing area must extend 6.5 feet (2.0
meters) from the corner of each fuel
dispenser, or the length at which the hose
and nozzle assembly may be operated
plus 1 foot (0.3 meter), whichever is less.

10.E.1. Properly
design fueling
area
(Automotive
Repair Shops)

See requirement 10.D. above. Automotive repair shop fueling areas will
comply with design requirements.

10.E.2.
Properl

y design repair/
maintenance
bays
(Automotive
Repair Shops)

See requirement 10.B.2 above. Automotive repair shop
repair/maintenance bays will comply with
design requirements.

10.E.3. Properly
design
vehicle/equipme
nt wash areas
(Automotive
Repair Shops)

Self-contained and/or covered, equipped
with a clarifier, or other pretreatment
facility, and properly connected to a
sanitary sewer or to a permitted disposal
facility.

Automotive repair shop vehicle/equipment
wash areas will comply with design
requirements.

10.E.4.

Properly design
loading/unloadin
g dock areas
(Automotive
Repair Shops)

See requirement 10.B.1. above. Automotive repair shop loading/unloading
dock areas will comply with design
requirements.

10.F.1. Properly
Design Parking
Area (Parking
Lots)

Reduce impervious land coverage of
parking areas

Infiltrate runoff before it reaches the
storm drain system

Treat runoff before it reaches storm drain
system

Commercial, multi-family, institutional,
recreational, and park parking lots would
incorporate parcel-based LID BMPs
located in islands to promote filtration and
infiltration of runoff.

Stormwater runoff from parking lots
would be directed to LID BMPs, including
infiltration, bioinfiltration, and
biofiltration BMPs installed at the parcel
scale and regional scale, and/or media
filters in compliance with the LID
Performance Standard.
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SUSMP
Requirement1 Criteria/ Description Corresponding Landmark Village PDFs

10.F.2 Properly
Design to Limit
Oil
Contamination
and Perform
Maintenance
(Parking Lots)

Treat to remove oil and petroleum
hydrocarbons at parking lots that are
heavily used.

Ensure adequate operation and
maintenance of treatment systems
particularly sludge and oil removal

See above.

Treatment of runoff in LID BMPs will be
used to address oil and petroleum
hydrocarbons from high-use parking lots.

The Home Owners Associations or
Business Owners will be responsible for
operation and maintenance of LID BMPs
that serve private parking lots.

13. Limitation of
Use of
Infiltration
BMPs

Infiltration is limited based on design of
BMP, pollutant characteristics, land use,
soil conditions, and traffic.

Appropriate conditions (groundwater
>10 ft from grade) must exist to utilize
infiltration to treat and reduce stormwater
runoff for the Project.

Per the LARWQCB Clarification Letter
(LARWQCB, 2006), generally, the
common pollutants in stormwater are
filtered or adsorbed by soil, and unlike
hydrophobic solvents and salts, do not
cause groundwater contamination. In any
case, infiltration of 1-2 inches of rainfall
in semi-arid areas like Southern California
where there is a high rate of evapo-
transpiration, presents minimal risks.

1 SUSMP Requirements 10A (Single Family Hillside Home), 11 (Waiver), and 12 (Mitigation Funding) do not apply to
the proposed Project and, therefore, are not listed in Table 5-1.

2 This requirement is from Part 4, Section D.1 of the MS4 permit.

5.2 Site Design and LID BMPs

The purpose of site design and LID BMPs, to the extent feasible, is to mimic the pre-

developed hydrologic regime. (See County of Los Angeles Low Impact Development

Standards Manual, January 2009.) The primary goals of site design and LID BMPs are to

maintain a landscape functionally equivalent to pre-development hydrologic conditions

and to minimize the generation of pollutants of concern.

Site design and LID principles include:

Minimize Impervious Area/Maximize Permeability – Principles include preserving

natural open space, reducing impervious surfaces such as roads, using more

permeable paving materials, reducing street widths, using minimal disturbance

techniques during development to avoid soil compaction, reducing the land coverage

of buildings by building taller and narrower footprints, minimizing the use of

impervious materials such as decorative concrete in landscape design, and

incorporating detention or infiltration into landscape design.

Minimize Directly Connected Impervious Areas (DCIAs) – Minimizing DCIA can

be achieved by directing runoff from impervious areas to vegetated areas (e.g.,

landscaped areas or vegetated treatment control BMPs) or to LID BMPs.
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Conserve Natural Areas – Conserving and protecting native soils, vegetation, and

stream corridors helps to mimic the site’s natural hydrologic regime. This may be

accomplished by clustering development within portions of the site to conserve as

much natural open space as possible, limiting the extent of clearing and grading of

native vegetation, planting additional vegetation, using native and/or non-native/non-

invasive vegetation in parking lot islands and other landscape areas, and preserving

and/or restoring riparian areas and wetlands.

Select Appropriate Building Materials – Use of appropriate building materials

reduces the generation and discharge of pollutants of concern in runoff (and is

therefore also a source control BMP).

Protect Slopes and Channels – Protecting slopes and channels reduces the potential

for erosion and preserves natural sediment supply.

5.2.1 NRSP Subregion LID Performance Standard

A LID Performance Standard conceptually similar to the LID requirements in the

Ventura County NPDES MS4 Permit has been developed and quantified for the Project.

The LID BMP Performance Standard is illustrated in Figure 5-1 and described below:

LID project design features (PDFs) shall be selected and sized to: (1) fully retain the

volume of stormwater runoff produced from a 0.75 inch storm event; and (2) reduce

the percentage of Effective Impervious Area (EIA) to five percent or less of the total

project area within the vesting tentative tract map and associated off-site project area.

Runoff from all EIA shall be subject to treatment control measures that are selected to

address the pollutants of concern and are sized to capture and treat 80 percent of the

average annual runoff volume.

This LID Performance Standard will be implemented as follows:

1. Institutional, commercial, multi-family residential, recreation, and park land use

parcels would implement retention or biofiltration BMPs on-site to the extent

feasible. Based on an assessment of feasibility, one of three BMP strategies

would be applied as outlined below:

a. Infiltration feasible: If it is feasible to infiltrate all of the developed area

runoff produced from the 0.75 inch design storm (i.e., soil infiltration rates

are at least 0.5 inches per hour, fill depth is less than 10 feet, and no

infiltration geotechnical hazards exist (such as landslides and terrace
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escarpments)), infiltration BMPs would be used. Infiltration BMPs include

bioretention (without an underdrain) (Figure 5-2), permeable pavement

(Figure 5-3), infiltration galleries (Figure 5-4), infiltration basins or

trenches (Figure 5-5), or an equivalent infiltration BMP.

b. Bioinfiltration allowable when infiltration rates or deep fill depths are

present: If the parcel has low soil infiltration rates (i.e., the soil infiltration

rate is less than 0.5 inches per hour) or the depth of fill is greater than 10

feet, but no other technical infeasibility concerns exist, bioinfiltration

BMPs would be used (Figure 5-6). Bioinfiltration facilities are similar to

bioretention facilities with an underdrain, but they include storage below

the underdrain to maximize the volume infiltrated. These facilities would

retain a portion of the runoff from the design storm, then biofilter the

remaining runoff from the design storm.

c. Infiltration is not allowable: If infiltration is technically infeasible due to

geotechnical hazards or a high ground water table, then biofiltration BMPs

would be used. These BMPs would biofilter the runoff produced from the

design storm from the developed area. Biofiltration BMPs include

vegetated swales (Figure 5-7), filter strips (Figure 5-8), and planter boxes

(Figure 5-9).

2. Runoff from roofs, patios, and walkways in single family residential parcels

would be distributed over landscaped areas designed to fully retain the volume

of runoff from the 0.75 inch storm event (Figure 5-10). Runoff from the

remaining parcel area and that which does not infiltrate in the landscaped area

would flow through the storm drain system to the regional

infiltration/biofiltration facilities.

3. Runoff from roadways would be retained or biofiltered in retention or

biofiltration BMPs sized to capture the design storm volume or flow, per the

guidance in U.S. Environmental Protection Agency’s (USEPA) Managing Wet

Weather with Green Infrastructure: Green Streets.

4. No more than 5% of the total project area would be treated using conventional

treatment methods that address the pollutants of concern. In this case, media

filters (or equivalent BMPs that address the pollutants of concern) would be
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sized to capture and treat 80% of the average annual runoff volume from the

allowable EIA.

5. Regional infiltration/biofiltration facilities also would be implemented. The

regional facilities would be designed to incorporate a biofilter in the bottom of

the facility, which would allow for infiltration if feasible, with detention storage

above the biofilter. The regional facilities would infiltrate or biofilter the design

storm volume that has not been retained or biofiltered on the parcels in the area

tributary to the regional facility. They also would provide extended detention

treatment for the additional runoff volume required to provide 80% capture and

treatment of the average annual runoff volume per the Newhall Ranch Specific

Plan Sub-Regional Stormwater Mitigation Plan treatment performance standard.

5.2.2 Consideration of Spatial Scale

Site design and LID BMP implementation for the Project occurs at different spatial scales

of development. These spatial scales are listed below, from larger to smaller scale:

Ranch scale – the Newhall Ranch Specific Plan sub-region;

Village scale – the Landmark Village Project;

Land use scale – single family residential, multi-family residential, commercial,
education, parks, and roadways within the Landmark Village project, and

Lot or parcel scale – individual lots or parcels within the Landmark Village
project.

Table 5-2 below lists the site design and LID BMPs that will be implemented by the

Project at each spatial scale.

Table 5-2: Landmark Village Site Design and LID BMPs

Spatial Scale Corresponding Site Design and LID BMP

Ranch Scale

The Newhall Ranch Specific Plan (NRSP) clusters development into villages.

Approximately 74% (10,145 acres) of the NRSP subregion will remain undeveloped

Open Areas.

A system of Open Areas will weave through the NRSP area. The Open Areas include

community parks, prominent ridges, bluffs, slopes, creek beds, and utility and trail

system easements, and would often function as a transition between development areas

and the Special Management Areas (SMAs), which include the Santa Clara River

corridor as well as the Newhall Ranch High Country. The Open Areas are designed to

protect significant landforms and natural resources, and to provide an opportunity to

protect natural resources from the proposed development.
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Spatial Scale Corresponding Site Design and LID BMP

The NRSP Land Use Plan designates a total of 5,159 acres for the River Corridor and

High Country Special Management Areas (SMAs). These SMAs are designed to protect

the existing natural resources within Los Angeles County’s Significant Ecological Areas

SEA 20 and SEA 23.

The 976-acre River Corridor SMA is designed to protect the sensitive biological

resources in SEA 23. The River Corridor SMA will be dedicated to the Center for

Natural Lands Management, and the Center will assume responsibility for management

of this area.

The largest land use designation of the NRSP Land Use Plan is the approximately 4,185-

acre High Country SMA/SEA 20. The High Country SMA/SEA 20 is located in the

southern portion of the sub-region and includes oak savannahs, high ridgelines, and

various canyon drainages including Salt Creek, a regionally significant wildlife corridor

that provides an important habitat link to the Santa Clara River. The High Country

SMA/SEA 20 will be dedicated in fee to the Newhall Ranch Joint Powers Authority

(JPA) consisting of the County of Los Angeles, the City of Santa Clarita, and the Santa

Monica Mountains Conservancy, and this JPA will assume responsibility for

management of this area.

As a result of approval of the NRSP, the 1,517-acre portion of the Salt Creek watershed

situated in Ventura County, which is under the ownership of Newhall Land, will be

dedicated to the JPA. This dedication area is west of Newhall Ranch, and will be

managed in the same manner as the High Country SMA, discussed above.

Two conservation easements have been granted to CDFG for the purpose of conserving

populations of spineflower that occur on the NRSP area.

Landmark Village

Scale

Impervious areas will be minimized by incorporating landscaped areas into each village,

including Landmark Village. Approximately 71.3 acres (24%) of the 292.6 gross acre

Landmark Village project tract map area would remain as trails, parks, vegetated slopes,

open space, and water quality treatment BMPs. Additional landscaped areas would be

provided in conjunction with the residential and commercial uses, resulting in

approximately 36% of the tract map site being pervious.

The Landmark Village stormwater treatment system would provide treatment control for

97% of post-development impervious surface via the use of parcel-based and sub-

regional LID BMPs that provide for volume reduction through infiltration and

evapotranspiration. See Figure 5-1 and Tables 5-3 through 5-5.

In areas not subject to mass grading, the smallest site disturbance area possible will be

delineated and flagged; temporary storage of construction equipment will be restricted in

these areas to minimize soil compaction on site. Site clearing and grading will be limited

to the footprint necessary to allow development, access, and provide fire protection.

The Santa Clara River Corridor and Chiquita Canyon, Long Canyon and Castaic Creek

will be largely preserved, and development impacts to these resources will be minimized.

An average buffer (the distance between the existing riparian resources and the Regional

River Trail) of 150 - 200 feet will be provided along the Santa Clara River corridor;

additionally, commercial, residential, and mixed use development will be setback 100

feet from the Regional River Trail outside of the Santa Clara River SMA/SEA 23, which

will further separate development from the Santa Clara River corridor.
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Spatial Scale Corresponding Site Design and LID BMP

Natural slopes and native vegetation on slopes adjacent to the Santa Clara River will be

restored and enhanced.

Land Use Scale

Streets, sidewalks, and parking lot aisles will be constructed to the minimum widths

specified in the NRSP and in compliance with regulations for the Americans with

Disabilities Act and safety requirements for fire and emergency vehicle access.

Portions of the Santa Clara River Regional River Trail will incorporate granular

materials, or other pervious materials.

Native and/or non-native/non-invasive, climate-appropriate vegetation that requires less

watering and chemical application will be utilized within the common area landscaping

in commercial areas and multi-family residential areas.

Impervious surfaces will be minimized in common area landscape design for commercial

areas and multi-family residential areas.

Landscape watering in common areas, commercial areas, multiple family residential
areas, and parks will use efficient recycled water irrigation technologies with centralized
irrigation controls. Efficient irrigation for common area irrigation systems will include a
combination of the following techniques:

• Low volume irrigation systems will be used, including low volume sprinkler heads,
drip emitters, and bubbler emitters, to minimize water use.

• “Smart” irrigation controllers will be installed to control the amount of time
irrigation systems are operated each day. These may include satellite controlled
sensors or other equally effective technology.

Lot Scale

Parcel-based LID BMPs (e.g., bioretention areas, porous pavement, swales) would
manage runoff from commercial, multi-family residential, institutional, recreational, and
park land uses and infiltrate, bioinfiltration, or biofilter this runoff, as feasible based on
geotechnical conditions. These BMPs would be located in parking lot islands and other
on-site landscaped areas.

Home builders would be required to implement hydrologic source controls for rooftops,
patios, and walkways to retain the LID design storm volume. Hydrologic source controls
include but are not limited to directing rooftop runoff through landscaped areas,
installing percolation trenches, and installing rain barrels.

5.3 LID and Treatment Control BMPs

An assessment of infiltration feasibility was conducted to estimate, for the tract map area,

which one of three on-site LID BMP strategies could be applied and whether proposed

sub-regional bioinfiltration/biofiltration facilities would allow for infiltration. The tract

map area was analyzed by the Project Geotechnical Consultant (Alan E. Seward, 2010)

using geologic information, soils information, proposed remedial grading plans, final

grades, and applicable feasibility criteria from the Los Angeles County LID Standards

Manual. This analysis categorized project areas into three levels of infiltration feasibility:
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1. Infiltration was considered to be feasible directly from the bottom of BMPs in

locations where underlying soils infiltration rates were estimated to be greater

than 0.5 inches per hour and the proposed depth of compacted fill was estimated

to be less than 10 feet.

2. Infiltration was considered to be feasible through the use of dry wells in locations

where underlying soils infiltration rates were estimated to be greater than 0.5

inches per hour and greater than 10 feet of separation was estimated to exist from

the bottom of proposed fill to the seasonally high groundwater table.

3. Infiltration was considered to be partially feasible in the remaining areas. No

hazards were identified that would preclude the use of some level of infiltration.

The results of this feasibility screening are illustrated in Figure 5-2. Figure 5-3 illustrates

the LID BMPs for the Project area based on the feasibility screening. Approximately 97

percent of stormwater runoff from developed areas within the Project site would be

routed to LID BMPs implemented at the parcel and regional scale (Figure 5-3). The

remaining three percent would be treated in media filters or an equivalent treatment

control BMPs that address pollutants of concern. Catch basin inserts and equivalent

source control BMP also would be used in high-use parking lots to address trash.

Collectively, the LID and treatment control PDFs would treat the pollutants of concern in

runoff from the developed portion of the 292.6-gross-acre Landmark Village tract map

area. Long Canyon Bridge would drain to a sub-regional biofiltration facility located

within the tract map site. The off-site SR-126 expansion project would provide vegetated

swale biofiltration for both the new and existing untreated roadway area. The utility

corridor maintenance access road and potential future trail, as well as the water tank and

access roads, would drain to infiltration or bioinfiltration BMPs (vegetated swale, filter

strip, porous pavement, or bioretention). These LID BMPs would be designed to receive

dry weather flows, small storm flows and the initial portion of large storm flows.

The proposed LID BMP and treatment control PDFs are summarized in Tables 5-3 through

5-5, are illustrated in Figures 5-4 through 5-14, and are described below. Project-related

improvements at the borrow sites would not result in the introduction of impervious

surfaces or any changes in drainage or hydrology characteristics. Therefore, all water

quality potential impacts of runoff discharges from the borrow sites are limited to the

construction phase pollutants.

Parcel-based Infiltration BMPs: Parcel-based infiltration BMPs include

bioretention (without an underdrain) (Figure 5-4), permeable pavement (Figure 5-

5), infiltration galleries(Figure 5-6), infiltration basins or trenches (Figure 5-7), or

an equivalent infiltration BMP.

Parcel-based Bioinfiltration BMPs: Parcel-based bioinfiltration BMPs include

bioretention (with an elevated underdrain) (Figure 5-8), vegetated swales (with
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combined retention and treatment mechanisms), and other BMPs that are

designed to retain a portion of the runoff from the LID design storm, then biofilter

the remaining runoff from the design storm.

Parcel-based Biofiltration BMPs: Parcel-based biofiltration BMPs provide for

pollutant removal (e.g., filtration, adsorption, nutrient uptake) by filtering

stormwater through the vegetation and soils. These BMPs include bioretention

with underdrains, vegetated swales (Figure 5-9), filter strips (Figure 5-10), and

planter boxes (Figure 5-11). In these BMPs, pore spaces and organic material in

the soils help to retain water in the form of soil moisture and to promote the

adsorption of pollutants (e.g., dissolved metals and petroleum hydrocarbons) into

the soil matrix. Plants utilize soil moisture and promote the drying of the soil

through evapotranspiration.

Single Family Hydrologic Source Controls (Single Family HSCs): Runoff from

roofs, patios, and walkways in single family residential parcels would be

disconnected over landscaped areas designed to fully retain the volume of runoff

from the LID design storm (0.75 inch storm event). Single Family HSCs would

provide volume reduction by routing downspouts to landscaped areas (Figure 5-

12), shallow percolation trenches, rain barrels or other equivalent means of

retaining the LID design storm. Storage volume would be recovered via in

infiltration and evapotranspiration.

Sub-Regional/Regional Infiltration/Biofiltration Facilities: Regional infiltration/

biofiltration facilities would be designed to incorporate a biofilter in the bottom of

a regional basin, which would allow for infiltration if feasible, with detention

storage above the biofilter (Figure 5-13). The regional facilities would infiltrate or

biofilter the LID design storm volume that has not been retained or biofiltered on

the parcels in the area tributary to the regional facility and would provide

extended detention treatment for the additional runoff volume required to provide

80% capture and treatment of the average annual runoff volume per the Newhall

Ranch Specific Plan Sub-Regional Stormwater Mitigation Plan treatment

performance standard. The design of the facility would be tailored to soil and

hydrogeologic conditions in the facility location.

Media Filtration: Media filtration is typically comprised of a vault or catch basin

that houses media designed to trap particulates and remove pollutants such as

dissolved metals, nutrients, and hydrocarbons (Figure 5-14). During the filtering

process, the treatment system also removes surface scum and floating oil and

grease. Media may be contained in cartridges or be placed directly in a media bed

configuration.
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Table 5-3: Parcel-based LID BMP Tributary Areas and Design Requirements

Parcel-based BMP Type
Tributary Area

(acres) Design Requirements

Category 1: Infiltration Feasible 38.9 Retention of runoff produced by design storm

Category 2: Bioinfiltration 86.3
Capture and biotreatment of runoff produced by

design storm; partial infiltration

Single-Family Hydrologic Source

Controls
28.1

Rooftops, patios, walkways routed to pervious

areas capable of managing runoff from the 0.75

inch storm event.

Routed Directly to Sub-Regional

BMPs or Treatment BMPs (Green

Streets and Media Filters)1

123.4 See Design Requirements in Table 5-4 below

1 This represents the areas that are not directed to parcel-based BMPs prior to treatment in sub-regional BMPs or

treatment BMPs. Other areas are treated by the specified parcel-based BMP prior to treatment in the sub-regional and

treatment BMPs.

Table 5-4: Sub-Regional BMP Tributary Areas and Design Requirements

Sub-Regional BMP Type
Tributary Area

(acres) Design Requirements

Sub-Regional Bioinfiltration

Facilities
203.8

80% capture of average annual volume

from tributary area; retention of runoff

required to meet LID Performance standard

(after accounting for parcel-based retention)

Sub-Regional Biofiltration

Facility
56.7

80% capture of average annual volume

from tributary area

Table 5-5: Treatment BMP Tributary Areas and Design Requirements

Treatment BMP Type
Tributary Area

(acres) Design Requirements

On-site Treatment (Media Filter

or Equivalent)
8.0

80% capture of average annual volume

from tributary area

On-site Biofilter Swales (or

Equivalent)
8.2

80% capture of average annual volume

from tributary area

Off-site Biofilter Swales 103.6
80% capture of average annual volume

from tributary area

5.4 Hydromodification Control PDFs

Post-development flows will be directed to the Santa Clara River after treatment; no

flows will be directed to tributaries to the Santa Clara River. A series of progressive

hydromodification control measures will be used in the Project to prevent and control

hydromodification impacts to the Santa Clara River:
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Avoid, to the extent possible, the need to mitigate for hydromodification impacts

by preserving natural hydrologic conditions and protecting sensitive hydrologic

features, sediment sources, and sensitive habitats.

Minimize the effects of development through site design practices (e.g., reducing

connected impervious surfaces) and implementation of stormwater volume-

reducing LID BMPs (project-based hydrologic source control).

Mitigate hydromodification impacts in-stream using geomorphically-based

channel design.

5.4.1 Hydrologic Source Control

Disconnecting impervious areas from the drainage network and adjacent impervious

areas is a key approach to protecting channel stability. Several hydrologic source controls

will be included in the Project that will limit impervious area and disconnect

imperviousness to avoid and minimize hydromodification impacts:

Site design. Site design PDFs that help to reduce runoff volume from the Project

include the clustering of development into village areas, leaving large amounts of

undeveloped open space within the NRSP subregion (of which Landmark Village

is a part); routing of stormwater runoff to vegetated areas and/or LID BMPs; use

of native or non-native/non-invasive plants in landscaped areas; and the use of

efficient irrigation systems in common area landscaped areas.

LID BMPs. The Project’s LID BMPs will also serve as hydromodification source

control BMPs. Parcel-based and regional LID BMPs would provide volume

reduction ranging from incidental volume reduction in biofiltration BMPs (via

evaporation and infiltration) up to full volume reduction of captured water in

infiltration BMPs where soil and hydrogeologic conditions permit. In addition

these facilities will also receive and eliminate dry weather flows.

5.4.2 Geomorphically-Referenced Channel Design

The hydromodification management approach for the Santa Clara River incorporates

“geomorphically-referenced ” channel design as described in SCCWRP Technical Report

450 (SCCWRP, 2005a). The goal of this approach is to preserve the natural stream

channel function to the maximum extent practicable while limiting instability in stream

channel morphology.

The Project’s development footprint will allow for the greatest freedom possible for

“natural stream channel” activity. This includes establishing buffer zones and

maintaining setbacks to allow for channel movement and adjustment to changes in energy



104

associated with runoff. The engineered structural elements that will be implemented

where needed for Santa Clara River stability include energy dissipation and

geomorphically-referenced bank stabilization, pursuant to the Newhall Ranch RMDP.

Energy Dissipation. Energy dissipation at storm drain outfalls provides erosion

protection in areas where discharges have the potential to cause localized stream

erosion. Erosion protection will be provided at all storm drain outlets to the Santa

Clara River.

Bank Stabilization. The Project will include buried soil cement along the Santa

Clara River and Castaic Creek adjacent to and downstream of the Project site. In

total, approximately 18,243 linear feet (LF) of bank would be provided with

buried soil cement protection. This would include approximately 10,643 feet

fronting the tract map site and approximately 6,400 LF on the south bank

downstream (west) of the Long Canyon Road Bridge. Additional buried bank

stabilization would be constructed as part of the approved Newhall Ranch WRP

and between The Old Road and the Santa Clara River to protect the utility

corridor. The bank protection between The Old Road and the Santa Clara River

was approved as part of the Santa Clara River Natural River Management Plan

(NRMP).

Most of the proposed bank protection would consist of buried soil cement to

provide scour and freeboard flood control protection. Soil cement is a modern

flood control technique used to protect against erosion while maintaining natural

vegetation and soft banks. Soil cement will be buried below the existing banks of

the Santa Clara River. Disturbed areas will then re-vegetated with native plant

species, maintaining the natural habitat presently found along the River.

Approximately 6,600 LF of Turf Reinforcement Mat (TRM) or similar bank

stability protection would be provide along the southern edge of the utility

corridor downstream or west of the tract map site. TRMs are designed to reinforce

vegetation at the root and stem allowing vegetation to be used as erosion control

in areas where flow conditions exceed the ability of natural vegetation to remain

rooted. This includes applications with high slopes or stream banks where grouted

rip-rap and concrete channels are aesthetically undesirable.

5.5 Operation and Maintenance

Depending on the type and location of the BMP, either the County, a Landscape

Maintenance District (LMD), Geologic Hazard Abatement District (GHAD), Home

Owners Association (HOA), or other similar government or quasi-government agency
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will be responsible for maintenance of regional BMPs. LMD(s), GHAD(s), or other

similar government or quasi-government agency would be formed prior to turnover of

stormwater facilities, prior to the first home sale. The HOA or commercial/business

owners would be responsible for operation and maintenance of parcel-based BMPs such

as bioretention placed in common area landscaping or parking lot islands. Homeowners

would be responsible for maintenance of HSCs on single family residential properties.

Maintenance and inspection agreements will be established as the stormwater facilities

are approved and built. HOA maintenance agreements will incorporate a list of HOA

responsibilities. The LMD(s), GHAD(s), or other similar government or quasi-

government agency will have a mechanism and staffing to monitor, maintain, and enforce

BMP maintenance. The County will have the right to inspect and maintain the BMPs that

are maintained by the HOA, LMD, GHAD, or other similar agency at the expense of the

HOA, LMD, GHAD, or other similar agency, if they are not being properly maintained.

Operation and maintenance activities will be conducted in compliance with maintenance

requirements established in the Los Angeles County Stormwater BMP Design and

Maintenance Manual.
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6 WATER QUALITY ANALYSIS APPROACH

6.1 Model Description

A load-based water quality model was used to estimate pollutant loads and concentrations

in Project area stormwater runoff for certain pollutants of concern for pre-development

conditions and post-development conditions with the LID BMPs and treatment control

measures described above. This model was coupled with hydrologic and hydraulic

modules of USEPA SWMM v4.4h to quantify the volume reduction and capture

efficiency of the BMPs.

Table 6-1 below provides a list of model inputs and the sources for these inputs. For

further detail, see Appendix B and Appendix G to this report.

Table 6-1: Water Quality Model Input Requirements and Assumptions

Model Input Assumption/Source

Hourly long-term rainfall

record

National Climatic Data Center (NCDC) Newhall (046162) and San Fernando

(047762) rain gauge data from 1969-2008

Green-Ampt soil parameters
Natural Resource Conservation Service Soil Data Mart

Table 5.5.5 – Handbook of Hydrology (Maidment, ed. 2003)

Land use-based

imperviousness
LA County Hydrology Manual (LACDPW, 2006b)

Land use-based stormwater

runoff event mean

concentrations

Los Angeles County 1994-2000 Integrated Receiving Water Impacts Report, 2000

Los Angeles County 2000-2001 Stormwater Monitoring Report, 2001

Ventura County Watershed Protection District

As analyzed for the Los Angeles Structural BMP Prioritization and Assessment

Tool (LACDPW, City of Los Angeles, and Heal the Bay, 2008)

Volume and flow-based BMP

design criteria

80% Capture of Average Annual Runoff Volume

(NRSP Sub-Regional SWMP (Geosyntec, 2008))

BMP selection criteria

Select and locate BMPs with a preference for infiltration.

Select BMPs to infiltrate the runoff volume from the 0.75-inch design storm to the

extent feasible and biofilter the remaining fraction of the 80 percent capture

volume.

Evaluate degree of feasibility of infiltration based on land use type, native soil

infiltration rate, proposed cut and fill, depth to groundwater, presence of landslides

that will remain after remedial grading, and other geotechnically- or ecologically-

based constraints.

Volume reduction and LID

BMPs analyzed

quantitatively

Clustering (preservation of open space)

Hydrologic source controls

Distributed retention, bioinfiltration, and biofiltration BMPs

Regional infiltration, bioinfiltration, and biofiltration facilities

Media filters
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Model Input Assumption/Source

Volume reduction modeling

parameters

Hydrologic source controls: equal ratio of disconnected of rooftops and patios to

landscaped areas receiving disconnection

Onsite BMPs:

Feasibility Constraint Category Design infiltration rate (in/hr)

Category 1: Retention 0.38

Category 2: Bioinfiltration 0.25

Sub-regional Bioinfiltration/Biofiltration Facilities:

Facility Type Design infiltration rate (in/hr)

Sub-regional Bioinfiltration

Facilities (multiple)
0.25

Sub-regional Biofiltration

Facility with biofiltration,

extended detention and

incidental infiltration

0.25

LID BMP effluent quality

ASCE/USEPA (American Society of Civil Engineers Urban Water Resources

Research Council and United States Environmental Protection Agency) 2011,

International Stormwater Best Management Practices Database

(www.bmpdatabase.org);

(Reanalysis of expanded database conducted January 2011)

6.2 Pollutants Modeled

The appropriate form of data used to address water quality are flow composite storm

event samples, which are a measure of the average water quality during the event. To

obtain such data usually requires automatic samplers that collect data at a frequency that

is proportionate to flow rate. The pollutants of concern for which there are sufficient flow

composite sampling data in the Los Angeles County database are:

Total Suspended Solids (sediment)

Total Phosphorus

Nitrate-Nitrogen, Nitrite-Nitrogen, Ammonia-Nitrogen, and Total Nitrogen

Total Aluminum

Dissolved Copper

Total Lead

Dissolved Zinc

Chloride

The other pollutants of concern, such as pathogens, hydrocarbons, pesticides, and trash

and debris, are not amenable to this type of sampling either because of short holding
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times (e.g., pathogens), difficulties in obtaining a representative sample (e.g.,

hydrocarbons), or low detection levels (e.g., pesticides). These pollutants were addressed

qualitatively using literature information and best professional judgment due to the lack

of statistically reliable monitoring data for these pollutants (see Section 6.3 below).

6.3 Qualitative Impact Analysis

Post development stormwater runoff water quality impacts associated with the following

pollutants of concern were addressed based on literature information and professional

judgment because available data were not deemed sufficient for modeling:

Turbidity

Pathogens (Bacteria, Viruses, and Protozoa)

Hydrocarbons (Oil and Grease, Polycyclic Aromatic Hydrocarbons)

Pesticides

Trash and Debris

Methylene Blue Activated Substances (MBAS)

Cyanide

Human pathogens are usually not directly measured in stormwater monitoring programs

because of the difficulty and expense involved; rather, indicator bacteria such as fecal

coliform or certain strains of E. Coli are measured. Unfortunately, these indicators are not

very reliable measures of the presence of pathogens in stormwater, in part because

stormwater tends to mobilize pollutants from many sources, some of which contain non-

pathogenic bacteria. For this reason, and because holding times for bacterial samples are

necessarily short, most stormwater programs do not collect flow-weighted composite

samples that potentially could produce more reliable statistical estimates of

concentrations. Fecal coliform or E. Coli are typically measured with grab samples,

making it difficult to develop reliable EMCs. Total coliform and fecal bacteria (fecal

coliform, fecal streptococcus, and fecal enterococci) were detected in stormwater samples

tested in Los Angeles County at highly variable densities (or most probable number,

MPN) ranging between several hundred to several million cells per 100 ml (LACDPW,

2000).

Hydrocarbons are difficult to measure because of laboratory interference effects and

sample collection issues (hydrocarbons tend to coat sample bottles). Hydrocarbons are

typically measured with single grab samples, making it difficult to develop reliable

EMCs.

Pesticides in urban runoff are often at concentrations that are below detection limits for

most commercial laboratories and therefore there are limited statistically reliable data

available on pesticides in urban runoff. Pesticides were not detected in Los Angeles
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County monitoring data for land use-based samples, except for diazinon and glyphosate

which were detected in less than 15 percent and 7 percent of samples, respectively

(LACDPW, 2000).

Turbidity, trash and debris, MBAS, and cyanide are not typically included in routine

urban stormwater monitoring programs. Turbidity is not typically included in post-

construction treatment control BMP effectiveness studies. Several studies conducted in

the Los Angeles River basin have attempted to quantify trash generated from discrete

areas, but the data represent relatively small areas or relatively short periods, or both.

MBAS was included in the land use-based monitoring data, but not enough data is

available for modeling purposes. Cyanide was not included in the Los Angeles County

land use-based monitoring program.

Also addressed qualitatively are potential water quality impacts from runoff and

dewatering discharges during construction (Section 7.4), potential water quality impacts

due to pollutant bioaccumulation (Section 7.5), dry weather runoff water quality impacts

(Section 7.6), and groundwater quality impacts (Section 7.8).

6.3.1 LID Performance Standard Retention Volume Conformance Analysis

The Project LID Performance Standard establishes minimum requirements for

stormwater retention. An analysis was performed to demonstrate that the proposed LID

BMP PDFs would provide retention volume equivalent to or greater than the Project LID

Performance Standard retention volume. The following stepwise process was used to

show conformance with the LID Performance Standard Retention Volume.

Step 1: Calculate LID Performance Standard

The retention volume required to meet the Project LID Performance Standard was

calculated as described below:

Tabulate non-jurisdictional project area (includes vesting tentative tract map and

associated off-site project areas, minus the River Corridor).

Calculate project total impervious area. This calculation was based on proposed

land uses and average impervious rates for these land uses.

Calculate project allowable impervious area. This was calculated as five percent

of the total project area as described in the Project LID Performance Standard.

Calculate the remaining impervious area as the difference between the total

impervious area and the allowable impervious area
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Calculate runoff from the remaining impervious area for the first 0.75 inches of

precipitation per the method described in the Ventura County Technical Guidance

Manual (TGM):

d. V (ac-ft) = Remaining Impervious Area (ac) × 0.75 inches × 0.95 runoff

coefficient × (1ft/12 inches units conversion)

The resulting retention storage volume is the LID Performance Standard retention

volume that would apply to the Project. This performance standard is expressed in

acre-feet.

Step 2: Calculate Retention Volume in Land Use BMPs (Onsite)

The retention volume provided in parcel-based LID BMPs was calculated based the

application of the Project LID Performance Standard to the Project land uses and

infiltration constraints (Figure 5-3), as follows:

Categorize institutional, commercial, multi-family residential, recreation, and

park land use parcels by the infiltration constraint category and calculate the area

of each category of parcel-based LID BMPs. This analysis was conducted using

spatial datasets characterizing infiltration feasibility factors, including depth to

groundwater, natural, undisturbed soil infiltration rate, net depth of proposed cut

and fill, and geotechnical hazards (see Appendix H). These datasets were overlain

to characterize project areas based on the following criteria:

o Category 1 - Infiltration Feasible – depth to seasonally high groundwater

greater than 10 feet; net depth of fill less than 10 feet; natural, undisturbed

infiltration rate greater than 0.5 inches per hour; and no identified

geotechnical hazards related to infiltration of stormwater.

o Category 2 - Infiltration Partially Feasible – depth to seasonally high

groundwater greater than 10 feet and no identified geotechnical hazards

related to infiltration of stormwater (any depth of fill or natural,

undisturbed infiltration rate)

o Category 3 - Infiltration Infeasible –depth to seasonally high groundwater

less than 10 feet; geotechnical hazard identified that would preclude

infiltration

Calculate the retention volume per BMP area provided in parcel-based LID BMPs

and sum the retention volume provided in all parcel-based LID BMPs.

o Category 1 - Infiltration Feasible – Infiltration BMPs: Sum all volume

provided in BMPs below the overflow elevation.
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o Category 2 - Infiltration Partially Feasible - Bioinfiltration BMPs: Sum

all volume provided below underdrains and retained in soil pores.

o Category 3 - Infiltration Infeasible – Biofiltration BMPs: Sum all volume

retained in soil pores.

Calculate acreage of single family detached land uses and calculate retention

volume associated with infiltration and evapotranspiration by Single Family

HSCs:

o Estimate area of rooftops, patios, and walkways based on typical lot

dimensions and setbacks.

o Calculate volume of runoff from roofs, patios, and walkways for the first

0.75 inches of rainfall and tabulate this volume as retention storage.

Step 3: Calculate Retention Volume in Regional Infiltration/Biofiltration Facilities

Calculate the total storage volume provided in subregional infiltration/biofiltration

facilities below the lowest discharge point.

Retention volume in subregional bioinfiltration facilities was considered to
include the volume of water in the rock layer below the facility underdrains and
the volume of water retained in the pore space of biofiltration media.

Retention volume in subregional biofiltration facilities was considered to include

the volume retained in the pore space of biofiltration media.

Step 4: Compare Total Retention Volume Provided to LID Performance Standard

The total retention volume provided in parcel-based BMPs and regional LID BMPs

(regional infiltration/biofiltration facilities) from Steps 2 and 3, respectively, was

compared to the Project LID Performance Standard retention volume computed in Step 1.

The Project is considered to meet the Project LID Performance Standard if the total

retention storage volume provided is equal to or greater than the Project LID

Performance Standard retention volume.
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7 IMPACT ASSESSMENT

The modeled pollutant impact assessment is presented in Section 7.1 and the qualitative

analyses of the remaining pollutants of concern follow in Section 7.2. Analyses of dry

weather impacts and compliance with NPDES Permit requirements and construction-

related requirements of the Construction General Permit and Dewatering General Permit

follow the pollutant-by-pollutant impact assessment. Also included is a discussion of

other considerations, including operation and maintenance, vector control,

bioaccumulation, and hydrologic impacts. The analysis of cumulative impacts to surface

water, groundwater, and hydromodification is also provided. A weight of evidence

approach is employed using the various thresholds and significance criteria discussed in

Section 4.4

7.1 Post Development Stormwater Runoff Impact Assessment for Modeled

Pollutants of Concern

In this section, model results for each pollutant are evaluated in relation to the following

significance criteria: (1) comparison of post-development versus pre-development

stormwater quality concentrations and loads; (2) comparison with MS4 Permit,

Construction General Permit, and General Dewatering Permit requirements for new

development; and (3) evaluation in light of receiving water benchmarks. Pursuant to the

third criterion, predicted runoff pollutant concentrations in the post-development

condition, with runoff LID BMP and treatment control PDFs, are compared with

benchmark receiving water quality criteria as provided in the Basin Plan and the CTR and

TMDL wasteload allocations. The water quality criteria and wasteload allocations are

considered benchmarks for comparison purposes only, since they do not apply directly to

runoff from the Project, but the comparison provides useful information to evaluate

potential impacts. A weight of evidence approach is employed in this analysis

considering the various significance criteria.

Results from the water quality model for significance criterion 1 are reported in a series

of tables, organized by constituent, showing predicted mean annual pollutant loads

(lbs/yr) and mean annual concentrations. Projections are made for two conditions: (1)

existing condition, and (2) developed condition with PDFs. Following the table

comparing post-development and pre-development water quality loads and

concentrations for each constituent is a table comparing the post-development (with

PDFs) runoff quality to the benchmark water quality objectives and criteria and TMDL

wasteload allocations for downstream reaches of the Santa Clara River. Water quality

observed in the Santa Clara River is also included on these tables as a benchmark.

The area of the Project included in the model was limited to the developed portion of the

Project. As no impervious surfaces will be added in the borrow areas and the utility
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corridor and therefore there will be no change in runoff volume or pollutant loads and

concentrations in the post-developed condition, these areas were not included in the

model, but are included in the qualitative construction impact assessment.

7.1.1 Stormwater Runoff Volume

Table 7-1 shows the predicted changes in stormwater runoff mean annual volumes. Mean

annual runoff volumes are expected to increase substantially with development. The

increase can be explained by the increase in imperviousness associated with development

of the site, as well as by the decrease in infiltration capacity of existing site soils

associated with the compaction of site soils during construction. For modeling purposes,

the existing agricultural land use was assumed to have an imperviousness of 15 percent to

account for compaction by machinery and soil saturation due to irrigation. In contrast,

single family residential land use is assumed to have an average imperviousness of 42

percent, multi-family residential land use is assumed to have an average imperviousness

of 68 percent, and commercial land use is assumed to have an average imperviousness of

92 percent.

Project PDFs include site design, source control, LID, and treatment control BMPs in

compliance with the SUSMP requirements. Most of the site design PDFs, especially the

minimization of impervious area and the provision of 59.6 acres of trails, parks, and

vegetated slopes and LID BMPs within the Project, reduce the impacts of the proposed

development on increases in stormwater runoff volume. Based on the LID feasibility

screening conducted for this analysis, the LID BMPs would reduce the average annual

runoff volume by approximately 123 acre-feet per year.

Table 7-1: Predicted Average Annual Stormwater Runoff Volumes

Site Conditions Average Annual Stormwater Runoff Volume (acre-ft)

Existing 130

Developed with PDFs 261

Change 131

Runoff volumes from the impervious areas within the off-site project components are

likely to increase compared to the existing condition. The use of LID BMPs for these

areas will minimize the increase in post-development runoff volumes.

7.1.2 TSS

Comparison of Pre- and Post-Project Conditions: Table 7-2 shows the predicted average

annual TSS concentration and loads. TSS concentration is predicted to decrease as a

result of the Project. This decrease can be attributed to higher EMCs observed in

monitoring data from agricultural and open space land uses (the existing condition for the
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site) compared with urban land uses (representative of post-development conditions).

TSS load is also predicted to decrease with development despite increased runoff

volumes.

Table 7-2: Predicted Average Annual TSS Concentration and Load

Site Conditions
Average Annual TSS
Concentration (mg/L)

Average Annual
TSS Load (tons/yr)

Existing 192 37

Developed with PDFs 33 12

Change -159 -25

Comparison with Water Quality Criteria: The predicted average annual TSS

concentration in stormwater runoff is compared with receiving water objectives and the

range of observed concentrations in the Santa Clara River Reach 5 in Table 7-3. The

predicted TSS load and concentration declines with development and is at the low end of

the range of observed concentrations in Santa Clara River Reach 5.

Table 7-3: Comparison of Predicted TSS Concentrations with Water Quality

Criteria and Observed Concentrations in Santa Clara River Reach 5

Predicted Average
Annual TSS

Concentration
(mg/L)

Los Angeles Basin
Plan Water Quality

Objectives

California
Toxics Rule

Criteria

Range of
Observed1

Concentrations in
Santa Clara River

Reach 5 (mg/L)

Average Wet
Weather2

Concentration at
Station S29 (Days

> 0.1”)

33

Water shall not contain
suspended or settleable

material in concentrations that
cause nuisance or adversely

affect beneficial uses

NA 32 – 51,200 1,060

1 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3,
see Section 2.7).

2 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than

0.1 inches.

NA – not applicable

TSS concentrations in runoff from the impervious areas in the off-site project

components are likely to decrease compared to the existing condition, similarly to the

modeled project area. The use of LID BMPs will further reduce the post-development

runoff TSS concentrations and loads. The average TSS concentration in runoff treated in

biofilters (bioretention and vegetated swales) reported in the International Stormwater

BMP database is 30.7 mg/L, which is below the range of observed concentrations in

Santa Clara River Reach 5.
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Based on the comprehensive site design, source control, LID, and treatment control

strategy, and the comparison with available in-stream data and Basin Plan benchmark

objectives, the TSS in stormwater runoff from the Project will not cause a nuisance or

adversely affect beneficial uses in the receiving waters.

7.1.3 Total Phosphorus

Comparison of Pre- and Post-Project Conditions: Table 7-4 shows the predicted average

total phosphorus (TP) concentrations and annual loads. TP concentration and load are

predicted to decrease post-development. Because much of the total phosphorus load is

associated with sediments and the sediment load and concentrations are predicted to

decrease with development, the TP concentration and annual TP load are also predicted

to decrease.

Table 7-4: Predicted Average Annual Total Phosphorus Concentration and Annual

Load

Site Conditions

Average Annual Total
Phosphorus Concentration

(mg/L)
Average Annual Total

Phosphorus Load (lbs/yr)

Existing 1.4 548

Developed with PDFs 0.3 193

Change -1.1 -355

Comparison with Water Quality Criteria: There are no numeric objectives for total

phosphorus in the Basin Plan. A narrative objective for biostimulatory substances in the

Basin Plan states: “waters shall not contain biostimulatory substances in concentrations

that promote aquatic growth to the extent that such growth causes nuisance or adversely

affects beneficial uses.” The low predicted total phosphorus concentrations in Project

stormwater discharges are not expected to promote (i.e., increase) algal growth and

therefore comply with the narrative objective for biostimulatory substances in the Basin

Plan. As shown in Table 7-5, the predicted total phosphorus concentration is at the low

end of the range of observed concentrations in Santa Clara River Reach 5.
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Table 7-5: Comparison of Predicted Total Phosphorus Concentration with Water

Quality Criteria and Observed Concentrations in Santa Clara River Reach 5

Predicted Average
Annual Total
Phosphorus

Concentration (mg/L)

Los Angeles Basin Plan
Water Quality

Objectives

California
Toxics Rule

Criteria

Range of Observed1

Concentrations in
Santa Clara River

Reach 5 (mg/L)

Average Wet
Weather2

Concentration at
Station S29 (Days

> 0.1”)

0.3

Waters shall not contain
biostimulatory substances in
concentrations that promote
aquatic growth to the extent

that such growth causes
nuisance or adversely affects

beneficial uses

NA 0.18 – 13.4 0.58

1 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3, see
Section 2.7).

2 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than

0.1 inches.

NA – not applicable

Total phosphorus loads and concentrations in post-development runoff from the off-site

project components are likely to increase in comparison to open space runoff and to

decrease in comparison to runoff from agricultural areas. The use of LID BMPs will

minimize any potential increase in post-development runoff total phosphorus

concentrations and loads. The average total phosphorus concentration in runoff treated in

biofilters reported in the International Stormwater BMP database is 0.46 mg/L, which is

within the range of observed concentrations in Santa Clara River Reach 5.

Based on the comprehensive site design, source control, LID, and treatment control

strategy and the comparison with available in-stream monitoring data and Basin Plan

benchmark objectives, potential impacts associated with total phosphorus are predicted to

be less than significant.

7.1.4 Nitrogen Compounds

Comparison of Pre- and Post-Project Conditions: The predicted average nitrate-nitrogen

plus nitrite-nitrogen, ammonia, and total nitrogen concentrations and annual loads are

summarized in Table 7-6, Table 7-7, and Table 7-8, respectively. Average concentrations

and loads of nitrate-nitrogen plus nitrite nitrogen, ammonia-nitrogen, and total nitrogen

are predicted to decrease. The decrease in nitrogen loads and concentrations can be

attributed to higher nitrite-, nitrate-, and ammonia-nitrogen EMCs observed in monitoring

data from agricultural land use versus urbanized land uses, along with nitrogen reductions

in the treatment control PDFs.
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Table 7-6: Predicted Average Annual Nitrate-N + Nitrite-N Concentration and

Load

Site Conditions
Average Annual Nitrate+Nitrite-
Nitrogen Concentration (mg/L)

Average Annual
Nitrate+Nitrite-Nitrogen Load

(lbs/yr)

Existing 3.0 1,219

Developed with PDFs 0.6 432

Change -2.4 -787

Table 7-7: Predicted Average Annual Ammonia-N Concentration and Load

Site Conditions
Average Annual Ammonia-N

Concentration (mg/L)
Average Annual Ammonia-N

Load (lbs/yr)

Existing 0.6 215

Developed with PDFs 0.2 147

Change -0.4 -68

Table 7-8: Predicted Average Annual Total Nitrogen-N Concentration and Load

Site Conditions
Average Annual Total Nitrogen

Concentration (mg/L)
Average Annual Total Nitrogen

Load (lbs/yr)

Existing 6 2,137

Developed with PDFs 2 1,277

Change -4 -860

Comparison with Water Quality Criteria: Predicted nitrogen compound concentrations

are compared to Basin Plan objectives and observed concentrations in Table 7-8. The

average annual stormwater concentration of ammonia is predicted to be considerably less

than the concentration-based wasteload allocation for Santa Clara River Reach 5 and the

Basin Plan objective, and within the range of observed concentrations. Likewise, the

average annual stormwater concentration of nitrate-N plus nitrite-N is predicted to be

considerably less than the TMDL wasteload allocation and the Basin Plan water quality

objective and within the range of observed concentrations for this reach of the Santa

Clara River.

There are no numeric objectives for total nitrogen in the Basin Plan. A narrative objective

for biostimulatory substances in the Basin Plan states: “waters shall not contain

biostimulatory substances in concentrations that promote aquatic growth to the extent that

such growth causes nuisance or adversely affects beneficial uses.” The low predicted

total nitrogen concentrations in project stormwater discharges will not promote (i.e.,

increase) aquatic growth and therefore comply with the narrative objective for

biostimulatory substances in the Basin Plan. As shown in Table 7-9, the predicted total
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nitrogen concentration is within the range of observed concentrations in Santa Clara

River Reach 5.

Table 7-9: Comparison of Predicted Nitrogen Compound Concentrations with

Water Quality Objectives, TMDLs, and Observed Concentrations in Santa Clara

River Reach 5

Nutrient

Predicted
Average
Annual

Concentration
(mg/L)

Basin Plan
Water Quality

Objectives1

(mg/L)

Wasteload
Allocations for

MS4
Discharges into
the Santa Clara
River Reach 5

(mg/L)

Range of
Observed2

Concentrations in
Santa Clara River

Reach 5 (mg/L)

Average Wet
Weather3

Concentration
at Station S29
(Days > 0.1”)

Nitrate-N +
Nitrite-N

0.6 5 6.84 0.5 – 4.8 0.9

Ammonia-N 0.2 2.25 1.756 <0.005 – 1.1 0.20

Total
Nitrogen

2

Waters shall not
contain

biostimulatory
substances in

concentrations that
promote aquatic

growth to the extent
that such growth

causes nuisance or
adversely affects
beneficial uses

NA <0.04 – 467 4.4

1 There are no CTR criteria for nitrogen compounds.
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3, see

Section 2.3.1).
3 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than 0.1

inches.
4 30-day average.
5 4-day average, ELS present, 90th percentile pH and temperature pairing observed at USGS Monitoring Station 11108500.
6 30-day average in Reach 5 below Valencia.
7 Observed values for TKN (ammonia plus organic nitrogen).

Nitrate-N plus nitrite-N and ammonia-nitrogen concentrations in post-development

runoff from the off-site project components are likely to decrease or remain the same

compared to open space and agricultural runoff concentrations, although loads are likely

to increase due to the increase in runoff volume. The use of LID BMPs will minimize any

potential increases in post-development runoff nitrate-N plus nitrite-N or ammonia-

nitrogen loads. The average nitrate-N plus nitrite-N concentration in runoff treated in

biofilters reported in the International Stormwater BMP database is 0.5 mg/L and the

average ammonia-nitrogen concentration is 0.1 mg/L, which are considerably less than

the TMDL wasteload allocations and Basin Plan water quality objectives, and are within

the range of observed concentrations for Santa Clara River Reach 5.
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Based on the comprehensive site design, source control, LID, and treatment control

strategy, and the comparison with available in-stream monitoring data and benchmark

Basin Plan objectives and wasteload allocations, potential impacts associated with

nitrogen compounds are predicted to be less than significant.

7.1.5 Metals

Comparison of Pre- and Post-Project Conditions: Projected loads and concentrations for

the trace metals copper, lead, zinc, and aluminum are presented in Tables 7-10 through 7-

13. Except for aluminum and lead, the projections are for the dissolved form of the metal,

as it is the dissolved form to which the CTR criteria apply. Due to consistently low

concentrations of dissolved lead in the available stormwater runoff data, it was not

possible to develop reliable EMC parameters for most land uses for modeling the

dissolved fraction of lead. This constituent was therefore modeled as the total recoverable

metal. Copper, lead, and zinc are the most prevalent metals typically found in urban

runoff. Other trace metals, such as cadmium, chromium, and mercury, are typically not

detected in urban runoff or are detected at very low levels (LACDPW, 2000).

Post-development dissolved copper, total lead, dissolved zinc, and total aluminum loads

and concentrations are projected to decrease compared to pre-development conditions.

These results can be explained by the difference in EMC values observed in

representative monitoring data from the pre-developed agriculture and open space

condition and the post-developed urban condition (see Appendix B, Table B-12).

Project PDFs include site design, source control, LID, and treatment control BMPs in

compliance with the SUSMP requirements. Specific site design PDFs that will be

implemented to minimize increases in trace metals include directing drainage from

impervious areas to vegetated areas and the selection of building material for roof gutters

and downspouts that do not include copper or zinc. Source control PDFs that target

metals include education for property owners, BMP maintenance, and street sweeping

private streets and parking lots. The LID and treatment control BMPs will also reduce

trace metals in the runoff from the proposed development. Only the effects of the LID

and treatment control PDFs are reflected in the model results.

Table 7-10: Predicted Average Annual Dissolved Copper Concentration and Load

Site Conditions
Average Annual Dissolved

Copper Concentration (µg/L)
Average Annual Dissolved

Copper Load (lbs/yr)

Existing 28 10

Developed with PDFs 10 8

Change -18 -2
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Table 7-11: Predicted Average Total Lead Concentration and Annual Load

Site Conditions
Average Annual Total Lead

Concentration (µg/L)
Average Annual Total Lead

Load (lbs/yr)

Existing 12 4.5

Developed with PDFs 4 3.0

Change -8 -1.5

Table 7-12: Predicted Average Annual Dissolved Zinc Concentration and Load

Site Conditions
Average Annual Dissolved Zinc

Concentration (µg/L)
Average Annual Dissolved Zinc

Load (lbs/yr)

Existing 185 63

Developed with PDFs 60 45

Change -125 -18

Table 7-13: Predicted Average Annual Total Aluminum Concentration and Load

Site Conditions
Average Annual Total

Aluminum Concentration (µg/L)
Average Annual Total

Aluminum Load (lbs/yr)

Existing 1282 487

Developed with PDFs 323 231

Change -959 -256
1 BMP effectiveness studies in the International Stormwater BMP database infrequently monitor aluminum;

therefore, insufficient effluent data were available to model the removal effectiveness of treatment control BMPs

for this water quality constituent. In order to estimate the reduction in total aluminum load and concentration, TSS

removal was used as a surrogate.

Comparison with Water Quality Criteria: A narrative objective for toxic substances in the

Basin Plan states: “all waters shall be maintained free of toxic substances in

concentrations that are toxic to, or that produce detrimental physiological responses in

human, plant, animal, or aquatic life.”

The CTR criteria are the applicable water quality objectives for protection of aquatic life.

The CTR criteria are expressed for acute and chronic (4-day average) conditions;

however, only acute conditions were considered to be applicable for stormwater

discharges because the duration of stormwater discharge is consistently less than 4 days.

The CTR criteria are calculated on the basis of the hardness of the receiving waters.

Lower hardness concentrations result in lower, more stringent CTR criteria. The

minimum hardness value (250 mg/L as CaCO3) observed in the Santa Clara River at the

USGS Station 11108500 during wet weather was used as a conservative estimate; the

mean observed hardness value was 660 mg/L as CaCO3.
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For aluminum, the National Ambient Water Quality Criteria (NAWQC) acute criterion

(750 µg/L for a pH range of 6.5 to 9.0) was used as a benchmark, as the CTR does not

include aluminum. Although the NAWQC criterion is in the form of acid soluble

aluminum (USEPA, 1988), the available monitoring data are for either dissolved

aluminum or total aluminum. Acid soluble aluminum (which is operationally defined as

the aluminum that passes through a 0.45 µm membrane filter after the sample has been

acidified to a pH between 1.5 and 2.0 with nitric acid) represents the forms of aluminum

toxic to aquatic life or that can be readily converted to toxic forms under natural

conditions. The acid soluble measurement does not measure forms of aluminum, such as

aluminum that is occluded in minerals, clays, and or is strongly sorbed to particulate

matter, that are not toxic and are not likely to become toxic under natural conditions. As

acid soluble aluminum data is not available, total aluminum has been used in order to be

conservative.

Comparison of the predicted runoff metal concentrations and the acute CTR criteria for

dissolved copper, total lead, and dissolved zinc and the NAWQC criterion for aluminum

are shown in Table 7-14, along with the range of observed concentrations in Santa Clara

River Reach 5. The comparison of the post-developed with PDFs condition to the

benchmark CTR and NAWQC values shows that all of the trace metal concentrations are

below the benchmark water quality criteria. The predicted trace metal concentrations are

within the range of observed concentrations in Santa Clara River Reach 5 except for

dissolved zinc, which is slightly higher.

Table 7-14: Comparison of Predicted Trace Metal Concentrations with Water

Quality Criteria and Observed Concentrations in Santa Clara River Reach 5

Metal

Predicted
Average Annual
Concentration

(µg/L)

California Toxics
Rule Criteria1

(µg/L)

Range of Observed2

Concentrations in
Santa Clara River

Reach 5 (µg/L)

Average Wet
Weather3

Concentration at
Station S29 (Days >

0.1”)

Dissolved Copper 10 32 3.3 – 22.6 7.3

Total Lead 4 260 0.6 – 40 18

Dissolved Zinc 60 250 3 – 37 19

Total Aluminum 323 N/A 131 – 19,650 5,500
1 Hardness = 250 mg/L, based on minimum observed value at USGS Station 11108500. Lead criteria is for total

recoverable lead. There is no CTR criterion for aluminum.
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3, see

Section 2.7).
3 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than

0.1 inches.

Trace metals (aluminum, copper, lead, and zinc) concentrations in post-development

runoff from the off-site project components are likely to decrease in comparison to

concentrations in runoff from agricultural areas and to increase in comparison to
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concentrations in runoff from open space. Trace metal loads are likely to increase due to

the increase in runoff volume. The use of LID BMPs will minimize any potential

increases in post-development runoff trace metal loads. The average trace metals

concentrations in runoff treated in biofilters reported in the International Stormwater

BMP database are: 7.8 µg/L (dissolved copper), 9.6 µg/L (total lead), and 32.6 µg/L

(dissolved zinc). No performance data is available in the International Stormwater BMP

database for treatment of aluminum in biofilters. Trace metal concentrations in runoff

from the off-site project components are expected to be below all benchmark water

quality criteria.

Based on the comprehensive site design, source control, and treatment strategy and the

comparison with the instream water quality monitoring data and benchmark water quality

criteria, the Project will not have significant impacts resulting from trace metals.

7.1.6 Chloride

Comparison of Pre- and Post-Project Conditions: Table 7-15 shows the predicted

average annual chloride concentration and load. Due to the conversion from agricultural

to urban land-uses and the associated EMCs, annual chloride concentration is predicted to

decrease when compared to the existing conditions, although the average annual chloride

load is predicted to increase slightly due to increased runoff volume.

Table 7-15: Predicted Average Annual Chloride Concentration and Load

Site Conditions
Average Annual Chloride

Concentration (mg/L)
Average Annual Chloride

Load (tons/yr)

Existing 20 3.7

Developed with PDFs 14 5.2

Change -6 1.5

Comparison with Water Quality Criteria: The predicted chloride concentration in post-

development Project runoff is compared to the Basin Plan water quality objective and the

range of observed concentrations in Santa Clara River Reach 5 in Table 7-16. The

predicted average annual chloride concentration in stormwater runoff from the Project

area is at the low end of the range of observed concentrations for this pollutant and is

well below the Santa Clara River Reach 5 Basin Plan water quality objective and the

TMDL wasteload allocation for Santa Clara River Reach 5 (100 mg/L for both).
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Table 7-16: Comparison of Predicted Chloride Concentrations with Water Quality

Criteria and Observed Concentrations in Santa Clara River Reach 5

Pollutant

Predicted
Average Annual
Concentration

(mg/L)

SCR Reach 5 TMDL
Wasteload Allocation &

Basin Plan Water
Quality Objective1

(mg/L)

Range of Observed2

Concentrations in
Santa Clara River

Reach 5 (mg/L)

Average Wet
Weather3

Concentration at
Station S29 (Days

> 0.1”)

Chloride 14 100 3 - 121 43

1 There are no CTR criteria for chloride.
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3, see

Section 2.7).
3 Average concentration observed in wet weather monitoring data at Station S29 for all storm events greater than

0.1 inches.

Chloride concentrations in post-development runoff from the off-site project components

are likely to decrease or remain the same in comparison to runoff from open space and

agricultural areas, although chloride loads are likely to increase due to increased runoff

volumes. Similarly to the modeled areas, the average annual chloride concentration in

stormwater runoff from the utility corridor and power substation are likely to be at the

low end of the range of observed concentrations for chloride and well below the Santa

Clara River Reach 5 Basin Plan water quality objective and the TMDL wasteload

allocation for Santa Clara River Reach 5.

Based on the comprehensive site design, source control, LID, and treatment control

strategy, and comparison with benchmark receiving water criteria and instream

monitoring data, the Project is not expected to have significant water quality impacts

resulting from chloride.

7.1.7 Assessment of Potential Project Impacts on Instream Concentrations

The potential for Project runoff to impact instream pollutant concentrations is a function

of (1) the relative magnitudes of runoff volume and instream flow volume and (2) the

relative magnitude of runoff concentrations and instream concentrations. The instream

pollutant concentration with Project contributions can be calculated using a simple mass

balance equation:

PO

PPOO
IS

VV

CVCV
C

Equation 1

Where:

CIS = Instream Concentration with Project Runoff

VO = Instream Volume Upstream of Project

CO = Instream Concentration Upstream of Project

VP = Volume of Runoff from Project Area
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CP = Concentration of Runoff from Project Area

This relationship can also be expressed as:

PO

PO
IS

VV

LL
C

Equation 2

Where:

LO = Instream Constituent Load Upstream of Project

LP = Constituent Load in Runoff from Project Area

Based on these relationships, two universal conditions can be identified under which a

Project would not increase instream concentration:

Condition 1: If the concentration of a constituent in Project runoff (CP) is less

than the concentration of the constituent instream (CO), then discharges from the

Project would result in a reduction of the instream concentration of that

constituent; it would be not be possible for the Project’s discharges to cause an

increase in the instream concentration. Two extreme cases can be used to

demonstrate this statement:

o First, given that CP is less than CO, take the case where VP is much less

than VO (e.g., the project size is small relative to the size of the watershed).

In this case, the instream concentration would effectively equal CO,

although slightly less, indicating effectively no change in the instream

concentration as a result of the project’s discharges.

o Given that CP is less than CO, take the case where VP is much greater than

VO (the project size is very large relative to the size of the watershed). In

this case, the instream concentration would effectively equal CP,

indicating that the project would reduce instream concentration because

CP is less than CO.

Condition 2: If the load of a constituent in Project runoff (LP) decreases with

development, but the volume of runoff from the Project increases (VP), then the

Project would be expected to result in a reduction of the instream concentration of

that constituent regardless of instream volumes or concentrations. It would be

impossible for the project to result in an increase in the instream concentration by

reducing load but adding volume. In equation 2, this would effectively increase

the numerator while reducing the denominator, which must cause the instream

concentration to decrease.

The comparison of the post-developed with LID BMP PDFs to the instream

concentrations for the Landmark Village Project (Table 7-3, Table 7-5, Table 7-9, Table
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7-14, and Table 7-16) shows that all pollutant concentrations, except dissolved zinc, are

predicted to be below the average wet-weather instream concentration (Condition 1). On

this basis, the Project would be expected to result in a reduction in the instream

concentrations of these constituents.

Based on predicted changes in loads and volumes as a result of the Project with LID

(Table 7-14), the average annual load of dissolved zinc is predicted to decrease with

development, while runoff volumes are predicted to increase (Condition 2). On this basis,

the Project would be expected to result in a reduction in the instream concentrations of

dissolved zinc.

7.2 Post Development Stormwater Impact Assessment for Pollutants and Basin

Plan Criteria Addressed Without Modeling

7.2.1 Turbidity

Turbidity is a measure of suspended matter that interferes with the passage of light

through the water or in which visual depth is restricted (Sawyer et al., 1994). Turbidity

may be caused by a wide variety of suspended materials, which range in size from

colloidal to coarse dispersions, depending upon the degree of turbulence. In lakes or other

waters existing under relatively quiescent conditions, most of the turbidity will be due to

colloidal and extremely fine dispersions. In rivers under flood conditions, most of the

turbidity will be due to relatively coarse dispersions. Erosion of clay and silt soils may

contribute to in-stream turbidity (see discussion of hydromodification impacts in Section

7.9 below). Organic materials reaching rivers serve as food for bacteria, and the resulting

bacterial growth and other microorganisms that feed upon the bacteria produce additional

turbidity. Nutrients in runoff may stimulate the growth of algae, which also contributes to

turbidity.

Discharges of turbid runoff are primarily of concern during the construction phase of

development. Construction-related impacts are addressed in Section 7.4 below. The

Construction Stormwater Pollution Prevention Plan must contain sediment and erosion

control BMPs pursuant to the Construction General Permit, and those BMPs must

effectively control erosion and discharge of sediment, along with other pollutants, per the

Best Available Technology Economically Achievable and Best Conventional Pollutant

Control Technology (BAT/BCT) standards6. Additionally, fertilizer control, non-visible

6 BAT/BCT are Clean Water Act technology-based standards that are applicable to construction site

stormwater discharges. Federal law specifies factors relating to the assessment of BAT including: age of

the equipment and facilities involved; the process employed; the engineering aspects of the application of

various types of control techniques; process changes; the cost of achieving effluent reduction; non-water

quality environmental impacts (including energy requirements); and other factors as the Administrator

deems appropriate. Clean Water Act §304(b)(2)(B). Factors relating to the assessment of BCT include:

reasonableness of the relationship between the costs of attaining a reduction in effluent and the effluent
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pollutant monitoring, and trash control BMPs in the SWPPP will combine to help control

turbidity during the construction phase.

In the post-development condition, placement of impervious surfaces will serve to

stabilize soils and to reduce the amount of erosion that may occur from the Project area

during storm events, and will therefore decrease turbidity in the runoff (see also

hydromodification impacts discussed in section 7.9 below). Project PDFs, including

source controls (such as common area landscape management and common area litter

control) and treatment control BMPs in compliance with the SUSMP requirements, will

prevent or reduce the release of organic materials and nutrients (which might contribute

to algal blooms) to receiving waters. As shown in Section 7.1 above, post-development

nutrients in runoff are not expected to cause significant water quality impacts. Based on

implementation of the Project PDFs and the construction-related controls outlined in

Section 7.4, runoff discharges from the Project will not cause increases in turbidity which

would result in adverse affects to beneficial uses in the receiving waters. Based on these

considerations, the water quality impacts of the Project on turbidity are considered less

than significant.

7.2.2 Pathogens

Pathogens are viruses, bacteria, and protozoa that can cause gastrointestinal and other

illnesses in humans through body contact exposure. Identifying pathogens in water is

difficult as the number of pathogens is fairly small, requiring sampling and filtering large

volumes of water to obtain a reliable result. Traditionally, regulators have used fecal

indicator bacteria (FIB), such as total and fecal coliform, enterococci, and E. coli, as

indirect measures of the presence of pathogens, and by association, human illness risk.

Early epidemiological studies (i.e., studies that investigate human illness occurrence

versus environmental factors such as water quality) that linked swimming-associated

gastrointestinal symptoms to E. coli or enterococci in swimming waters for sewage-

dominated receiving waters led to the development of the current recreational water

quality criteria (USEPA, 1986). In contrast to receiving waters subject to sanitary

discharges, only a few epidemiological studies have evaluated the health effects of

exposure to water bodies subject to discharges from storm drains and these studies

focused on the effects of dry weather urban flows on recreational exposure (e.g., Haile et

al, 1999 and Colford et al, 2005).

reduction benefits derived; comparison of the cost and level of reduction of such pollutants from the

discharge from publicly owned treatment works to the cost and level of reduction of such pollutants from a

class or category of industrial sources; the age of the equipment and facilities involved; the process

employed; the engineering aspects of the application of various types of control techniques; process

changes; non-water quality environmental impact (including energy requirements); and other factors as the

Administrator deems appropriate. Clean Water Act §304(b)(4)(B). The Administrator of USEPA has not

issued regulations specifying BAT or BCT for construction site discharges.
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Santa Clara River Bacteria TMDL

The LARWQCB approved a Basin Plan amendment on July 8, 2010, to incorporate a

TMDL for Indicator Bacteria for the Santa Clara River Estuary and Reaches 3, 5, 6 and 7

of the Santa Clara River (Resolution #R10-006). The TMDL provides allowable

exceedance day-based WLAs for MS4 dischargers for E. coli in Reaches 3, 5, 6 and 7,

and for Fecal coliform, Enterococcus, and Total Coliform in the Santa Clara River

Estuary. These WLAs are anticipated to be incorporated into the Los Angeles County

MS4 Permit once the interim and final WLAs become effective, at which point they will

become an enforceable permit provision.

The TMDL WLAs applicable to Reach 5 of the Santa Clara River are listed in Table 3-3.

The Indicator Bacteria TMDL MS4 WLAs are applied in the form of allowable

exceedance days. The TMDL implementation schedule deadlines applicable to Reach 5

are summarized in Table 7-16.

The Regional Board indicated in the TMDL implementation schedule that the Regional

Board will reconsider the TMDL if, prior to four years after the effective date of the

TMDL, one of the following occurs:

1) Monitoring or any voluntary local reference system studies justify a revision, or

2) USEPA publishes revised recommended bacteria criteria (expected in December

2012), or

3) The Regional Board adopts a separate Basin Plan amendment, suspending

recreational uses in the Santa Clara River during high flows.

Table 7-17: Indicator Bacteria TMDL Implementation Schedule and Tasks
Deadline Task

1 year after effective date of TMDL

Jurisdictions and agencies responsible for the MS4 WLAs

must submit an in-stream bacteria water quality monitoring

plan for the SCR watershed. The monitoring plan must be

approved by the Executive Officer.

6 months after monitoring plan approval

by Executive Officer
Monitoring of SCR Watershed must begin.

3 years after effective date of TMDL

Jurisdictions and agencies must submit a draft

Implementation Plan outlining how to achieve compliance

with the WLAs.

4 years after effective date of TMDL Interim MS4 WLAs apply.

6 months after receipt of Regional Board

comments on draft Implementation Plan

Jurisdictions and agencies must submit a final

Implementation Plan and begin additional outfall monitoring.
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Deadline Task

11 years after effective date of TMDL

SCR Reaches 3, 5, 6 and 7 must achieve compliance with

final WLAs for geometric mean objectives and allowable

exceedance days for single sample objectives for dry weather.

17 years after effective date of TMDL

SCR Reaches 3, 5, 6 and 7 must achieve compliance with

final WLAs for geometric mean objectives and allowable

exceedance days for single sample objectives for wet

weather.

Factors That Affect FIB Concentrations

There are various confounding factors that affect the reliability of FIB as pathogen

indicators. One primary factor is that there are numerous natural or non-anthropogenic

(or “zoonotic”) sources of FIB in developed watersheds and their receiving water bodies,

including birds and other wildlife, soils, and plant matter. Anthropogenic sources may

include domesticated animals and pets, poorly functioning septic systems, sewer system

overflows or spills, cross-connections between sewer and storm drains, and the utilization

of outdoor areas or storm drains for human waste disposal by people without access to

indoor sanitary facilities. All of these sources can contribute to the concentrations of FIB,

but not all the sources may pose a comparable human health risk (USEPA, 2009).

A second confounding factor is that FIB can multiply in the field if the substrate,

temperature, moisture, and nutrient conditions are suitable (MEC, 2004). This is one

potential reason that FIB concentrations do not always correlate with pathogens. For

example, in a field study conducted by Schroeder et al. (2002), pathogens (in the form of

viruses, bacteria, or protozoa) were found to occur in 12 of 97 soil samples, but the

samples that contained pathogens did not correlate with the samples containing

concentrations of FIB. Numerous other researchers have reported that bacteria presence

and even regrowth was observed in various substrates such as beach sands, wrack line

(accumulation of kelp in the inter-tidal area of beaches), inter/sub-tidal sediments, and

material deposited in storm drains (MEC, 2004). FIB monitoring in the Santa Ana River

indicate that the ubiquity of sources and potential regrowth far exceed the human sources

of fecal bacteria generated by the entire population in the watershed (Surbeck et al,

2008). Regrowth of bacteria downstream of a package treatment plant utilizing ultraviolet

(UV) radiation to disinfect dry weather flows in Aliso Creek was considered a prime

factor in the rapid rebound of FIB concentrations downstream of the plant (Andersen,

2005). Recent research also implicates storm drain biofilms as another urban source of

FIB to receiving waters (Roberts and Kolb, 2009; Skinner et al, 2010)

A third confounding factor is that the persistence of FIB may differ from those of various

pathogenic viruses, bacteria, and protozoa. Viruses, for instance, are small, low in

number, and difficult to inactivate, while protozoa may form protective cysts that are

resistant to destruction and render them dormant but capable of reactivating in the future.
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Therefore, while some indicator bacteria may die off in the water column due to

ultraviolet disinfection or other unfavorable environmental conditions (including

predation and antagonism), pathogens occasionally may persist longer (Haile et. al.,

1999). So while the previously two described factors may result in indicator bacteria

resulting in false positive indications of public health risk, there may also be instances

when indicator bacteria result in false negative indications.

Current Research Efforts to Improve Recreational Water Quality Criteria

Given the concern about the adequacy of the current recreational water quality criteria,

the USEPA is undergoing a comprehensive evaluation and revision of their current FIB-

based recreational water quality criteria, with completion scheduled for December 2012.

To help initiate this effort, USEPA gathered 43 experts to identify research priorities

needed to refine the existing criteria and transition to new methods (USEPA, 2007b). The

experts identified seven topics for research, including “scientifically defensible for

applications in a wide variety of geographical locations and water types” and “protective

of individuals exposed to recreational waters impacted by all sorts of pathogen sources

including animal feces, stormwater, and sewage” (Boehm et al, 2009). In a similar effort

focused on inland waters, the Water Environment Research Federation (WERF)

convened an expert panel to recommend a research program that would also support

USEPA’s intended revision of the water quality criteria (WERF, 2009). These various

research efforts are ongoing and the USEPA will consider all submitted data as part of

their recreational water quality criteria revision process.

Epidemiological Studies

Until recently, few epidemiological studies have tested the health effects of exposure to

the receiving waters of direct and recent stormwater runoff, and these studies have found

it difficult to link illness with stormwater sources. For instance, the Mission Bay

epidemiological study (Colford et al., 2005) found that “only skin rash and diarrhea were

consistently elevated in swimmers versus non swimmers, the risk of illness was

uncorrelated with levels of traditional water quality indicators, and State water quality

thresholds were not predictive of swimming-related illnesses.” Various other researchers,

as part of USEPA’s pathogen research program, are now conducting epidemiological

studies nationwide at fresh and salt water beaches that receive wastewater and/or

stormwater discharges. In southern California, the Southern California Coastal Water

Research Project (SCCWRP) has been conducting a multi-year study of public health

risks at marine beaches, with a final report that is scheduled for late 2011. Until these

various studies are completed, however, there is no reliable documentation of the health

effects caused by exposure to stormwater based on epidemiological studies.
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Effects of Land Use and Runoff on FIB Concentrations

Dry weather, non-storm stream flows from undeveloped watersheds tend to have lower

concentrations of FIB than dry weather urban flows, although water quality standard

exceedances still occur. For instance, a recent study by SCCWRP which monitored 15

unimpaired natural southern California streams weekly during dry weather for a year

showed that about 18% of the samples exceeded daily and monthly bacterial indicator

thresholds, although concentrations from these unimpaired streams were one to two

orders of magnitude lower than levels found in developed watersheds (Tiefenthaler, et

al., 2009). The study reported an average of the geometric means for E. coli in dry

weather flows in each stream of 41 MPN/100 mL. In comparison, the Santa Clara River

Bacteria TMDL numeric target is 235 MPN/100 mL for any single sample and 126

MPN/100 mL for the geometric mean E. coli density. The Santa Clara River bacteria

TMDL WLAs are based on this and other SCCWRP reference stream and reference

beach datasets, in acknowledgement of natural sources.

During wet weather, stormwater runoff can mobilize indicator bacteria from a number of

watershed and instream sources, and, therefore, indicator bacteria concentrations tend to

increase. For example, median stormwater runoff monitoring results for the open space

land use category, as summarized by Stein et. al. (2007), include E. Coli concentrations

of about 5,400 MPN/100 mL from the 2001-2005 Los Angeles River Watershed Wet

Weather Study, and 7,200 MPN/100 mL from the National Stormwater Quality Database

(Pitt et al., 2003). Similarly, median open space land use stormwater runoff monitoring

results include E. coli concentrations of 5,400 MPN/100 mL from the Stein et al. (2007)

study based on two flow-weighted average results, and 500 MPN/100 mL for fecal

coliform from a 1994-2000 Los Angeles County (2000) study based on 21 grab samples.

The Santa Clara River Bacteria TMDL has incorporated allowable exceedance days to

account for the fact that recreational criteria, strictly applied, are frequently exceeded

even at natural, undeveloped streams and beaches. The interim and final allowable

exceedance days for Reach 5 of the Santa Clara River for wet and dry weather are listed

in Table 3-3.

Land use type and condition also affect runoff concentrations, and most studies show

higher FIB concentrations in urban runoff than in open space runoff. Runoff from

residential land uses from the Los Angeles River Watershed Wet Weather Study had a

median E. coli concentration of about 6,300 MPN/100 mL and about 8,300 from the

National Stormwater Quality Database (Table 5-2, Stein et. al, 2007). The median value

of four flow-weighted average results from the Stein et. al. (2007) study was about 6,100

MPN/100mL for E. coli for the low density residential land use site. These data represent

urban areas that in general do not have source and treatment controls, and therefore are

not indicative of runoff from the proposed Project.
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Runoff from agricultural watersheds involving horticulture and row cropping is known to

similarly contain relatively high concentrations of FIB. Data from a stormwater drain

serving an agricultural watershed with predominantly row crops in Ventura County

showed median fecal coliform levels (approximately 7,000 MPN/100 mL) similar to that

found for general urban runoff (Ventura County, 2005). Agricultural land and open space

areas likely share some of the same wildlife sources, but livestock may be present as

well. These data indicate that wildlife, livestock, plants and/or soils can be a very

important source of pathogens and/or FIB.

Project Design Features that Address Pathogen Indicators

The primary sources of pathogen indicators from the Project development would likely

be sediment, pet wastes, wildlife, and regrowth in the storm drain itself. Other sources of

pathogens and pathogen indicators, such as cross connections between sanitary and storm

sewers, are unlikely given modern sanitary sewer installation methods and inspection and

maintenance practices.

The levels of bacteria in runoff from the Project would be reduced by source controls,

LID BMPs, and treatment controls. The most effective means of controlling specific

bacteria sources, such as pet and other animal wastes, is through source control,

specifically education of pet owners, education regarding feeding (and therefore

attracting) of waterfowl near waterbodies, and providing products and disposal containers

that encourage and facilitate cleaning up after pets. These BMPs are specified as project

source controls in Table 5-1.

Although there are limited data on the effectiveness of different types of stormwater

treatment to manage pathogen indicators, treatment processes that help reduce pathogen

indicators include sunlight (ultraviolet light) degradation, sedimentation, and filtration.

Bioretention, a stormwater treatment BMP which provides filtration through amended

soils, is an example of an effective BMP for addressing FIB. The City of Austin, Texas

conducted a number of studies on the effectiveness of sedimentation/filtration treatment

systems for treating stormwater runoff (City of Austin, 1990; CWP, 1996). Most of the

structures were designed to treat one-half inch of runoff. Data from four sand filters

indicated a range of removals from 37 percent to 83 percent for fecal coliform, and 25

percent to 81 percent for fecal streptococci. Research on the use of filtration to remove

bacteria also has been conducted in Florida by the Southwest Florida Water Management

District (Kurz, 1999). Significant reductions in total and fecal coliform bacteria and the

other indicators were observed between inflow and outflow samples for sand filtration.

Percent reductions were measured using flow-weighted sampling techniques. Total

coliform bacteria removals were less than 70 percent, and fecal coliform bacteria

reduction varied from 65 percent to 100 percent.
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Similarly, where soil conditions are conducive to infiltration, LID practices and

stormwater treatment facilities that allow for infiltration can reduce runoff volume and

treat FIB by infiltration, which in turn reduces FIB loads. In a literature summary,

USEPA reported typical pathogen removal for infiltration facilities as 65 to 100 percent

(USEPA, 1993). These types of BMPs are specified for incorporation into the Project

where feasible to meet the LID design standards specified in Section 5 of this report,

which are based on achieving equivalent pollutant control and hydrologic control as

specified the LID Ordinance and Manual and in the MS4 Permit/ SUSMP Manual

requirements for treatment of volume or flow of stormwater.

In summary, stormwater discharges from the Project could potentially exceed the Basin

Plan standard for FIB and therefore impacts from FIB may be significant prior to

mitigation. However, the FIB concentrations in runoff from the Project would be reduced

through the implementation of source and treatment control PDFs. The Project will

incorporate a number of source controls specific to managing FIB, including education of

pet owners, education regarding feeding (and therefore attracting) of waterfowl near

waterbodies, and providing products and disposal containers that encourage and facilitate

cleaning up after pets. The Project will not include septic systems and the sewer system

will be designed to current standards which minimizes the potential for leaks. The Project

development, consistent with the MS4 permit requirements, includes a comprehensive set

of source, site design, LID, and treatment control PDFs, including infiltration facilities

and bioretention, selected to manage pollutants of concern, including pathogen indicators.

Furthermore, the Project will comply with all future MS4 Permit provisions incorporating

the TMDL wasteload allocations and implementation plan. With these PDFs, the Project

would not result in substantial changes in pathogen or FIB concentrations in receiving

waters causing a violation of the water quality standards or waste discharge requirements

or otherwise substantially degrade water quality in the receiving waters. Water quality

impacts related to pathogens would be reduced to less-than-significant.

7.2.3 Hydrocarbons

Various forms of hydrocarbons (oil and grease) are common constituents associated with

urban runoff; however, these constituents are difficult to measure and are typically

measured with grab samples, making it difficult to develop reliable EMCs for modeling.

Based on this consideration, hydrocarbons were not modeled but are addressed

qualitatively.

Hydrocarbons are a broad class of compounds, most of which are non-toxic.

Hydrocarbons are hydrophobic (low solubility in water), have the potential to volatilize,

and most forms are biodegradable. A subset of hydrocarbons, Polynuclear Aromatic

Hydrocarbons (PAHs) can be toxic depending on the concentration levels, exposure

history, and sensitivity of the receptor organisms. Of particular concern are those PAH

compounds associated with transportation-related sources.
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Although the concentration of hydrocarbons in runoff is expected to increase slightly

under post-development conditions due to the increase in roadways, driveways, parking

areas, and vehicle use, the PDFs are expected to prevent appreciable increases in

hydrocarbon concentrations from leaving the Project site. Source control PDFs that

address petroleum hydrocarbons include educational materials on used oil programs,

carpooling, and public transportation alternatives to driving; BMP maintenance; and

street sweeping private streets. Although vehicle emissions and leaks are the primary

source of hydrocarbons in urban areas, it is anticipated that vehicles in the proposed

development will in general be well maintained and newer models which will help to

limit emissions and leaks. Lastly, the parking lot LID BMP PDFs will adsorb the low

levels of emulsified oils in stormwater runoff, preventing discharge of hydrocarbons and

visible film in the discharge or the coating of objects in the receiving water.

The majority of PAHs in stormwater adsorb to the organic carbon fraction of particulates

in the runoff, including soot carbon generated from vehicle exhaust (Ribes et al., 2003).

For example, a stormwater runoff study by Marslek et al. (1997) found that the dissolved-

phase PAHs represented less than 11 percent of the total concentration of PAHs.

Consequently, the LID BMP and treatment control PDFs, which are designed to treat

pollutants through settling, filtration, and infiltration, will be effective at treating PAHs.

Los Angeles County conducted PAH analyses on 27 stormwater samples from a variety

of land uses in the period 1994-2000 (LACDPW, 2000). For those land uses where

sufficient samples were taken and were above detection levels to estimate statistics, the

mean concentrations of individual PAH compounds ranged from 0.04 to 0.83 µg/L. The

reported means were less than acute toxicity criteria available from the literature (Suter

and Tsao, 1996). Moreover, the Los Angeles County data do not account for any

treatment, whereas the treatment in the PDFs should result in a reduction in hydrocarbon

concentrations inclusive of PAHs. This makes it very unlikely that impacts will occur to

the receiving water due to hydrocarbon loads or concentrations. On this basis, the effect

of the Project on petroleum hydrocarbon levels in the receiving waters post-development

is considered less than significant.

During the construction phase of the Project, hydrocarbons in site runoff could result

from construction equipment/vehicle fueling or spills. Construction related impacts are

addressed in Section 7.4 below. However, pursuant to the Construction General Permit,

the Construction Stormwater Pollution Prevention Plan must include BMPs that address

proper handling of petroleum products on the construction site, such as proper petroleum

product storage and spill response practices, and those BMPs must effectively prevent the

release of hydrocarbons to runoff per the Best Available Technology Economically

Achievable and Best Conventional Pollutant Control Technology standards. PAH that are

adsorbed to sediment during the construction phase would be effectively controlled via
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the erosion and sediment control BMPs. For these reasons, construction-related water

quality impacts related to hydrocarbons are considered less than significant.

7.2.4 Pesticides

Pesticides can be of concern where past farming practices involved the application of

persistent organochlorine pesticides. Legacy pesticides Chlordane, Dieldrin, DDT, and

Toxaphene are of particular concern, as TMDLs have been established for these

pesticides in the Santa Clara River estuary, approximately 40 miles downstream of the

Project and this reach of the river. Historical pesticides should no longer be discharged in

the watershed except in association with erosion of sediments to which these pollutants

may have adhered in the past. Site development involves the importation of

approximately 6,000,000 cubic yards of soil from non-agricultural areas, as well as

required remedial grading which will stabilize soils and prevent their transport from the

Project site, actually reducing the potential for discharge of sediments to which historical

pesticides may have adsorbed in pre-development conditions.

In the post-developed condition, pesticides will be applied to common landscaped areas

and residential lawns and gardens. Pesticides that have been commonly found in urban

streams include the organophosphate pesticides chlorpyrifos and diazinon (Katznelson

and Mumley, 1997). However, only 0 to 13% of the samples in the Los Angeles County

database had detectable levels of diazinon (depending on the land use) while levels of

chlorpyrifos were below detection limits for all land uses in all samples taken between

1994 and 2000 (LACDPW, 2000). Other pesticides presented in the database were

seldom measured above detection limits. Furthermore, these data represent flows from

areas without treatment controls, unlike the proposed Project, which does incorporate

LID BMP and treatment control PDFs.

Diazinon and chlorpyrifos are two pesticides of concern due to their potential toxicity in

receiving waters. The USEPA has banned all indoor uses of diazinon in 2002 and stopped

all sales for all outdoor non-agricultural use in 2003 (USEPA, June, 2002)7. With no

7 Changes to the use of chlorpyrifos include reductions in the residue tolerances for agricultural use, phases

out nearly all indoor and outdoor residential uses, and also stops non-residential uses where children may

be exposed. In Orange County, residential use accounts for around 90% of total chlorpyrifos (USEPA, June

2002). Retail sales of chlorpyrifos were stopped by December 31, 2001, and structural (e.g. construction)

uses will be phased out by December 31, 2005. Some continued uses will be allowed, for example public

health use for fire ant eradication and mosquito control will be permitted by professionals.

Permissible uses of diazinon will also be restricted. All indoor uses are prohibited (as of 12/2002) and

retailers were required to end sales for indoor use on December, 2002. All outdoor non-agricultural uses

were phased out by December 31, 2004. Therefore it is likely that the USEPA agreement will eliminate

most of the use of diazinon within the NRSP area. The use of diazinon for many agricultural crops has been

eliminated (USEPA 2001), while some use of this chemical will continue to be permitted for some

agricultural activities.
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agricultural uses planned for the proposed Project, diazinon would not be used at the

proposed Project site. The USEPA has also phased out most indoor and outdoor

residential uses of chlorpyrifos and has stopped all non-residential uses where children

may be exposed. Use of chlorpyrifos in the proposed Project area is not expected, with

the possible exception of emergency fire ant eradications until such time as reasonable

alternative products are available and only with appropriate application practices in

accordance with the golf course and landscape pesticide management program.

Diazinon had long been one of the most commonly used pesticides on the market

(SFBRWQCB, 2005) before its use was phased-out. Although the U.S. Environmental

Protection Agency’s actions eliminated most urban diazinon uses by the end of 2004,

phasing out diazinon likely has increased post-2004 reliance on alternative pesticides and

encouraged new pesticides to enter the marketplace.

The San Francisco Regional Water Quality Control Board commissioned a study,

Insecticide Market Trends and Potential Water Quality Implications, to evaluate pesticide

use trends as they relate to water quality. In 2003, on the basis of current and projected

pesticide use and possible water quality risks, the report considered the pesticide

alternatives of potential concern for water quality to be pyrethrums; parathyroid’s

(bifenthrin, cyfluthrin, cypermethrin, deltamethrin, esfenvalerate, and permethrin);

carbaryl; malathion; and imidacloprid (SFBRWQCB, 2003). A more recent study also

identified lambda cyhalothrin (a pyrethroid) and fipronil among pesticides of interest

(SFEP, 2005).

The water quality risks posed by a pesticide relate to the quantity of the pesticide used, its

runoff characteristics, and its relative toxicity in water and sediment. As urban diazinon

applications are phased out, the use of some alternatives may inadvertently pose new

water quality risks. Given what is known about alternative pesticide use trends,

pyrethroids may be the alternatives that pose the greatest concerns for water quality

(SFBRWQCB, 2005). Although pyrethroids tend to be toxic to Ceriodaphnia dubia test

organisms at concentrations in water comparable to diazinon, pyrethroids do not dissolve

well in water but instead adhere well to surfaces, including particles in the environment

(SFBRWQCB, 2005). At equilibrium, pyrethroid concentrations in sediment are reported

to be about 3,000 times greater than dissolved concentrations in water (SFBRWQCB,

2005). Thus, BMPs targeting reductions and removal of sediment loads will be effective

to reduce and remove pyrethroids as well.

Source control measures such as education programs for owners, occupants, and

employees in the proper application, storage, and disposal of pesticides are the most

promising strategies for controlling the pesticides that will be used post-development.
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Structural treatment controls are less practical because of the variety of pesticides and

wide range of chemical properties that affect their ability to treat these compounds.

However, most pesticides, including historical pesticides that may be present at the site,

are relatively insoluble in water and therefore tend to adsorb to the surfaces of sediment,

which will be stabilized with development, or if eroded, will be settled or filtered out of

the water column in the LID BMP and treatment control PDFs.

For common area landscaping in commercial areas, multi-family residential areas, and

parks, an Integrated Pest Management (IPM) Program will be incorporated. The goal of

an IPM is to keep pest levels at or below threshold levels, reducing risk and damage from

pest presence, while eliminating the risk from the pest control methods used. IPM

programs achieve these goals through the use of low risk management options by

emphasizing use of natural biological methods and the appropriate use of selective

pesticides. IPM programs also incorporate environmental consideration by implementing

procedures that minimize intrusion and alteration of biodiversity in ecosystems.

While pesticides are subject to degradation, they vary in how long they maintain their

ability to eradicate pests. Some break down almost immediately into nontoxic

byproducts, while others can remain active for longer periods of time. While pesticides

that degrade rapidly are less likely to adversely affect non-targeted organisms, in some

instances it may be more advantageous to apply longer-lasting pesticides if it results in

fewer applications or smaller amounts of pesticide use. As part of the Integrated Pest

Management program, careful consideration will be made as to the appropriate type of

pesticides for use on the Project site. While pesticide use is likely to occur due to

maintenance of landscaped areas, particularly in the residential portions of the

development, careful selection, storage and application of these chemicals for use in

common areas per the IPM Program will help prevent adverse water quality impacts from

occurring. Additionally, as discussed above, removal of sediments in the LID and

treatment control PDFs will also remove sediment-adsorbed pesticides.

Based on the incorporation of site design, source control, LID, and treatment control

BMPs pursuant to SUSMP requirements and the use of an Integrated Pest Management

Program, potential post-development impacts associated with pesticides are expected to

be less than significant.

Transport of legacy pesticides adsorbed to existing site sediments may be a concern

during the construction phase of development. Construction-related impacts are

addressed in Section 7.4 below. The Construction Stormwater Pollution Prevention Plan

must contain sediment and erosion control BMPs pursuant to the Construction General

Permit, and those BMPs must effectively control erosion and the discharge of sediment

along with other pollutants per the BAT/BCT standards. Based on these sediment
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controls, construction-related impacts associated with pesticides are expected to be less

than significant.

7.2.5 Trash and Debris

Urban development tends to generate significant amounts of trash and debris. Trash

refers to any human-derived materials including paper, plastics, metals, glass and cloth.

Debris is defined as any organic material transported by stormwater, including leaves,

twigs, and grass clippings (DLWC, 1996). Debris can be associated with the natural

condition. Trash and debris can be characterized as material retained on a 5-mm mesh

screen. It contributes to the degradation of receiving waters by imposing an oxygen

demand, attracting pests, disturbing physical habitats, clogging storm drains and

conveyance culverts and mobilizing nutrients, pathogens, metals, and other pollutants

that may be attached to the surface. Sources of trash in developed areas can be both

accidental and intentional. During wet weather events, gross debris deposited on paved

surfaces can be transported to storm drains, where it eventually can be discharged to

receiving waters. Trash and debris can also be mobilized by wind and transported directly

into waterways, imposing an oxygen demand on the water body as organic matter

decomposes.

Urbanization could significantly increase trash and debris loads if left unchecked.

However, the PDFs, including source control, LID BMP, and treatment control PDFs,

will minimize the adverse impacts of trash and debris. Source controls such as street

sweeping, public education, fines for littering, and storm drain stenciling can be effective

in reducing the amount of trash and debris that is available for mobilization during wet

and dry weather events. Common area litter control will include a litter patrol, covered

trash receptacles, emptying of trash receptacles in a timely fashion, and noting trash

violations by tenants/homeowners or businesses and reporting the violations to the

owner/HOA for investigation. Catch basin inserts will be provided for high use parking

lots. The PDFs will remove or prevent the release of floating materials, including solids,

liquids, foam, or scum, from runoff discharges and will prevent impacts on dissolved

oxygen in the receiving water due to decomposing debris. Based on these considerations,

post-development trash and debris is not expected to significantly impact the receiving

waters of the Project.

During the construction phase, there is potential for an increase in trash and debris loads

due to lack of proper contractor good housekeeping practices at the construction site. Per

the Construction General Permit, the SWPPP for the site will include BMPs for trash

control (catch basin inserts, good housekeeping practices, etc.). Compliance with the

Permit Requirements and inclusion of these BMPs, meeting BAT/BCT, included in the

SWPPP will mitigate impacts from trash and debris to a level less than significant. See

Section 7.4 below for a full discussion of Construction Related Impacts.
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7.2.6 Methylene Blue Activated Substances (MBAS)

MBAS, which is related to the presence of detergents in runoff, may be incidentally

associated with urban development due to commercial and/or residential vehicle washing

or other outdoor washing activities. Surfactants disturb the surface tension which affects

insects and can affect gills in aquatic life.

The presence of soap in Project runoff will be controlled through the source control

PDFs, including a public education program on residential and charity car washing, and

the provision of a car wash pad connected to sanitary sewer in the multi-family

residential areas. Other sources of MBAS, such as cross connections between sanitary

and storm sewers, are unlikely given modern sanitary sewer installation methods and

inspection and maintenance practices. Therefore, MBAS are not expected to significantly

impact the receiving waters of the Project.

7.2.7 Cyanide

The information on cyanide levels in urban stormwater is relatively sparse. The incidence

of detection of cyanide in urban stormwater is relatively low, except in some special

cases. In the Nationwide Urban Runoff Project (NURP), cyanide was detected in runoff

from four cities out of a total of 15 cities that participated in the monitoring program

(USEPA 1983). Overall, cyanide was detected in 23 percent of the urban runoff samples

collected (16 out of a total of 71 samples), at concentrations ranging from 2 to 33 µg/L

(Cole et al. 1984). Of the 71 samples, only 3 percent (i.e., 2) exceeded the freshwater

acute guideline of 22 µg/L (USEPA 1983). The predominant sources of cyanides found

in urban runoff samples were reported to be products of gasoline combustion and anti-

caking ingredients in road salts (Cole et al. 1984).

A review of highway runoff (Colman 2001) suggested that deicing salts are the main

source of cyanide in highway runoff. It has been estimated that approximately two

million pounds of sodium ferrocyanide, which is used as an anticaking agent in road salts

during the winter in the northeastern United States, are washed off from roads into

streams and storm sewers (USEPA 1981; Gaffney et al. 1987). Information on the quality

of snow packs and snow melt support the premise that deicing salts are the major source

of cyanide in stormwater. For example, concentrations of cyanide in snow packs ranged

up to 314 µg/L in Milwaukee and Syracuse (Novotny et al. 1999). An urban stream

receiving snow melt in Milwaukee had an average cyanide concentration of 31 µg/L (<2

– 45 µg/L). Two urban streams in Syracuse had average cyanide concentrations of 8 µg/L

(<2 – 27 µg/L) and 48 µg/L (<2 – 167 µg/L), respectively. Reconsidering the NURP

findings, three of the four cities which detected cyanide are within the snowbelt, and may

have used deicing salts containing anti-caking agents. One (Austin, Texas) presumably

does not.
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In contrast to these relatively high concentrations associated with deicing salts, runoff

from cities which do not use deicing salts or from northern cities outside the snow season

has lower concentrations of cyanides. The City of Fresno NURP study (Brown &

Caldwell, 1984) found undetectable cyanide (< 10 µg/L) in 19 grab samples of

stormwater runoff from four watersheds with different land uses. Highway runoff from

three urban sites in Michigan had average cyanide concentrations ranging from 5.8 – 9.3

µg/L. Samples were collected from June through October, which was outside the season

where deicing salts might be used. Traffic volumes were high and ranged from 40,000 to

120,000 vehicles per day.

It is highly probable that the reported concentrations which exceed the freshwater acute

guideline in urban stormwater are associated with the use of deicing salts containing the

de-caking agent ferrocyanide. In situations where deicing salts are not being used, and

where vehicle exhaust may be the dominant source, concentrations are much less (e.g.,

typically < 10 µg/L), even with high traffic volumes. Anti-caking agents will not be a

source of cyanide in urban stormwater in the Project, and the forgoing discussion

suggests that concentrations in stormwater runoff from the Project may reach

concentrations of magnitude of approximately 10 µg/L, but are highly unlikely to exceed

the acute CTR criteria of 22 µg/L.

The detectable concentrations observed in the Santa Clarita River at the mass emission

station S29 (average of 10 µg/L) may be in part due to untreated urban stormwater runoff

from the City of Santa Clarita. However, other sources are likely to be more significant.

A potential source is cyanide from burnt catchments. For example, cyanide

concentrations in run-off obtained from an area that had been burned in a wildfire that

occurred in Tennessee and North Carolina averaged 49 µg/L (Barber et al. 2003). Higher

cyanide concentrations were reported in runoff from a wild fire that occurred in New

Mexico, with an average value of 80 µg/L.

In addition to the expected relatively low level of cyanide in untreated stormwater,

cyanide in runoff from the Project would be readily removed by biological uptake,

degradation by microorganisms, and by volatilization in the LID BMP and treatment

control PDFs. Therefore cyanide is not expected to significantly impact the receiving

waters of the Project.

7.3 New Development Regulatory Compliance

7.3.1 MS4 Permit Requirements for New Development as Defined in the SUSMP

PDFs include site design, source control, LID, and treatment control BMPs in compliance

with the SUSMP requirements, as described in Section 5.1 and summarized in Table 5-1.

LID BMP and treatment control PDFs will treat runoff from the entire urban portion of
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the Project. Sizing criteria contained in the MS4 Permit and the SUSMP requirements

will be met for all treatment control BMPs.

In summary, the proposed site design, source control, LID, and treatment control PDFs

have been selected based on:

effectiveness for addressing pollutants of concern in Project runoff, resulting in

insignificant water quality impacts;

sizing and outlet design consistent with the MS4 Permit and SUSMP

requirements;

additional design guidance consistent with the County of Los Angeles Department

of Public Works Stormwater Best Management Practice Design and Maintenance

Manual, other literature, and best professional judgment;

hydrologic and water quality modeling to verify performance;

meeting mean annual percent capture criteria contained in the California BMP

New Development Manual; and

providing specific O&M requirements to inspect and maintain the facilities.

On this basis, the proposed PDFs meet the MS4 Permit requirements for new

development.

7.3.2 LID Performance Standard Retention Volume Conformance Analysis

The results of the LID Performance Standard retention volume conformance analysis

demonstrate that the project exceeds the Project LID Performance Standard retention

volume requirements (Table 7-18).

Table 7-18: LID Performance Standard Conformance Calculations
Step 1: Calculate LID Performance Standard 1

Project Area, ac 293

Project Impervious Area, ac 169

Allowable Effective Impervious Area,% of project 5%

Allowable Effective Impervious Area, ac 15

Remaining Impervious Area, ac 155

Runoff from Remaining Impervious Acre for 0.75 inch Storm, ac-ft 9.2
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Step 2: Calculate Retention Volume in Parcel-based BMPs

Land Use Treatment Categories

Area,

acres

Impervious

Area, acres

BMP

Area,

acres

BMP Ret

Depth,

inches

BMP

Retention

Volume,

ac-ft

Category 1 40.0 31.1 1.2 18.3 1.9

Category 2 87.6 67.4 2.7 9.0 2.0

Category 3 0.0 0.0 0.0 1.8 0.0

Single Family HSCs 16.8 8.4 8.4 0.75 0.5

Parcel-based Total, ac-ft 4.4

Step 3: Calculate Retention Volume in Sub-Regional Infiltration/Biofiltration Facilities

Sub-Regional Infiltration/ Biofiltration

Facilities BMP Retention Volume2, ac-ft

Sub-regional Bioinfiltration Facilities 4.9

Sub-regional Biofiltration Facility 0.1

Sub-Regional Facility Total, ac-ft 5.0

Step 4: Compare Total Retention Volume to LID Performance Standard Retention Volume

Total Volume Reduction achieved, ac-ft 9.4

LID Performance Standard Retention Volume, ac-ft 9.2

Surplus Retention Volume Provided, ac-ft 0.2
2 Volume below lowest surface discharge, ac-ft

7.3.3 Los Angeles County LID Manual Requirements

Volume reductions provided by the Project’s LID BMPs exceed the County LID Manual

volume reduction requirements. A simple comparison of the volumetric retention

requirements associated with the Project’s LID Performance Standard and the County

LID Manual’s standard shows that the Project would achieve volume reductions

exceeding those required by the County LID Manual. The project’s LID BMPs are

designed to fully retain the volume of stormwater runoff produced from a 0.75 inch storm

event. The LID Manual requires that the excess volume (defined as the post-developed

runoff volume minus the pre-developed runoff volume for the 0.75 inch storm event) be

retained.

The Project LID Performance Standard allows impervious area up to 5 percent of the

project area to be treated in media filters or equivalent where it is not feasible or

practicable to implement infiltration, bioinfiltration, or biofiltration BMPs. The County

LID Manual requires BMPs to be selected to infiltrate where feasible, but recognizes

feasibility constraints that would limit infiltration. The result is that conformance with the

Project LID Performance standard results in selection of BMPs that meet the BMP

selection criteria of the County LID Manual and results in BMP sizes that are slightly

larger than would be required to meet the sizing criteria of the County LID Manual.
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7.4 Construction-Related Impacts

The potential impacts of construction activities, construction materials, and non-

stormwater runoff on water quality during the construction phase are primarily due to

sediment (TSS and turbidity) and certain non-sediment related pollutants. Construction-

related activities that are primarily responsible for sediment releases are related to

exposing previously stabilized soils to potential mobilization by rainfall/runoff and wind.

Such activities include removal of vegetation from the site, grading of the site, and

trenching for infrastructure improvements. Environmental factors that affect erosion

include topographic, soil, and rainfall characteristics. Non sediment-related pollutants

that are also of concern during construction relate to construction materials and non-

stormwater flows and include construction materials (e.g., paint, stucco, etc); chemicals,

liquid products, and petroleum products used in building construction or the maintenance

of heavy equipment; and concrete-related pollutants.

Construction impacts due to Project development will be minimized through compliance

with the Construction General Permit. This permit requires the discharger to perform a

risk assessment for the proposed development (with differing requirements based upon

the determined level) and to prepare and implement a Storm Water Pollution Prevention

Plan (SWPPP), which must include erosion and sediment control BMPs that will meet or

exceed measures required by the determined risk level of the Construction General

Permit, as well as BMPs that control the other potential construction-related pollutants. A

Construction Site Monitoring Program that identifies monitoring and sampling

requirements during construction is a required component of the SWPPP. Preliminary

analysis indicates that the Project will most likely be categorized as a Risk Level 2.

BMPs required by the Construction General Permit will be incorporated assuming this

level of risk; if final design analysis indicates that the Project will fall under Risk Level 3,

the additional Level 3 permit requirements will be implemented as necessary.

7.4.1 Erosion and Sediment Control BMPs to be Implemented during

Construction

Erosion control BMPs are designed to prevent erosion, whereas sediment controls are

designed to trap or filter sediment once it has been mobilized. A SWPPP will be

developed as required by, and in compliance with, the Construction General Permit and

the City of Santa Clarita Standard Conditions. The General Permit requires the SWPPP to

include BMPs to be selected and implemented based on the determine project risk level

to effectively control erosion and sediment to the BAT/BCT. The following types of

BMPs will be implemented as needed during construction:
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Erosion Control

Physical stabilization through hydraulic mulch, soil binders, straw mulch, bonded

and stabilized fiber matrices, compost blankets, and erosion control blankets (i.e.,

rolled erosion control products).

Limiting the area and duration (<14 days) of exposure of disturbed soils.

Soil roughening of graded areas (through track walking, scarifying, sheepsfoot

rolling, or imprinting) to slow runoff, enhance infiltration, and reduce erosion.

Vegetative stabilization through temporary seeding and mulching to establish

interim vegetation.

Wind erosion (dust) control through the application of water or other dust

palliatives as necessary to prevent and alleviate dust nuisance.

Sediment Control

Perimeter protection to prevent sediment discharges (silt fences, fiber rolls, gravel

bag berms, sand bag barriers, and compost socks).

Storm drain inlet protection.

Sediment capture and drainage control through sediment traps and sediment

basins.

Velocity reduction through check dams, sediment basins, and outlet

protection/velocity dissipation devices.

Reduction in off-site sediment tracking through stabilized construction

entrance/exit, construction road stabilization, and entrance /exit tire wash.

Slope interruption at permit-prescribed intervals (fiber rolls, gravel bag berms,

sand bag berms, compost socks, biofilter bags).

Waste and Materials Management

Management of the following types of materials, products, and wastes: solid,

liquid, sanitary, concrete, hazardous and equipment-related wastes. Management

measures include covered storage and secondary containment for material storage

areas, secondary containment for portable toilets, covered dumpsters, dedicated

and lined concrete washout/waste areas, proper application of chemicals, and

proper disposal of all manners of wastes.

Protection of soil, landscaping and construction material stockpiles through

covers, the application of water or soil binders, and perimeter control measures.
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A spill response and prevention program will be incorporated as part of the

SWPPP and spill response materials will be available and conspicuously located

at all times on-site.

Non-Stormwater Management

BMPs or good housekeeping practices to reduce or limit pollutants at their source

before they are exposed to stormwater, including such measures as: water

conservation practices, vehicle and equipment cleaning and fueling practices, and

street sweeping. All such measures will be recorded and maintained as part of the

project SWPPP.

If construction dewatering or discharges from other specific construction

activities such as water line testing, and sprinkler system testing are required,

comply with the requirements of the Los Angeles RWQCB’s General Waste

Discharge Requirements (WDRs) under Order No. R4-2008-0032 (NPDES No.

CAG994004) governing construction-related dewatering discharges.

Training and Education

Inclusion of General Permit defined “Qualified SWPPP Developers” (QSD) and

“Qualified SWPPP Practitioners” (QSP). QSDs and QSPs shall have required

certifications and shall attend State Board sponsored training.

Training of individuals responsible for SWPPP implementation and permit

compliance, including contractors and subcontractors.

Signage (bilingual, if appropriate) to address SWPPP-related issues (such as site

cleanup policies, BMP protection, washout locations, etc).

Inspections, Maintenance, Monitoring, and Sampling

Performing routine site inspections and inspections before, during (for storm

events > 0.5 inches), and after storm events.

Preparing and implementing Rain Event Action Plans (REAPs) prior to any storm

event with 50% probability of producing 0.5 inches of rainfall, including

performing required preparatory procedures and site inspections.

Implementing maintenance and repairs of BMPs as indicated by routine, storm-

event, and REAP inspections.

Implementation of the Construction Site Monitoring Plan for non-visible

pollutants, if a leak or spill is detected.

Sampling of discharge points for turbidity and pH, at minimum, three times per

qualifying storm event and recording and retention of results.
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7.4.2 Construction BMP Implementation

During Project construction, BMPs will be implemented in compliance with the

Construction General Permit and the general waste discharge requirements in the

Dewatering General WDRs. The Project will reduce or prevent erosion and sediment

transport and transport of other potential pollutants from the project site during the

construction phase through implementation of BMPs meeting BAT/BCT in order to

prevent or minimize environmental impacts and to ensure that discharges during the

project construction phase will not cause or contribute to any exceedance of water quality

standards in the receiving waters. All discharges from qualifying storm events will be

sampled for turbidity and pH and results will be compared to Numeric Action Levels

(250 NTU and 6.5-8.5, respectively) to ensure that BMPs are functioning as intended. If

discharge sample results fall outside of these action levels, a review of causative agents

and the existing site BMPs will be undertaken, and maintenance and repair on existing

BMPs will be performed and/or additional BMPs will be provided to ensure that future

discharges meet these criteria.

The construction-phase BMPs will assure effective control of not only sediment

discharge, but also of pollutants associated with sediments, such as nutrients, heavy

metals, and certain pesticides, including legacy pesticides. In addition, compliance with

BAT/BCT requires that BMPs used to control construction water quality are updated over

time as new water quality control technologies are developed and become available for

use. Therefore, compliance with the BAT/BCT performance standard ensures mitigation

of construction water quality impacts over time.

7.4.3 Compliance with Construction Permit and Construction Impacts

Prior to the issuance of preliminary or precise grading permits, the landowner or

subsequent project applicant will provide the City Engineer with evidence that a Notice

of Intent (NOI) has been filed with the State Water Resources Control Board. Such

evidence will consist of a copy of the NOI stamped by the State Water Resources Control

Board or Regional Water Quality Control Board, or a letter from either agency stating

that the NOI has been filed and a copy of the site’s applicable Waste Discharge

identification (WDID) number.

Construction on the Project site may require dewatering. For example, dewatering may be

needed if water has been standing on site and needs to be removed for construction,

vector control, or other reasons. Further, dewatering may be necessary if groundwater is

encountered during grading, or to allow discharges associated with testing of water lines,

sprinkler systems and other facilities. In general, the Construction General Permit

authorizes construction dewatering activities and other construction-related non-

stormwater discharges as long as they (a) comply with Section III.C of the General

Permit; (b) do not cause or contribute to violation of any water quality standards, (c) do
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not violate any other provisions of the General Permit, (d) do not require a non-

stormwater permit as issued by some RWQCBs, and (e) are not prohibited by a Basin

Plan provision.

An additional Project Design Feature will be implemented to protect receiving waters

from dewatering and construction related non-stormwater discharges. Such discharges

will be implemented in compliance with the Los Angeles RWQCB’s General Waste

Discharge Requirements (WDRs) under Order No. R4-2008-0032 (NPDES No.

CAG994004) governing construction-related dewatering discharges within the Project

development areas. Typical BMPs for construction dewatering include infiltration of

clean groundwater; on-site treatment using suitable treatment technologies; on-site or

transport offsite for sanitary sewer discharge with local sewer district approval; or use of

a sedimentation bag for small volumes of localized dewatering. Compliance with these

WDRs constitutes a PDF, further assuring that the impacts of these discharges are not

significant.

On this basis, the impact of Project construction-related runoff is considered less than

significant.

7.5 Pollutant Bioaccumulation

Certain pollutants have the potential to accumulate in BMP vegetation and soils,

potentially increasing the risk of exposure to wildlife and the food chain. Factors that

could affect the extent of potential bioaccumulation include:

The bioavailability of the pollutant;

Conditions in the soils (e.g., pH, acid-volatile sulfide concentration, organic
content) that affect the form and bioavailability of the pollutant;

The efficiency by which pollutants in the soils enter the plant community, the
storage of these pollutants in plant tissues that are edible, and the utilization of the
plants as a food source by animals;

The type of habitats, organisms attracted to these habitats, and their feeding
habits; and

System design and maintenance.

The primary pollutants of concern with regard to bioaccumulation are mercury and

selenium. However, as indicated by the water quality monitoring conducted by Los

Angeles County at the Santa Clara River mass emission station S29 (LACDPW, 2005),

selenium and mercury are not naturally present at levels of concern in this watershed.
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Since these pollutants would not be introduced by the Project, bioaccumulation of

selenium and mercury is not expected.

The potential for bioaccumulation impacts from the Project's LID and treatment control

facilities, including bioretention, vegetated swales, and sub-regional

infiltration/biofiltration basins, would be minimal. Since the tributary areas to the BMPs

are largely impervious, very little coarse solids and associated pollutants are expected to

be generated. The vegetation in the facilities would trap sediments and pollutants in the

soils, which contain bacteria that metabolize and transform trace metals, thereby reducing

the potential for these pollutants to enter the food chain. The facilities do not provide

open water areas and are not likely to attract waterfowl.

Bioaccumulation of pollutants in the Santa Clara River would not be significant due to

the low predicted concentrations of pollutants such as trace metals, which are predicted to

be below the benchmark CTR criteria in the treated runoff. Also, sediments in the Santa

Clara River are transported downstream in the wet season by storm flows, and therefore

do not accumulate.

On this basis, the potential for bioaccumulation and adverse effects on waterfowl and

other species is considered less than significant.

7.6 Dry Weather Runoff

Pollutants in dry weather flows could also be of concern because dry weather flow

conditions occur throughout a large majority of the year, and because some of the

TMDLs in downstream reaches of the Santa Clara River are applicable for dry weather

conditions (e.g., nutrients and chloride).

Dry weather flows are typically low in sediment because the flows are relatively low and

coarse suspended sediment tends to settle out or is filtered out by vegetation. As a

consequence, pollutants that tend to be associated with suspended solids (e.g.,

phosphorus, some bacteria, some trace metals, and some pesticides) are typically found in

very low concentrations in dry weather flows. The focus of the following discussion is

therefore on constituents that tend to be dissolved, e.g., nitrate and trace metals, or

constituents that are so small as to be effectively transported, e.g., pathogens and oil and

grease.

In order to minimize the potential generation and transport of dissolved constituents,

landscaping in public and common areas will utilize drought tolerant vegetation that

requires little watering and chemical application. Landscape watering in common areas,

commercial areas, multiple family residential areas, and in parks will use efficient

irrigation technology utilizing evapotranspiration sensors to minimize excess watering.
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In addition, educational programs and distribution of materials (source controls) will

emphasize appropriate car washing locations (at commercial car washing facilities or the

car wash pad in the multi-family residential areas) and techniques (minimizing usage of

soap and water), encourage low impact landscaping and appropriate watering techniques,

appropriate swimming pool dechlorination and discharge procedures, and discourage

driveway and sidewalk washing. Illegal dumping will be discouraged by stenciling storm

drain inlets and posting signs that illustrate the connection between the storm drain

system and the receiving waters and natural systems downstream.

The LID BMPs will provide treatment for and infiltrate dry weather flows and small

storm events. Water cleansing is a natural function of vegetation, offering a range of

treatment mechanisms. Sedimentation of particulates is the major removal mechanism.

However the performance is enhanced as plant materials allow pollutants to come in

contact with vegetation and soils containing bacteria that metabolize and transform

pollutants, especially nutrients and trace metals. Plants also take up nutrients in their root

system. Pathogens would be removed through infiltration. Any oil and grease will be

effectively adsorbed by the vegetation and soil within the LID BMPs. Dry weather flows

and small storm flows will infiltrate in the LID BMPs.

The LID and treatment control PDFs will infiltrate or evapotranspire all expected dry

weather runoff (see Section 7.9.2 below). It is expected that no dry weather discharge

will occur to the Santa Clara River from the Project. Based on source control PDFs

reducing the amount of dry weather runoff and treatment control PDFs capturing and

treating the dry weather runoff that does occur, the impact from dry weather flows is

considered less than significant.

7.7 Summary of Surface Water Quality Impacts

7.7.1 Direct Impacts

With the exception of runoff volume and chloride load (but not concentration),

concentrations and loads of modeled constituents are predicted to decrease under

proposed conditions when compared to existing conditions. Furthermore, modeled

pollutant concentrations in runoff from developed areas with PDFs are below all

benchmark water quality objectives and criteria and TMDL wasteload allocations for the

Santa Clara River, are addressed by a comprehensive site design, source control, LID,

and treatment control strategy, and compliance with MS4 Permit, Construction General

Permit, and General De-Watering Permit requirements. In-stream concentrations of all

modeled constituents are not predicted to increase under proposed conditions.

Concentrations of hydrocarbons are expected to increase, while concentrations of

pathogens, pesticides, and trash and debris may or may not increase under proposed

conditions when compared to existing conditions. None of the qualitatively assessed
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constituents are expected to significantly impact receiving waters due to the

implementation of a comprehensive site design, source control, LID, and treatment

control strategy in compliance with the MS4 Permit, Construction General Permit, and

General De-Watering Permit requirements. Therefore potential impacts from the Project

on receiving water quality are not expected to be significant.

7.7.2 Cumulative Impacts

This section defines the geographic area of potential impact for the cumulative impacts

analysis, and evaluates impacts from probable future projects together with the

incremental effects of the proposed Project to determine effects on water quality and

hydromodification within this geographic area. The model results presented below are

used in addition to consideration of the other projects reflected in adopted plans and

projections for areas tributary to Santa Clara River Reach 5 to get a better overall

assessment of cumulative water quality effects on the Santa Clara River.

The geographic area for evaluating cumulative impacts includes the unincorporated area

of Los Angeles County west of The Old Road to the Ventura County line. This

geographic area includes the Newhall Ranch subregion, the Entrada project area, the

Legacy Village project area, and the Valencia Commerce Center, as well as existing

development in the Six Flags Magic Mountain area and the existing Valencia Water

Reclamation Plant.

The proposed Entrada South Project (VTTM 53295) site is located west of Interstate 5

and the Old Road, south of Six Flags Magic Mountain Theme Park, north of the existing

community of Westridge, and east of the boundary of the Newhall Ranch Specific Plan

and the pending Mission Village, Vesting Tentative Tract Map 61105 (Figure 2-1). The

Entrada South project proposes a total of 1,640 units including 408 single-family

residences and 1,232 multi-family residences. The project will also include commercial

areas, totaling 726,000 square feet of development, interchangeable for office or retail

development, an elementary school, private drives, public facilities, a park, two private

recreation centers, and natural and manufactured open space areas throughout.

The proposed Entrada North (VTTM 71377) project site is located northeast of the NRSP

area and immediately west of Interstate 5 (Figure 2-1). A portion of the Entrada North

project is located at the southwest corner of the intersection of Interstate 5 (I-5) and State

Route 126 (SR-126) (at Castaic Junction) and the remaining portion lies north of Magic

Mountain Parkway, west of I-5. The Entrada North project site lies east and north of the

Six Flags Magic Mountain Theme Park. The Entrada North project proposes

development of multi-family residential units and commercial/retail uses on

approximately 454 gross acres.
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The proposed Legacy Village project is located south of the NRSP area, bordering the

Mission Village and Homestead Village projects within the NRSP, and north of the

community of Stevenson Ranch. The 1,763 acre Legacy Village project proposes

construction of residential areas and commercial space. Over 1,050 acres of open space

will be incorporated into the Legacy Village project, including 25 acres of parks,

recreational sites, and trails.

The remaining unbuilt portions of the Valencia Commerce Center in VTTM 18108 are

located approximately one-half mile upstream of the confluence of Castaic Creek and the

Santa Clara River. Approximately 4 million square feet of building floor area will be

developed over the next five to ten years. Additionally, bank stabilization improvements

to Castaic Creek and Hasley Creek would be constructed in conjunction with these

remaining phases of the Commerce Center.

The NRSP LID Performance Standard described in Section 5 above would be

implemented by the Entrada, Legacy Village, and Valencia Commerce Center projects, as

well as the full suite of site design and source control BMPs, to address pollutants of

concern in stormwater runoff and dry weather discharges from the proposed projects.

Urban runoff from the Magic Mountain Theme Park and the Valencia WRP currently

drains to the Santa Clara River and will continue to do so in proposed conditions without

any anticipated change to stormwater management controls.

The combined effect on modeled pollutant loads and concentrations of the NRSP,

Entrada South, Entrada North, Legacy Village, and the Valencia Commerce Center

proposed projects are summarized in Tables 7-19 and 7-20 below, respectively. As shown

in Table 7-19, when considered cumulatively, runoff volumes and loads of ammonia,

dissolved copper, dissolved aluminum, and chloride are predicted to increase from the

NRSP, Entrada, Legacy Village, and Valencia Commerce Center projects, while pollutant

loads are expected to decrease for TSS, total phosphorus, nitrate-N + nitrite-N, total

nitrogen, total lead, dissolved zinc, and total aluminum. Pollutant concentrations from the

combined projects are predicted to decrease for all modeled parameters (Table 7-20).

Increases in pollutant loadings are not anticipated to be significant based on the fact that

predicted pollutant concentrations are well below benchmark water quality standards and

TMDL wasteload allocations and are primarily within the range of observed

concentrations in Santa Clara River Reach 5 (Table 7-21).
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Table 7-19: Predicted Average Annual Combined Runoff Volume and Pollutant

Loads for the NRSP, Legacy Village, Entrada, and Valencia Commerce Center

Projects

Modeled Parameter Units

Development Condition

ChangeExisting Developed w/ PDFs

Volume acre-ft 1,245 3,968 2,723

Total Suspended Solids tons 483 302 -181

Nitrate-N + Nitrite-N tons 5.4 3.3 -2.1

Total Kjeldahl Nitrogen tons 5.2 9.6 4.4

Total Nitrogen tons 10.6 12.9 2.3

Total Phosphorus tons 1.3 1.5 0.2

Total Aluminum lbs 4,030 7,396 3,366

Dissolved Aluminum lbs 732 1,508 776

Dissolved Copper lbs 39 99 60

Total Lead lbs 37 77 40

Dissolved Zinc lbs 477 670 193

Chloride tons 44 93 49

7-20: Predicted Average Annual Combined Pollutant Concentrations for the NRSP,

Legacy Village, Entrada, and Valencia Commerce Center Projects

Modeled Parameter Units
Development Condition

ChangeExisting Developed w/ PDFs

Total Suspended Solids mg/L 285 56 -229

Nitrate-N + Nitrite-N mg/L 3.2 0.6 -2.6

Total Kjeldahl Nitrogen mg/L 3.1 1.8 -1.3

Total Nitrogen mg/L 6.3 2.4 -3.9

Total Phosphorus mg/L 0.8 0.3 -0.5

Total Aluminum ug/L 1,191 685 -506

Dissolved Aluminum ug/L 216 140 -76

Dissolved Copper ug/L 12 9 -3

Total Lead ug/L 11 7 -4

Dissolved Zinc ug/L 141 62 -79

Chloride mg/L 26 17 -9
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Table 7-21: Comparison of Predicted Pollutant Concentrations for the NRSP,

Entrada, Legacy Village, and Commerce Center 26363 Projects with Water Quality

Criteria and Observed Concentrations in Santa Clara River Reach 5

Modeled
Parameter Units

Predicted
Average
Annual

Concentration

TMDL/ Basin
Plan Water

Quality
Objectives

California
Toxics Rule

Criteria1

Wasteload
Allocations for

MS4 Discharges
into the Santa
Clara River

Reach 5

Range of
Observed2

Concentrations
in Santa Clara
River Reach 5

Total
Suspended

Solids
mg/L 56

Water shall not
contain suspended

or settleable
material in

concentrations
that cause

nuisance or
adversely affect
beneficial uses

NA NA 32 – 6,591

Nitrate-N +
Nitrite-N

mg/L 0.6 5 NA 6.83 0.5 – 4.8

Total
Ammonia

mg/L 0.5 2.24 NA 1.755 <0.005 – 1.1

Total
Nitrogen

mg/L 2.4

Waters shall not
contain

biostimulatory
substances in

concentrations
that promote

aquatic growth to
the extent that
such growth

causes nuisance or
adversely affects
beneficial uses

NA NA <0.04 – 466

Total
Phosphorus

mg/L 0.3 NA NA 0.18 – 13.4

Dissolved
Copper

µg/L 9 NA 32 NA 3.3 – 22.6

Total Lead µg/L 7 NA 260 NA 0.6 – 40

Dissolved
Zinc

µg/L 62 NA 250 NA 3 – 37

Total
Aluminum

µg/L 685 NA 750 NA 131 – 19,650

Chloride mg/L 17 100 NA 100 3 - 121
1 Hardness = 250 mg/L, based on minimum observed value at USGS Station 11108500. Lead criteria is for total

recoverable lead. NAWQC aluminum criteria for pH 6.5 – 9.0.
2 Range of concentrations observed in the Santa Clara River during wet weather (Stations S29, NR1, and NR3, see

Section 2.3.1).
3 30-day average.
4 4-day average, ELS present, 90th percentile pH and temperature pairing observed at USGS Monitoring Station 11108500.
5 30-day average in Reach 5 below Valencia.
6 Observed values for TKN (ammonia plus organic nitrogen).

NA – not applicable
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As discussed above, the anticipated quality of effluent expected from the Landmark

Village PDFs will not contribute concentrations of pollutants of concern that would be

expected to cause or contribute to a violation of the water quality standards in the

Project’s receiving waters. Therefore, the Project’s incremental effects on surface water

quality are not expected to be significant.

The Landmark Village Project’s surface runoff water quality, after PDFs, both during

construction and post-development, is predicted to comply with adopted regulatory

requirements that are designed by the LARWQCB to assure that regional development

does not adversely affect water quality, including MS4 Permit and SUSMP requirements;

Construction General Permit and General Dewatering Permit requirements; and

benchmark Basin Plan water quality objectives, CTR criteria, and TMDLs. Any future

urban development occurring in the Santa Clara River watershed must also comply with

these requirements. By extrapolating the results of the direct and cumulative impact

analysis modeling done for this Water Quality Technical Report, it can be predicted that

analysis of other proposed development combined with existing conditions would have

similar water quality results. Therefore, cumulative impacts on surface water quality of

receiving waters from the Project and future urban development in the Santa Clara

Watershed are addressed through compliance with the MS4 Permit and SUSMP

requirements; Construction General Permit and General Dewatering Permit requirements;

and benchmark Basin Plan water quality objectives, CTR criteria, and TMDLs, which are

intended to be protective of beneficial uses of the receiving waters. Based on compliance

with these requirements designed to protect beneficial uses, cumulative water quality

impacts are mitigated to a level that is less than significant.

Impacts of Newhall Ranch Wastewater on Santa Clara River Water Quality and

Hydrology

Wastewater generated by the Specific Plan build-out will be treated in the Newhall Ranch

Water Reclamation Plant (WRP). The water quality and hydrologic impacts associated

with the discharge of tertiary treated recycled water to the Santa Clara River were

previously analyzed at the project-level in the Newhall Ranch Specific Plan Revised

Draft EIR (Impact Sciences, 1999) as well as the Newhall Ranch Specific Plan Revised

Additional Analysis (Impact Sciences, 2003).

The Newhall Ranch WRP treatment facility is further described in the individual NPDES

Permit and Waste Discharge Requirements (WDRs) for the Newhall Ranch WRP (Order

No. R4-2007-0046, effective October 27, 2007). Treatment at the WRP will consist of

screening, activated sludge secondary treatment with membrane bioreactors,

nitrification/denitrification, ultraviolet disinfection, and partial reverse osmosis. The

initial design capacity of the WRP would be 2 million gallons per day (MGD) to

accommodate the initial phases of the Newhall Ranch Specific Plan and would be
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incrementally increased to 6.8 MGD to accommodate the sewage generated by the build-

out of Specific Plan.

Treated effluent from the Newhall Ranch WRP would be used to supply distribution of

recycled water throughout the Specific Plan area in the form of irrigation of landscaping

and other approved uses. In an average rainfall year, all tertiary treated wastewater from

the Newhall Ranch WRP would be recycled for irrigation and other non-potable uses,

except in the wet weather months. During these months in average rainfall years,

approximately 286 to 1,025 acre-feet of tertiary-treated wastewater would not be needed

to meet estimated non-potable demand and, therefore, would be discharged to the Santa

Clara River. During years 1 and 2 of the Newhall Ranch WRP operation, the WRP would

operate at a maximum of 2 MGD, with an estimated average discharge flow rate of 0.2

MGD during the five month period of November through March. No sooner than year 3,

the WRP would be expanded to 6.8 MGD, with an approximate average discharge

flowrate of 0.6 MGD during this five month wet period. Therefore, discharge periods

would coincide with peak wet months when dilution capacity is maximal (i.e., instream

flows are highest). The average November through March instream flowrate at USGS

station 11109000 (Newhall Bridge, approximately 2.5 miles downstream of the County

line), is 188 cfs (121 mgd) based on measured average daily flow data for water years

1977-2006. Newhall WRP effluent would represent less than one percent of this average

volume.

Order No. R4-2007-0046, NPDES Permit No. CA0064556 serves as the NPDES Permit

for point source discharges from the Newhall Ranch WRP, pursuant to Section 402 of the

federal Clean Water Act and Chapter 5.5, Division 7 of the California Water Code. The

Order also serves as the Waste Discharge Requirements for the new Newhall Sanitation

District with respect to discharges to the Santa Clara River, pursuant to Article 4, Chapter

4, of the California Water Code. Specifically, the Order specifies limitations and

discharge requirements for the Newhall Ranch WRP, including discharge prohibitions,

technology-based and water quality-based effluent limitations, receiving water

limitations, and other provisions such as monitoring and reporting requirements.

The NPDES Permit contains effluent limitations that control the amount of conventional,

non-conventional, and toxic pollutants discharged to the receiving waters. These effluent

limits are a combination of technology-based limits (per 40 C.F.R. section 122.44(a)) and

water quality-based limits (per 40 C.F.R. section 122.44(d)). Concentration-based

effluent limitations contained in the NPDES Permit are listed in Table 7-22 below. Mass-

based effluent limitations contained in the draft permit, but not listed in Table 7-22, are

derived by multiplying the proposed concentration limitation by the permitted flow of 2.0

mgd. These mass-based limits would be modified accordingly as the phased plant

upgrades approach completion following an anti-degradation analysis demonstration
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conducted by Newhall Land, and upon certification and approval of increased treatment

plant capacity.

Additional water quality-based effluent limits are included in the permit for toxicity in

the WRP effluent and for temperature, pH, dissolved oxygen, fecal coliform, turbidity,

toxicity, and other pollutants in the receiving water. Groundwater-based effluent

limitations are included for coliform bacteria, chemical constituents, radionuclides,

nitrate-N + nitrite-N, and taste or odor producing substances.

Title 22 of the California Code of Regulations (title 22) specifies California's Wastewater

Reclamation Criteria (WRC) and all recycled water in California must meet or exceed

these criteria to assure protection of receiving water quality. These criteria apply to the

treatment processes; treatment performance standards, such as removal efficiencies and

effluent water quality; process monitoring programs, including type and frequency of

monitoring; facility operation plans; and necessary reliability features. The Newhall

Ranch WRP discharges would be required to comply with the WRC through the issuance

of a separate order.

As is discussed in the draft Newhall Ranch WRP NPDES Permit Fact Sheet (page F-14),

the Upper Santa Clara River chloride wasteload allocations (WLAs) are expressed on a

concentration basis derived from and equivalent to the existing water quality objective for

Reaches 5 and 6 of the Santa Clara River, thereby providing direct protection for

agricultural supply, the most sensitive beneficial use. Under the TMDL Implementation

Plan, a special study was conducted to confirm that the concentration-based WLA of 100

mg/L chloride is protective of this beneficial use. A concentration-based WLA also

accommodates future growth and provides beneficial uses protection from chloride loads

that were in place at the time of the TMDL development. Protection of beneficial uses

from additional chloride loads that were not assigned wasteload allocations is provided

by using the WLAs as effluent limits in permits for new and future sources, such as the

Newhall Ranch WRP.



156

7-22: Effluent Limitations in the Newhall Ranch WRP NPDES Permit

Parameter Units

Effluent Limitations

Average

Monthly

Average

Weekly Maximum Daily

Biochemical Oxygen Demand 5-day @

20°C
mg/L 20 30 45

Total Suspended Solids mg/L 15 40 45

pH
standard

unit

6.5 - 8.5 (instantaneous minimum and

maximum)

Settleable solids mL/L 0.1 - 0.3

Oil and Grease mg/L 10 - 15

Total dissolved solids mg/L 1,000 - -

Chloride mg/L 100 1 - -

Sulfate mg/L 400 - -

Boron mg/L 1.5 - -

Total ammonia (NH3 as N) mg/L 1.93 2 - 3.87 3

Nitrate-N + Nitrite-N mg/L 5 - -

Nitrite-N mg/L 0.9 - -

Detergents (as MBAS) mg/L 0.5 - -

Total residual chlorine mg/L - - 0.1

Antimony µg/L 6 - -

Arsenic µg/L 10 - -

Copper µg/L 22 - 44

Lead µg/L 13 - 26

Mercury µg/L 0.051 - 0.10

Nickel µg/L 100 - -

Selenium µg/L 4.1 - 8.2

Zinc µg/L 5,000 - -

Cyanide µg/L 4.2 - 8.5

Acrylonitrile µg/L 0.66 1.3

Tetrachloroethylene µg/L 5 - -

Bis(2-ethylhexyl)phthalate µg/L 4 - -

p-Dischlorobenzene (1,4-

Dichlorobenzene)
µg/L 5 - -

Lindane µg/L 0.2 - -

4,4-DDE µg/L 0.00059 - -

Iron µg/L 300 - -
1 This is the water quality objective for chloride in the current Basin Plan. This effluent limitation is consistent with

the assumptions of the Chloride TMDL for the Santa Clara River, Resolution No. 2002-018, Amendment to the

Water Quality Control Plan for the Los Angeles Region to Include a TMDL for Chloride in the Santa Clara River

(Chloride TMDL) and applies immediately. However, if a chloride site-specific objective (Chloride SSO) is adopted

for the reach of the Santa Clara River in which Newhall Ranch WRP will discharge, then the permit may be

reopened by the Los Angeles RWQCB to make the necessary changes, following USEPA approval of the Chloride

SSO.
2 This is the monthly average effluent limit calculated according to the Implementation Plan for ammonia in the Basin

Plan, which specifies how to translate the Ammonia WQO into a final effluent limit, consistent with the assumptions

of the Santa Clara River Nitrogen Compounds TMDL, Resolution No. 03-011.
3 This is the daily maximum effluent limit calculated according to the Implementation Plan for ammonia in the Basin

Plan, which specifies how to translate the Ammonia WQO into a final effluent limit, consistent with the assumptions

of the Santa Clara River Nitrogen Compounds TMDL, Resolution No. 03-011.
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Further stated in the Newhall Ranch WRP NPDES Permit Fact Sheet (page F-14), the

Staff Report for the TMDL, dated August 21, 2002, states: "[a] concentration-based

target accommodates future growth by allowing increased mass as long as it is

accompanied by additional flow…. " The Fact Sheet finds that water quality would not be

degraded if concentration-based wasteload allocations that are equivalent to the water

quality objectives are assigned to new facilities at the end of pipe. The Fact Sheet also

states that studies regarding the effect of additional chloride load on groundwater basins

underlying the Upper Santa Clara River are underway and scheduled for completion by

November 2007 (Fact Sheet page F-15). Initial results from these studies show that

discharges at effluent limits of 100 mg/L chloride would not degrade groundwater

quality. Results from these studies may be used to revise the effluent limits through

modification of the NPDES permits for all dischargers discharging at 100 mg/L if

necessary.

Similarly, concentration-based effluent limitations contained in the NPDES Permit for

nitrogen compounds, established per the Santa Clara River Nitrogen Compounds TMDL,

are protective of water quality in the Santa Clara River.

Water quality-based effluent limitations are included in the NPDES Permit for pathogen

indicator bacteria as follows:

E. Coli density shall not exceed 126/100 mL (geometric mean) or 235/100 mL

(single sample);

Fecal coliform density shall not exceed 200/100mL (geometric mean) or 400/100

mL (single sample).

These receiving water limitations are based on Resolution No. 01-018, Amendment to the

Water Quality Control Plan for the Los Angeles Region to Update the Bacteria

Objectives for Water Bodies Designated for Water Contact Recreation, and, therefore, are

protective of beneficial uses in the Santa Clara River.

Based on required compliance with State and Federal water quality requirements, as

discussed and analyzed in the project-level analysis contained in the Newhall Ranch

Specific Plan Program EIR and the information above, and the implementation of

previously adopted Mitigation Measures SP-5.0-52 through 5.0-56, which are related to

the construction and operation of the WRP, no significant impacts related to discharge of

Newhall Ranch recycled water would occur on Santa Clara River water quality or

hydrology.

During an interim period until the first phase of the Newhall Ranch WRP is constructed,

the Santa Clara Valley Sanitation District (SCVSD) will treat the wastewater from the
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first 6,000 homes within the Specific Plan (up to 1.6 mgd) at the existing Valencia WRP

as needed pursuant to the terms of a 2002 Interconnection Agreement. The wastewater

from the first 6,000 homes within the Specific Plan is expected to produce wastewater

chloride concentrations similar to those in the existing SCVSD service area; therefore,

the interim discharge of wastewater from the Valencia WRP would not impact SCVSD's

ability to comply with the adopted chloride TMDL. In addition, SCVSD has sufficient

capacity to accommodate the interim use of its facilities. Newhall also has voluntarily

agreed to incorporate interim chloride reduction treatment at the Valencia WRP to

confirm compliance with the chloride TMDL. On that basis, no significant impacts

related to the interim discharge of Newhall Ranch recycled water from the Valencia WRP

would occur on the Santa Clara River water quality or hydrology.

7.8 Groundwater Impacts

7.8.1 Direct Groundwater Quality Impacts

Discharge from the Project’s developed areas to groundwater will occur in three ways:

(1) through general infiltration of irrigation water, (2) through incidental infiltration of

urban runoff in the proposed treatment control PDFs after treatment, and (3) through

infiltration of urban runoff, after treatment in the Project PDFs, in the Santa Clara River,

which is the primary recharge zone for groundwater in the Santa Clara Valley.

Groundwater quality will be fully protected through implementation of the Project’s site

design, source control, and treatment control PDFs prior to discharge of Project runoff to

groundwater.

Per the LARWQCB Clarification Letter (LARWQCB, 2006), generally, the common

pollutants in stormwater are filtered or adsorbed by soil, and unlike hydrophobic solvents

and salts, do not cause groundwater contamination. In any case, infiltration of one to two

inches of rainfall in semi-arid areas like Southern California where there is a high rate of

evapotranspiration presents minimal risks.

The pollutant of concern with respect to groundwater is nitrate-N plus nitrite-N. The

Basin Plan groundwater quality objective for nitrate-nitrogen plus nitrite-nitrogen is 10

mg/L (which is more stringent than the objective for nitrate-nitrogen alone (10 mg/L) and

for nitrite-nitrogen alone (1 mg/L)). The predicted nitrate-nitrogen plus nitrite-nitrogen

concentration in runoff after treatment in the PDFs is 0.6 mg/L, which is well below the

groundwater quality objective.

Treated effluent from the Newhall Ranch WRP will be used to supply distribution of

recycled water throughout the Specific Plan area in the form of irrigation of landscaping

and other approved uses. The effluent limitation contained in the Newhall Ranch WRP

Permit for nitrate-N plus nitrite-N is 5 mg/L and the limitation for nitrite-N is 0.9 mg/L

(average monthly). As the Basin Plan groundwater quality objective for nitrate-nitrogen



159

plus nitrite-nitrogen is 10 mg/L or 1 mg/L for nitrite-nitrogen, the Newhall Ranch WRP

irrigation water supply that will serve the Project will be well below the groundwater

quality objectives.

On this basis, the potential for the Project to adversely affect groundwater quality is

considered less than significant.

7.8.2 Cumulative Groundwater Quality Impacts

As discussed above, the anticipated quality of runoff discharges from the Project’s

developed areas and irrigation to groundwater will not contribute loads or concentrations

of pollutants of concern that would be expected to cause or contribute to a violation of the

groundwater quality standards. By extrapolating these results to existing and proposed

development throughout the watershed and based on a review of adapted plans and

projections, it is concluded that no adverse cumulative effects would occur to

groundwaters. Therefore, the Project’s incremental effects on groundwater quality are not

expected to be significant.

The Project’s discharges to groundwater, after PDFs, both during construction and post-

development, is predicted to comply with adopted regulatory requirements that are

designed by the LARWQCB to assure that regional development does not adversely

affect water quality, including MS4 Permit and SUSMP requirements; Construction

General Permit and General Dewatering Permit requirements; and benchmark Basin Plan

groundwater quality objectives. Any future urban development occurring in the Santa

Clara River watershed must also comply with these requirements. Therefore, cumulative

impacts on groundwater quality from the proposed Project and future urban development

in the Santa Clara Watershed are addressed through compliance with the MS4 Permit and

SUSMP requirements, Construction General Permit requirements, General Dewatering

Permit requirements, and benchmark Basin Plan groundwater quality objectives, which

are intended to be protective of beneficial uses of the groundwater. Based on compliance

with these requirements designed to protect beneficial uses, cumulative groundwater

quality impacts are mitigated to a level that is less than significant.

7.8.3 Groundwater Recharge Impacts

Direct Project Impacts

In a groundwater basin, the effect of urbanization on recharge to underlying groundwater

is dependent on land uses, water uses, vegetative cover, and geologic conditions.

Groundwater recharge from undeveloped lands occurs from precipitation alone, whereas

areas that are developed for agricultural or urban land uses receive both precipitation and

irrigation of vegetative cover. In an urban area, groundwater recharge occurs directly

beneath irrigated lands and in drainages whose bottoms are not paved or cemented. A
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memorandum prepared by CH2M Hill entitled “Effect of Urbanization on Aquifer

Recharge in the Santa Clarita Valley” (Appendix E) discusses the general effects of

urbanization on groundwater recharge and the specific effects in the Santa Clarita Valley.

Currently the site is irrigated agricultural land. As a result, in the existing condition

recharge occurs within the Project site from irrigation and precipitation. On one hand,

development of the site will introduce impervious surface over approximately 61 percent

of the tract map site, which will tend to reduce recharge. In addition, development of

agricultural lands will eliminate agricultural irrigation as a source of recharge. On the

other hand, development of the site will increase runoff volume discharged after

treatment to the Santa Clara River, whose channel is predominantly natural and consists

of vegetation and coarse-grained sediments (rather than concrete). The porous nature of

the sands and gravels forming the streambed will allow for significant infiltration to

occur to the underlying groundwater. Also, the Project will introduce landscaping,

irrigation, and PDFs designed to infiltrate runoff. These project effects will increase

groundwater recharge from the Project. On balance, it is unlikely that the Project will

result in a significant change in groundwater recharge in the project vicinity. Based on

the above discussion, the Project’s impact on groundwater recharge is considered less

than significant.

Cumulative Impacts

Increased urbanization in the Santa Clarita Valley has resulted in the irrigation of

previously undeveloped lands. The effect of irrigation is to maintain higher soil moisture

levels during the summer than would exist if no irrigation were occurring. Consequently,

a greater percentage of the fall/winter precipitation recharges groundwater beneath

irrigated land parcels than beneath undeveloped land parcels. In addition, urbanization in

the Santa Clarita Valley has occurred in part because of the importation of State Water

Project (SWP) water, which began in 1980. SWP water use has increased steadily,

reaching nearly 44,500 acre-feet (AF) in 2003. Two-thirds of this water is used outdoors,

and a portion of this water eventually infiltrates to groundwater. The other one-third is

used indoors and is subsequently routed to local water reclamation plants (WRPs) and

then to the Santa Clara River (after treatment). A portion of this water flows downstream

out of the basin, and a portion infiltrates to groundwater.

Records show that groundwater levels and the amount of groundwater in storage were

similar in both the late 1990s and the early 1980s, despite a significant increase in the

urbanized area during these two decades. This long-term stability of groundwater levels

is attributed in part to the significant volume of natural recharge that occurs in the

streambeds, which do not contain paved, urban land areas. On a long term historical

basis, groundwater pumping volumes have not increased due to urbanization, compared

with pumping volumes during the 1950s and 1960s when water was used primarily for

agriculture. Also, the importation of SWP water is another process that contributes to
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recharge in the Valley. In summary, urbanization has been accompanied by long-term

stability in pumping and groundwater levels, plus the addition of imported SWP water to

the Valley, which together have not reduced recharge to groundwater, nor depleted the

amount of groundwater that is in storage within the Valley.

Based on the above discussion, the cumulative impact on groundwater recharge is

considered less than significant.

7.9 Hydromodification Impacts

Development typically increases impervious surfaces on formerly undeveloped (or less

developed) landscapes, reducing the capture and infiltration of rainfall. The result is that,

as a watershed develops, a larger percentage of rainfall becomes runoff during any given

storm. In addition, runoff reaches the stream channel more efficiently due to the

development of storm drain systems, so that, if no controls are implemented, the peak

discharge rates for rainfall events and floods are higher for an equivalent event than they

were prior to development. Further, the introduction of irrigation and other dry weather

flows can change the seasonality of runoff reaching natural receiving waters. These

changes, in turn, affect the stability and habitat of natural drainages, including the

physical and biological character of these drainages. This process, termed

“hydromodification” (SCCWRP, 2005a) is addressed in this section.

Significant adverse hydromodification impacts are presumed to occur if the proposed

Project would:

Substantially alter the existing drainage pattern of a natural drainage, stream, or

river causing substantial erosion, siltation, or channel instability; or

Substantially increase the rates, velocities, frequencies, duration and/or

seasonality of flows causing channel instability and harming sensitive habitats or

species in natural drainages in a manner that substantially adversely affects

beneficial uses.

All flows from those areas of the Project that will be developed with impervious surface

with potential for altering drainage patterns will be discharged directly to the Santa Clara

River. Therefore, this analysis addresses the potential for hydromodification impacts to

the Santa Clara River as a result of the proposed Project. The impervious surfaces

associated with the proposed water tanks are very minor and will not alter drainage

patterns, and therefore no potential for hydromodification impacts exists from these areas

of the Project.

The physical alteration of natural drainages, such as bank protection, energy dissipaters,

and bridge abutments, are not impacts created by changes in runoff seasonality, volume,
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duration, or flow associated with development. Instead, these types of alterations are

physical alterations to the stream bed and bank, with associated effects on stream habitat

and species. These types of effects are analyzed in the Landmark Village Draft EIR and

more specifically the biological chapter of the EIR for this Project.

7.9.1 Wet Weather Flows

Direct Impacts to the Santa Clara River

The Project proposes development of approximately 80 percent (233 acres) of the 292.6

acre tract map site; the remaining 59.6 acres would be used for trails, parks, and

vegetated slopes and water quality BMPs. Overall, approximately 61 percent (178.4

acres) of the tract map area would be impervious and 39 percent (114.2 acres) would be

vegetated. The size of the Project in comparison to both the 1,618 square mile total

watershed area and the expected total impervious area in the watershed in the existing

conditions and at build-out is small. It is estimated, based on the land use data provided

by LACDPW, that the proposed Project will comprise 0.5 percent of the total impervious

area in the watershed encompassing the Project location at ultimate planned build-out for

the watershed. See Section 4.4.3 above for information regarding adopted plans and

projection used to derive build-out assumptions for the watershed.

A series of progressive hydromodification control measures will be used in the Project to

prevent and control hydromodification impacts to the Santa Clara River:

Avoid, to the extent possible, the need to mitigate for hydromodification impacts

by preserving natural hydrologic conditions and protecting sensitive hydrologic

features, sediment sources, and sensitive habitats.

Minimize the effects of development through site design practices (e.g., reducing

connected impervious surfaces and providing river buffers) and implementation

of stormwater volume-reducing BMPs (project-based hydrologic source control).

Mitigate hydromodification impacts in-stream using a geomorphically-based

approach (e.g., buried soil cement bank stabilization).

Project-based Hydrologic Source Control

Disconnecting impervious areas from the drainage network and adjacent impervious

areas is a key approach to protecting channel stability. Several hydrologic source controls

will be included in the Project that will limit impervious area and disconnect

imperviousness:
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Site design. Site design will help to reduce the increase in runoff volume, including the

clustering of NRSP development into village areas, including the Landmark Village, the

preservation of 70 percent of the NRSP area in open space, and 59.6 acres (20 percent) of

the Project in trails, slopes, and LID BMPs; routing of impervious area runoff to

vegetated areas; use of native and/or non-native, non-invasive mostly drought tolerate

plants in landscaped areas; and the use of efficient irrigation systems in common area

landscaped areas. These measures will help to protect the stability of the Santa Clara

River and to avoid and minimize direct impacts to the River.

LID BMPs and Treatment Controls. The Project’s LID BMPs and treatment control will

also serve as hydromodification source control BMPs. Vegetated BMPS such as

vegetated swales, filter strips, and bioretention areas with underdrains can provide

volume reduction on the order of 20 to 30 percent through infiltration and evaporation. If

site conditions are suitable, all water captured in the LID BMPs would be effectively

removed from the project’s stormwater discharges. Collectively, these LID BMPs are

expected to provide significant reduction in wet weather runoff. In addition, these

facilities will also receive and eliminate dry weather flows.

Geomorphically-Referenced Channel Design

The hydromodification management approach for the Santa Clara River will incorporate

“geomorphically-referenced river engineering” as described in SCCWRP Technical

Report 450 (SCCWRP, 2005a). The goal of this approach is to preserve the appearance of

the natural stream channel to the maximum extent practicable while maintaining stability

in stream channel morphology. The Project’s development footprint will allow for the

greatest freedom possible for “natural stream channel” activity. This includes establishing

buffer zones and maintaining setbacks to allow for channel movement and adjustment to

changes in energy associated with runoff. The engineered structural elements that will be

implemented where needed for the Santa Clara River include energy dissipation and bank

stabilization.

Energy Dissipation. Energy dissipation at storm drain outfalls provides erosion protection

in areas where discharges have the potential to cause localized stream erosion. Erosion

protection will be provided at all storm drain outlets to the Santa Clara River.

Bank Stabilization. The Project will include buried soil cement along the Santa Clara

River and Castaic Creek adjacent to and downstream of the Project site where necessary

to protect against flooding and erosion pursuant to Federal Emergency Management

Administration (FEMA) and Los Angeles County Department of Public Works'

requirements. In total, approximately 18,600 LF of bank would be provided with buried

soil cement protection. This would include approximately 11,000 feet fronting the tract

map site and approximately 6,400 LF on the south bank downstream (west) of the Long
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Canyon Road Bridge. The alignment was selected so that bank protection along the river

would generally be excavated from non-jurisdictional upland areas adjacent to the river.

Installing bank protection in non-jurisdictional areas reduces and/or avoids impacts to the

river, and has the potential to create new riverbed areas, allows for channel movement

and adjustment to changes in energy associated with runoff, and increases riparian

habitat.

Additional buried bank stabilization would be constructed as part of the approved

Newhall Ranch Water Reclamation Plant (WRP) and between the Old Road and the

Santa Clara River (protecting the utility corridor). The bank protection between the Old

Road and the Santa Clara River was approved as part of the Santa Clara River Natural

River Management Plan (NRMP).

Approximately 6,600 LF of Turf Reinforcement Mat (TRM) or similar bank stability

protection would be provide along the southern edge of the utility corridor downstream or

west of the tract map site. TRMs are designed to reinforce vegetation at the root and stem

allowing vegetation to be used as erosion control in areas where flow conditions exceed

the ability of natural vegetation to remain rooted. This includes applications with high

slopes or stream banks where grouted rip-rap and concrete channels are aesthetically

undesirable.

Conclusion

In summary, although Project runoff volumes, flow rates, and durations will increase,

potential impacts of hydromodification (i.e., the potential to cause erosion, siltation, or

channel instability) will be minimized by the Project PDFs. The Project’s site design and

LID BMP PDFs will minimize increases in runoff volume from the development area, the

preferred method for controlling hydromodification impacts from new development

(SCCWRP, 2005a).

Potential instream impacts of increased volumes, rates, and flow durations will be

managed and mitigated with energy dissipaters at the discharge points to the Santa Clara

River and the River banks will be protected with vegetated buried bank stabilization

primarily in non-jurisdictional upland areas adjacent to the river. This type of technique is

the preferred approach for bank stabilization (SCCWRP, 2005a).

For these reasons, the wet weather direct hydromodification impacts of the Project with

PDFs on the Santa Clara River are considered less than significant.

Cumulative Impacts

As identified in the MS4 Permit, increased volume, velocity, and discharge duration of

stormwater runoff from the cumulative existing and future developed areas in watersheds
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of natural drainages, including the Santa Clara River, has the potential to accelerate

downstream erosion and impair stream habitat. Given the very large size of the Santa

Clara River watershed, the contribution of the Project to cumulative hydromodification

impacts to the Santa Clara River is difficult to assess quantitatively. Therefore, a

qualitative assessment that references total predicted development per adopted General

Plans and projections for the Santa Clara River watershed is provided below.

Effect of Watershed Impervious Area

The limited hydromodification impact research to date has focused on empirical evidence

of channel failures in relationship to directly connected impervious area (DCIA) or total

impervious area. However, more recent research has established the importance of size of

watershed, channel slope and materials, and climatic and precipitation patterns

(SCCWRP 2005a, Balance Hydrologics 2005 (provided in Appendix F)). Impervious

area that drains directly to a storm drain system and then to the receiving water is

considered “directly connected,” whereas impervious area that drains through vegetation

or to infiltration facilities is considered “disconnected.”

Booth and Jackson (1997) reported finding a correlation between loss of channel stability

and increases in DCIA. In Washington State, streams were found to display the onset of

degradation when the DCIA increases to ten percent or more, and a lower imperviousness

of five percent was found to cause significant degradation in sensitive watersheds (Booth

and Jackson, 1997). The Center for Watershed Protection (Schuler and Holland, 2000)

described the impacts of urbanization on stream channels and established thresholds

based on total imperviousness within the tributary drainage area. It states “a threshold for

urban stream stability exists at about 10 percent imperviousness.” It further states that a

“sharp threshold in habitat quality exists at approximately 10 percent to 15 percent

imperviousness.” These studies, however, addressed changes in a very different climatic

region than Southern California.

Geosyntec’s work in the San Francisco Bay area’s Santa Clara Valley (Geosyntec 2004)

also evaluated the relationship between imperviousness and stream channel degradation

in an area that had predominately directly connected impervious areas. Geosyntec found

similar results to those published by Booth and Schuler, where channel erosion was

observed at approximately six to nine percent imperviousness for two separate watershed

systems. More recent studies conducted by Geosyntec in this same watershed area

showed that levels as low as two to three percent total imperviousness could lead to

stream channel degradation, depending on channel characteristics. This region also has

different climatic characteristics than Southern California.

Although physical degradation of stream channels in semi-arid climates of California

may be detectable when watershed imperviousness is between three and five percent, not
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all streams will respond in the same manner (SCCWRP, 2005b). Management strategies

need to account for differences in stream type, stage of channel adjustment, current and

expected amount of basin imperviousness, and existing or planned hydromodification

control strategies.

The absolute measure of watershed imperviousness that could cause stream instability in

the Santa Clara River depends on many factors, including watershed area, land cover, and

soil type; development impervious area and connectedness; reduced sediment yield;

longitudinal slope of the river; channel geometry; and local boundary materials, such as

bed and bank material properties and vegetation characteristics. Based on land use data

provided by the County of Los Angeles (see Section 4.4.3 above), the estimated

cumulative level of percent impervious area at build-out in the Santa Clara River

watershed upstream from the NRSP area is nine percent.

Effect of Catchment Drainage Area

The Southern California Coastal Water Research Project (SCCWRP) found signs of

hydromodification impacts in Southern California streams when watershed percent

imperviousness was around two to three percent for streams with a catchment drainage

area of less than five square miles (mi2) (SCCWRP, 2005a). Recognizing that their

findings were based on the type and size of catchments that were measured, the

researchers in the SCCWRP study attempted to develop a framework by which their

results could be extended to other stream types. They developed a classification system

based on watershed characteristics, stream channel characteristics (including level of

vegetative development), and stream channel resistance, and suggested these features

could be important in selecting management strategies and approaches to control

hydromodification impacts. The Level 1 classification is based on watershed

characteristics that include the size, shape, and topography of the watershed.

The catchment drainage area (CDA) is stated to be the most obvious differentiator among

watersheds, as this is likely to have the greatest effect on runoff. The SCCWRP study

focused on small watersheds (< 5 mi2), whereas the CDA of the Santa Clara River at the

Los Angeles County line, near the western edge of the NRSP area (the Upper

Watershed), is about 640 mi2. Based on the differences in CDA, the SCCWRP findings

with respect to CDA would not be applicable to the Santa Clara River. Information in the

SCCWRP report, based in part on the work of Zielinski (2002), suggests that smaller

watersheds are more responsive and sensitive to changes in land use, whereas larger

watersheds (> 30 mi2) were said to be less responsive to land use changes. Geosyntec’s

work in the San Francisco Bay area found significant hydromodification impacts on

streams of watersheds that were 40 mi2 in size; however, this is still substantially smaller

than the Santa Clara River watershed at the Los Angeles County line. Given the large

CDA for the Santa Clara River, the river is likely less responsive to potential
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hydromodification effects, but channel morphology must still be examined to determine

the level and potential significance of Santa Clara River response.

Application to the Santa Clara River

Balance Hydrologics assessed the potential effects of the planned cumulative

urbanization within the Santa Clara River upstream of the County line (the upper

watershed) on channel morphology by examining historical changes in the Santa Clara

River channel pattern in response to different types of major disturbance using historical

rainfall and other relevant records and aerial channel photography (Balance Hydrologics,

2005 (provided in Appendix F)). The findings of this analysis are summarized below.

The Santa Clara River is a dynamic, episodic system. Understanding the magnitude of

geomorphic change over the course of recent history in response to natural and human

disturbances in the watershed is a key factor in assessing the potential response to future

urbanization within the watershed.

For example, the report examines the construction of Castaic Dam in the 1974 (affecting

approximately 30 percent of the Santa Clara River watershed above Castaic Creek),

which cut off a significant supply of sediment to the Santa Clara River. This change,

however, does not appear to have had an effect on the channel dimensions of the Santa

Clara River mainstem. The width of the active corridor as well as the general form of the

channel are generally consistent before and after construction of the dam. It appears that

the Santa Clara River had enough buffering capacity to absorb this change. The report

finds that the depletion of sediment supply to the mainstem, which would typically be

expected to cause erosive effects, did not, in fact, result in those effects, perhaps because

reductions in sediment were offset by additional available sediment stored in the basin in

the upper watershed as a result of movement along the San Gabriel fault.

Similarly, the report examines the amount of vegetation within the Santa Clara River

corridor, which appears to have generally increased since the 1960s, likely due to the

increase in available summer flows due to the Valencia and Saugus Water Reclamation

Plants’ discharges. However, this vegetation does not seem to provide enough erosion

resistance to maintain a “stable” channel capable of withstanding regular ‘re-sets’, large

events that completely alter the form of the Santa Clara River channel which occur at

intervals averaging about a decade, or much less than the expected lifetime of the riparian

woodlands which do get established. Despite heavy vegetation on the channel banks near

the NRSP area and in areas of ground-water upwelling, the stream still responds to large

events by a general widening and/or shift of the active channel within the River corridor.

After studying the response of the river to several different anthropogenic and natural

disturbances, the report concludes that the Santa Clara River, as with many streams in
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semi-arid southern California, is highly episodic. Concepts of “normal” or “average”

sediment-supply and flow conditions have limited value in this “flashy” environment,

where episodic storm and wildfire events have enormous influence on sediment and

storm flow conditions. In these streams, a large portion of the sediment movement events

can occur in a matter of hours or days. Other perturbations which can potentially affect

channel geometry appear to have transitory or minor manifestations. For example, effects

on the channel width due to the 1980s levee construction were barely discernible by the

first few years of the 21st century, probably mostly due to morphologic compensation

associated with the storm events in the mid- to late-1990s. As a result, channel

morphology, stability, and character of the Santa Clara River is almost entirely

determined by the “reset” events that occur within the watershed.

Fluvial Study

Additional study of the Santa Clara River has been performed by Pacific Advanced Civil

Engineering, Inc., who prepared a comprehensive fluvial analysis for Santa Clara River

through the NRSP area (PACE, 2006) for LACDPW. A river fluvial analysis is the study

of the river bed and bank sediment movement over time and as a result of flow in the

river and changes in the tributary watershed.

The fluvial analysis had three distinct components:

1. Analysis of long term trends of river bed and bank sediment build-up

(aggredation) or removal (degradation) was performed. More than 80 years of

available historic topographic mapping of the river indicated no real trend of

aggredation or degradation in the study reach.

2. General (capital storm event) aggredation/degradation calculations were

performed to determine the expected fluvial response of the river to the LACDPW

design storm event (>140,000 cfs). US Army Corps of Engineers computer

modeling software (SAM) was used to evaluate existing and proposed project

conditions. Only minor variations in the fluvial response were shown in the

modeling.

3. Local aggredation/degradation resulting from river curvature, bridges, river bed

material, and various other components were considered and estimates of

aggredation and degradation were calculated.

To complete the fluvial analysis, long term, general, and local aggredation/degradation

components were added together to obtain the total aggredation/degradation for each

river section within the study reach.
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One of the purposes for the fluvial analysis, which has been approved by LACDPW, was

to provide a level of understanding of the Santa Clara River Newhall Ranch reach fluvial

mechanics related to existing conditions and proposed NRSP development conditions to

identify any potential project impacts. The fluvial analysis showed very little change

between the pre- and post-development conditions and therefore concluded that there is

no potential adverse impact to the fluvial mechanics of the river.

Conclusion

As discussed above, the Project will include a number of hydrologic source control PDFs

that will substantially lessen any potential contribution to cumulative hydromodification

impacts to the Santa Clara River. In addition, it is presumed that all future development

within the NRSP, Legacy, and Entrada sub-regions will implement hydromodification

controls consistent with the NRSP Sub-regional Stormwater Mitigation Plan. Further,

other future projects within the watershed reflected in adopted plans and projections will

implement hydromodification controls to meet flow criteria that will be adopted by the

LACDPW under Part 4, § D.1 of the MS4 Permit. These measures are designed to

mitigate and prevent direct and cumulative hydromodification impacts.

Within the Santa Clara River watershed, major perturbations (urbanization, dam

construction, levee construction, decadal changes in climate, and increases in woody

vegetation) do not appear to have had a significant impact on the geomorphic expression

of the Santa Clara River. Large “re-set” events (those which are typically not as affected

by increases in impervious area) have episodically completely altered the form of the

Santa Clara River channel. These events, occurring on average once every ten years, are a

dominant force in defining channel characteristics. The geomorphic dominance of “re-

set” events determines the geomorphic character of the Santa Clara River and the Santa

Clara River’s response to anthropogenic perturbations, including hydromodification

impacts associated with development, is expected to be minimal in light of the “re-set”

driven nature of the Santa Clara River channel. Due to these episodic “re-sets,”

“unraveling” of the Santa Clara River mainstem due to hydromodification associated

with cumulative urban development within the watershed, as is seen in many smaller

southern California watersheds, is not expected to occur. The “re-set” events appear to

adequately buffer changes that may occur in short-term sediment transport between re-set

events.

Based upon the above discussion, that the Project includes hydromodification controls as

Project Design Features, that future development projects within the watershed will

control flow in compliance with the regional program, and that large-scale changes

naturally occur in the Santa Clara River in response to major episodic events, the

Project’s contribution to cumulative hydromodification impacts to the Santa Clara River

will be less than significant and consistent with the requirements of the MS4 permit.
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7.9.2 Dry Weather Runoff

Direct Impacts

It is predicted that all dry weather flows will be infiltrated or removed by

evapotranspiration in the LID BMP PDFs, which also provide hydrologic source control.

As a result, no appreciable change in seasonality of flows is anticipated to result from

development. Based on comprehensive site planning, source control, LID, and treatment

control strategy and the water balance analysis, the impact of the projects within the

Newhall Ranch subregion on dry weather water quality and seasonality of flow in the

tributaries and the River is considered less than significant.
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8 CONCLUSIONS

This section summarizes the potential effects, if any, of the proposed Landmark Village

Project on water quality and hydromodification in Santa Clara River Reach 5.

8.1 Water Quality Impacts

The following are the conclusions regarding the significance of impacts for the pollutants

of concern under wet and dry weather conditions:

Sediments: MS4 Permit, Construction General Permit, Dewatering General

Permit, and SUSMP-compliant BMPs will be incorporated into the Project to

address sediment in both the construction phase and post-development. Mean

total suspended solids concentration and load are predicted to be less in the post-

development condition than in the existing conditions. Turbidity in stormwater

runoff will be controlled through implementation of a Construction SWPPP and

will be permanently reduced through the stabilization of erodible soils with

development. On this basis, the impact of the Project on sediments is considered

less than significant.

Nutrients (Phosphorus and Nitrogen (Nitrate-N+Nitrite-N, Ammonia-N, and
Total Nitrogen)): MS4 Permit, Construction General Permit, Dewatering General

Permit, and SUSMP-compliant BMPs will be incorporated into the Project to

address nutrients in both the construction phase and post-development. Total

phosphorus, nitrate-nitrogen plus nitrite-nitrogen, ammonia-nitrogen, and total

nitrogen concentrations and loads are predicted to decrease in the post-developed

condition and to be within the range of observed values in Santa Clara River

Reach 5. Nitrate-N plus nitrite-N and ammonia-N concentrations are predicted to

decrease with development to a point well below Basin Plan objectives and

TMDL wasteload allocations. The predicted total nutrient concentrations are not

expected to cause increased algal growth. On this basis, the impact of the Project

on nutrients is considered less than significant.

Trace Metals: MS4 Permit, Construction General Permit, General Dewatering

Permit, and SUSMP-compliant BMPs will be incorporated into the Project to

address trace metals in both the construction phase and post-development. The

mean loads and concentrations of dissolved copper, total lead, and dissolved zinc,

and total aluminum are predicted to decrease with Project development. Mean

concentrations of dissolved copper, total lead, dissolved zinc, and total aluminum

are predicted to be below benchmark Basin Plan objectives, CTR criteria, and the

NAWQC criterion for aluminum. Cadmium is not expected to be present at

significant levels in Project runoff. On this basis, the impact of the Project on

trace metals is considered less than significant.
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Chloride: MS4 Permit, Construction General Permit, Dewatering General

Permit, and SUSMP-compliant BMPs will be incorporated into the Project to

address chloride loads (via volume reduction) in both the construction phase and

post-development. The mean concentration of chloride is predicted to decrease

with development, while the average annual load is predicted to increase. The

predicted concentration is well below the Los Angeles Basin Plan objective and

the TMDL wasteload allocation and is within the range of observed values in

Santa Clara River Reach 5. On this basis, the impact of the Project on chloride is

considered less than significant.

Pesticides: Pesticides in runoff may or may not increase in the post-development

phase as a result of landscape applications. Proposed pesticide management

practices, including source control, removal with sediments in LID BMP and

treatment control PDFs, and advanced irrigation controls, in compliance with the

requirements of the MS4 Permit and the SUSMP Manual, will minimize the

presence of pesticides in runoff. During the construction phase of the Project,

erosion and sediment control BMPs implemented per General Construction

Permit and General De-Watering Permit requirements will prevent pesticides

associated with sediment from being discharged. Final site stabilization will limit

mobility of legacy pesticides that may be present in pre-development conditions.

On this basis, the impact of the Project on pesticides is considered less than

significant.

Pathogens: Post-development pathogen sources include both natural and

anthropogenic sources. The natural sources include bird and mammal excrement.

Anthropogenic sources include leaking septic and sewer systems and pet wastes.

The Project will not include septic systems and the sewer system will be designed

to current standards which minimizes the potential for leaks. Thus pet wastes are

the primary source of concern. The PDFs will include source controls, LID

BMPs, and treatment controls which in combination should help to reduce

pathogen indicator levels in post-construction stormwater runoff. Pathogens are

not expected to occur at elevated levels during the construction-phase of the

Project. On this basis, the Projects impact on pathogen and pathogen indicators is

considered less than significant.

Hydrocarbons: Hydrocarbon concentrations will likely increase in post-

development because of vehicular emissions and leaks. In stormwater runoff,

hydrocarbons are often associated with soot particles that can combine with other

solids in the runoff. Such materials are subject to treatment in the proposed LID

BMPs and treatment control PDFs. Source control BMPs incorporated in

compliance with the MS4 Permit and the SUSMP requirements will also

minimize the presence of hydrocarbons in runoff. During the construction phase

of the Project, pursuant to the Construction General Permit, the Construction

Stormwater Pollution Prevention Plan must include BMPs that address proper
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handling of petroleum products on the construction site, such as proper petroleum

product storage and spill response practices, and those BMPs must effectively

prevent the release of hydrocarbons to runoff per the Best Available Technology

Economically Achievable and Best Conventional Pollutant Control Technology

standards. On this basis, the impact of the Project on hydrocarbons is considered

less than significant.

Trash and debris: Trash and debris in runoff are likely to increase in post-

development if left unchecked. However, the Project PDFs, including source

control and treatment BMPs incorporated in compliance with the MS4 Permit and

the SUSMP requirements, will minimize the adverse impacts of trash and debris.

Source controls such as street sweeping, public education, fines for littering,

covered trash receptacles, and storm drain stenciling are effective in reducing the

amount of trash and debris that is available for mobilization during wet weather.

Trash and debris will be captured in catch basin inserts in high use parking lots

and in the LID BMP and treatment control PDFs. During the construction phase

of the Project, PDFs implemented per Construction General Permit and General

De-Watering Permit requirements will remove trash and debris through the use of

BMPs such as catch basin inserts and by general good housekeeping practices.

Trash and debris are not expected to significantly impact receiving waters due to

the implementation of the Project PDFs.

Methylene Blue Activated Substances (MBAS): In the post-development phase,

the presence of soap in runoff from the Project will be controlled through the

source control PDFs, including a public education program on residential and

charity car washing and the provision of a centralized car wash area directed to

sanitary sewer in the multi-family residential areas. Other sources of MBAS, such

as cross connections between sanitary and storm sewers, are unlikely given

modern sanitary sewer installation methods and inspection and maintenance

practices. During the construction phase of the Project, equipment and vehicle

washing will not use soaps or any other MBAS sources. Therefore, MBAS are not

expected to significantly impact the receiving waters of the proposed Project.

Cyanide: In addition to the expected relatively low level of cyanide in untreated

stormwater, cyanide in runoff from the Project would be readily removed by

biological uptake, degradation by microorganisms, and by volatilization in the

LID BMP and treatment control PDFs. Therefore cyanide is not expected to

significantly impact the receiving waters of the Project.

Bioaccumulation: In the literature, the primary pollutants that are of concern with

regard to bioaccumulation are mercury and selenium. However, selenium and

mercury are not of concern in the Project’s watershed, so bioaccumulation of

selenium and mercury is also not expected to result either during the construction

or post-development Project phases. On this basis, the potential for
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bioaccumulation in the Project PDFs or in the Santa Clara River and adverse

effects on waterfowl and other species is considered less than significant.

Construction Impacts: Construction impacts on water quality are generally

caused by soil disturbance and subsequent suspended solids discharge. These

impacts will be minimized through implementation of construction BMPs that

will meet or exceed measures required by the Construction General Permit, as

well as BMPs that control the other potential construction-related pollutants (e.g.,

petroleum hydrocarbons and metals). A SWPPP specifying BMPs for the site that

meet or exceed Best Available Technology economically achievable/Best

Conventional Pollutant Control Technology standards will be developed as

required by, and in compliance with, the Construction General Permit and Los

Angeles County Standard Conditions. Erosion control BMPs, including but not

limited to hydro-mulch, erosion control blankets, stockpile stabilization, and other

physical soil stabilization techniques will be implemented to prevent erosion,

whereas sediment controls, including but not limited to silt fencing, sedimentation

ponds, and secondary containment on stockpiles will be implemented to trap

sediment and prevent discharge. Non-stormwater and construction waste and

materials management BMPs, such as vehicle and equipment fueling and washing

BMPs; nonvisible pollutant monitoring; and BMPs to manage materials, products,

and solid, sanitary, concrete, hazardous, and hydrocarbon wastes will also be

deployed to protect construction site runoff quality. On this basis, the

construction-related impact of the project on water quality is considered less than

significant.

Regulatory Requirements: The proposed Project satisfies MS4 Permit

requirements for new development, including SUSMP requirements and SQMP

requirements, satisfies the LID requirements of the Los Angeles County LID

Manual and the Newhall Ranch Sub-Regional Stormwater Mitigation Plan, and

satisfies construction-related requirements of the Construction General Permit and

General Dewatering Permit, and therefore complies with water quality regulatory

requirements applicable to stormwater runoff.

8.2 Groundwater Impacts

Groundwater Quality Impacts (Nitrate-N+Nitrite-N): MS4 Permit, Construction

General Permit, Dewatering General Permit, and SUSMP-compliant BMPs will

be incorporated into the Project to address nutrients in both the construction phase

and post-development. Nitrate-nitrogen plus nitrite-nitrogen concentrations are

predicted to decrease in the post-developed condition. The predicted nitrate-

nitrogen plus nitrite-nitrogen concentration in stormwater runoff after treatment in

the Project PDFs and in irrigation water is well below the groundwater quality

objective. On this basis, the potential for adversely affecting groundwater quality

is considered less than significant.
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Groundwater Recharge Impacts: Project stormwater runoff will be discharged to

the Santa Clara River after treatment, whose channel is predominantly natural and

consists of vegetation and coarse-grained sediments (rather than concrete). The

porous nature of the sands and gravels forming the streambed will allow for

significant infiltration to occur to the underlying groundwater. Also, irrigation

water is predicted to be fully infiltrated during dry weather, which will increase

groundwater recharge from the Project. On this basis, the Project’s impact on

groundwater recharge is considered less than significant

8.3 Hydromodification Impacts

The following are the conclusions regarding the significance of impacts for

hydromodification impacts under wet- and dry-weather conditions:

Wet Weather Project Impacts: Although the Project’s runoff volumes, flow rates,

and durations will increase, potential impacts of hydromodification (i.e., the

potential to cause erosion, siltation, or channel instability) will be avoided,

minimized, and mitigated by the Project PDFs in the following ways:

o Project site design PDFs, especially open space retention and efficient
irrigation will avoid and/or minimize increases in runoff volume from the
development area, the preferred method for controlling hydromodification
impacts from new development (SCCWRP, 2005a).

o Concentrated flows will be mitigated with energy dissipaters at the discharge
points to the Santa Clara River and the Santa Clara River banks will be
protected by geomorphically-referenced engineering techniques, primarily
with vegetated buried bank stabilization in non-jurisdictional upland areas
adjacent to the river. This type of stabilization technique is the preferred
approach for bank stabilization (SCCWRP, 2005a).

For these reasons, direct hydromodification impacts of the Project on the Santa

Clara River is considered less than significant.

Cumulative Hydromodification Impacts: The Project contributes only 0.5 percent

of the total potential impervious surface at build out within the watershed, the

Project includes hydromodification controls as Project Design Features, future

development projects within the watershed will control flow in compliance with

the sub-regional program, and large-scale changes naturally occur in the Santa

Clara River in response to major episodic events, therefore, the Project’s

contribution to cumulative hydromodification impacts to the Santa Clara River

will be less than significant and consistent with the requirements of the MS4

permit.
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Dry Weather Hydromodification Impacts: It is predicted that all dry weather

flows will be removed in the treatment control PDFs, which also provide

hydrologic source control. As a result, no appreciable change in seasonality of

flows is anticipated to result from development. Based on the comprehensive site

planning, source control, LID, and treatment control strategy and that no dry

weather flows are predicted to be discharges to the Santa Clara River, the impact

of the Project on dry weather water quality and seasonality of flow in the Santa

Clara River is considered less than significant.
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A. POLLUTANTS OF CONCERN

A.1. Pollutants of Concern

Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Sediment: Total
Suspended
Solids (TSS) &
Turbidity

1. Sediment is a common component of

stormwater, and can be a pollutant.

Sediment can be detrimental to aquatic

life (primary producers, benthic

invertebrates, and fish) by interfering

with photosynthesis, respiration, growth,

reproduction, and oxygen exchange in

water bodies. Sediment can transport

other pollutants that are attached to it

including nutrients, trace metals, and

hydrocarbons. Sediment is the primary

component of total suspended solids

(TSS), a common water quality analytical

parameter (CASQA, 2003).

2. Turbidity is a measure of suspended

matter that interferes with the passage of

light through the water or in which visual

depth is restricted. Turbidity may be

caused by a wide variety of suspended

materials, which range in size from

colloidal to coarse dispersions, depending

upon the degree of turbulence. In lakes or

other waters existing under relatively

quiescent conditions, most of the

turbidity will be due to colloidal and

extremely fine dispersions. In rivers

under flood conditions, most of the

turbidity will be due to relatively coarse

dispersions. Erosion of clay and silt soils

may contribute to in-stream turbidity.

Organic materials reaching rivers serve as

food for bacteria, and the resulting

bacterial growth and other

microorganisms that feed upon the

bacteria produce additional turbidity.

Nutrients in runoff may stimulate the

growth of algae, which may also

contribute to turbidity. Discharges of

turbid runoff are primarily of concern

during the construction phase of

development.

1. Narrative objective in the Basin

Plan: �Water shall not contain 

suspended or settleable material in

concentrations that cause nuisance

or adversely affect beneficial uses.� 

2. Basin Plan objective for turbidity:

�Waters shall be free of changes in 

turbidity that cause nuisance or

adversely affect beneficial uses.

Increases in natural turbidity

attributable to controllable water

quality factors shall not exceed the

following limits:

Natural Turbidity Max Increase

0-50 NTU 20%

> 50 NTU 10%

Allowable zones of dilution within
which higher concentrations may
be tolerated may be defined for
each discharge in specific Water
Discharge Requirements.� 
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Nutrients:
Ammonia,
Nitrite, Nitrate,
Total Nitrogen,
and Total
Phosphorus

1. Nutrients including nitrogen and

phosphorus are the major plant nutrients

used for fertilizing landscapes, and are

often found in stormwater. These

nutrients can result in excessive or

accelerated growth of vegetation, such as

algae, resulting in impaired use of water

in lakes and other sources of water

supply. For example, nutrients have led to

a loss of water clarity in Lake Tahoe. In

addition, un-ionized ammonia (one of the

nitrogen forms) can be toxic to fish

(CASQA, 2003).

1. Basin Plan standards for ammonia: �In 

order to protect aquatic life, ammonia

concentrations in receiving waters

shall not exceed the values listed for

the corresponding in-stream conditions

in Tables 3-1 to 3-4.�  The criterion for 

ammonia in Tables 3-1 to 3-4 varies

with pH and temperature; the criterion

is lower for lower pH and temperature.

The basin plan amendment for updated

ammonia standards (dated 04/02,

effective July 15, 2003) will be used.

2. Basin Plan surface water standards for

nitrogen: �Waters shall not exceed 10

mg/L nitrogen as nitrate-nitrogen plus

nitrite-nitrogen (NO3-N + NO2-N), 45

mg/L as nitrate (NO3), 10 mg/L as

nitrate-nitrogen (NO3-N), or 1 mg/L as

nitrite-nitrogen (NO2-N) or as

otherwise designated in Table 3-8.�    

Table 3-8 lists Santa Clara River

Reach 5 with a water quality objective

of 5 mg/L nitrate-N + nitrite-N.

3. Basin Plan groundwater standards for

nitrogen: �Ground waters shall not 

exceed 10 mg/L nitrogen as nitrate-

nitrogen plus nitrite-nitrogen (NO3-N +

NO2-N), 45 mg/L as nitrate (NO3), 10

mg/L as nitrate-nitrogen (NO3-N), or 1

mg/L as nitrite-nitrogen (NO2-N).�  

4. Resolution 03-011 (LARWQCB,

08/2003) promulgates Nitrogen

Compounds TMDLs for Santa Clara

River Reach 5. The numeric target for

NO3-N + NO2-N in the Nitrogen

Compounds TMDL was based on

achieving the existing water quality

objective of 5 mg/L NO3-N + NO2-N.

The numeric target that was used to

calculate the wasteload allocations

included a 10% margin of safety; thus

the numeric target is 4.5 mg/L NO3-N

+ NO2-N (30-day average).

The water quality objectives for
ammonia in Reach 5 used in the
Nitrogen Compounds TMDL are:
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

TMDL Ammonia Water Quality Objective
(mg/L as N)

1-hr 30-day

average average

Reach 5

at County Line 3.4 1.2

Reach 5

below Valencia 5.5 2.0

Reach 5

above Valencia 4.8 2.0

5. Narrative objective for biostimulatory

substances in the Basin Plan: �Waters 

shall not contain biostimulatory

substances in concentrations that

promote algal growth to the extent that

such growth causes nuisance or

adversely affects beneficial uses.� 

Trace metals:
Aluminum,
Copper, Lead,
and Zinc

1. Trace metals are commonly found in

stormwater. Many of the artificial

surfaces of the urban environment (e.g.,

galvanized metal, paint, automobiles, or

preserved wood) contain metals, which

enter stormwater as the surfaces corrode,

flake, dissolve, decay, or leach. Over half

the trace metal load carried in stormwater

is associated with sediments. Metals are

of concern because they can be toxic to

aquatic organisms, can bioaccumulate

(accumulate to toxic levels in aquatic

animals such as fish), and have the

potential to contaminate drinking water

supplies (CASQA, 2003).

2. Aluminum has been identified by the

DPW as a constituent of concern for the

Santa Clara River based on monitoring

conducted at mass emission station S29

(LACDPW, 2005).

1. Narrative objective in the Basin Plan:

�All waters shall be maintained free of 

toxic substances in concentrations that

are toxic to, or that produce

detrimental physiological responses in

human, plant, animal, or aquatic life.

�� 

2. The CTR criteria are the applicable

water quality objectives for protection

of aquatic life (40 CFR §131.38). The

CTR criteria are expressed for acute

and chronic (4-day average)

conditions; however, only acute

conditions are applicable for

stormwater discharges because the

duration of stormwater discharge is

typically less than 4 days in the Project

area.

3. CTR criteria are determined on the

basis of hardness in the receiving

water. In application of criteria to the

Landmark Village project, a hardness

value of 250 mg/L based on the

minimum observed value at USGS

monitoring station will be used.
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

4. CTR criteria at 250 mg/L hardness are

as follows:

a. Dissolved copper � 32 µg/L. 

b. Total lead � 260 µg/L. 

c. Dissolved zinc � 250 µg/L. 

5. The CTR does not include aluminum.

The NAWQC contains an acute

criterion for acid soluble aluminum

(750 µg/L for a pH range of 6.5 to 9.0).

Chloride 1. Resolution No. R03-008, Amendment to

the Water Quality Control Plan (Basin

Plan) for the Los Angeles Region to

Incorporate a Total Maximum Daily Load

for Chloride in the Upper Santa Clara

River (07/03) states: Elevated chloride

concentrations are causing impairments

of the water quality objective in Reach 5

and Reach 6 of the Santa Clara River.

This objective was set to protect all

beneficial uses; agricultural beneficial

uses have been determined to be most

sensitive, and not currently attained at the

downstream end of Reach 5 and Reach 6

in the Upper Santa Clara River. Irrigation

of salt sensitive crops such as avocados

and strawberries with water containing

elevated levels of chloride results in

reduced crop yields. Chloride levels in

groundwater are also rising.

1. The Basin Plan chloride objective for

Reach 5 of the Santa Clara River is

100 mg/L.

2. The TMDL wasteload allocation for

MS4 discharges into Santa Clara River

Reach 5 is 100 mg/L.
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Pathogens
(Bacteria,
Viruses, and
Protozoa)

1. Bacteria and viruses are common

contaminants of stormwater. For separate

storm drain systems, sources of these

contaminants include animal excrement

and sanitary sewer overflow. High levels

of indicator bacteria in stormwater have

led to the closure of beaches, lakes, and

rivers to contact recreation such as

swimming (CASQA, 2003).

2. Fecal and total coliform are frequently

monitored indicator organisms of

pathogens.

3. Human-related activities can increase

coliform concentrations.

4. Concentrations of coliform in stormwater

also can be elevated due to the presence

of coliform bacteria from natural sources.

1. Basin Plan objectives are based on the

designated uses of the water body.

Santa Clara River Reach 5 is listed

with a REC1 beneficial use. Resolution

No. 01-018 (LARWQCB, 2001)

amended the Basin Plan objectives for

bacteria in waters with a contact

recreation beneficial use. These

standards for freshwaters are

Geometric Mean Single Sample

E. coli 126/100 mL 235/100 mL

fecal 200/100 mL 400/100 mL
coliform

Petroleum
Hydrocarbons:
Oil & Grease
and Polycyclic
Aromatic
Hydrocarbons
(PAHs)

1. Oil and grease includes a wide array of

hydrocarbon compounds, some of which

are toxic to aquatic organisms at low

concentrations. Sources of oil and grease

include leakage, spills, cleaning and

sloughing associated with vehicle and

equipment engines and suspensions,

leaking and breaks in hydraulic systems,

restaurants, and waste oil disposal

(CASQA, 2003).

2. Hydrocarbons are hydrophobic (low

solubility in water), have the potential to

volatilize, and most forms are

biodegradable. A subset of

hydrocarbons, Polynuclear Aromatic

Hydrocarbons (PAHs) can be toxic

depending on the concentration levels,

exposure history, and sensitivity of the

receptor organisms. Of particular concern

are those PAH compounds associated

with transportation-related sources.

3. Petroleum hydrocarbons are ubiquitous,

and used in a wide variety of

applications. Potential sources are

generally expected to increase with urban

development and potentially during

construction of the Project.

1. Narrative objective in the Basin Plan

for oil & grease: �Waters shall not 

contain oils, greases, waxes, or other

materials in concentrations that result

in a visible film or coating on the

surface of the water or on objects in

the water, that cause nuisance or that

otherwise adversely affect beneficial

uses.� 

2. PAHs are a class of compounds. CTR

values for individual PAHs are

available for protection of human

health only. There are no regulatory

standards for PAHs for the protection

of aquatic health.
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Pesticides 1. Pesticides (including herbicides,

fungicides, rodenticides, and insecticides)

have been repeatedly detected in

stormwater at toxic levels, even when

pesticides have been applied in

accordance with label instructions. As

pesticide use has increased, so too have

concerns about adverse effects of

pesticides on the environment and human

health. Accumulation of these compounds

in simple aquatic organisms, such as

plankton, provides an avenue for

biomagnification through the food web,

potentially resulting in elevated levels of

toxins in organisms that feed on them,

such as fish and birds (CASQA, 2003).

2. Pesticides loads may be present in runoff

from developed areas due to pesticide use

for urban landscaping.

1. Narrative objective in the Basin Plan:

�Waters designated for use as domestic 

or municipal supply (MUN) shall not

contain concentrations of pesticides in

excess of the limiting concentrations

specified in � Title 22 of the 

California Code of Regulations �.�  

Title 22 contains maximum

contaminant levels for a range of

pesticides.

2. CTR lists numeric objectives for some,

but not all pesticides. There are no

CTR criteria for diazinon and

chlorpyrifos, but these pesticides,

along with other toxic legacy

pesticides such as Chlordane, Dieldrin,

DDT, and Toxaphene, are now banned

from most residential uses.
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Trash and
Debris

1. Gross Pollutants (trash, debris, and

floatables) may include heavy metals,

pesticides, and bacteria in stormwater.

Typically resulting from an urban

environment, industrial sites and

construction sites, trash and floatables

may create an aesthetic �eye sore� in 

waterways. Gross pollutants also include

plant debris (such as leaves and lawn-

clippings from landscape maintenance),

animal excrement, street litter, and other

organic matter. Such substances may

harbor bacteria, viruses, vectors, and

depress the dissolved oxygen levels in

streams, lakes, and estuaries sometimes

causing fish kills (CASQA, 2003).

2. During the construction phase, there is

potential for an increase in trash and

debris loads due to lack of proper

contractor good housekeeping practices at

the construction site.

1. Basin Plan narrative floating material

objective: �Waters shall not contain 

floating materials, including solids,

liquids, foams, and scum, in

concentrations that cause a nuisance or

adversely affect beneficial uses.� 

2. Basin Plan narrative settleable

materials objective: "Waters shall not

contain suspended or settleable

material in concentrations that cause

nuisance or adversely affect beneficial

uses."

3. Basin Plan narrative Biochemical

Oxygen Demand (BOD5) objective:

"Waters shall be free of substances that

result in increases in the BOD which

adversely affect beneficial uses."

4. Basin Plan objectives for dissolved

oxygen (DO): "At a minimum (see

specifics below), the mean annual

dissolved oxygen concentration of all

waters shall be greater than 7 mg/L,

and no single determination shall be

less than 5.0 mg/L, except when

natural conditions cause lesser

concentrations.

The dissolved oxygen concentration of
all surface waters designated as
WARM shall not be depressed below 5
mg/L as a result of waste discharges."

MBAS
(Methylene blue
activated
substances)

1. MBAS are related to the presence of

detergents in water. Positive results may

indicate the presence of wastewater or be

associated with urban runoff due to

commercial and/or residential vehicle

washing or other outdoor washing

activities. Surfactants disturb the surface

tension which affects insects and can

affect gills in aquatic life.

1. Basin Plan objective for MBAS:

�Waters shall not have MBAS 

concentrations greater than 0.5 mg/L in

water designated (MUN).� 

Cyanide 1. Cyanide has been identified by the Los

Angeles County Department of Public

Works as a constituent of concern for the

Santa Clara River based on monitoring

conducted at mass emission Station S29

1. The CTR criteria are the applicable

water quality objectives for protection

of aquatic life (40 CFR 131.38). The

CTR criteria are expressed for acute

and chronic (4-day average)
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

(LACDPW, 2005). Cyanide is used in

electroplating, metallurgy, and gold

mining. It is also used to make synthetic

fibers, plastics, dyes, pharmaceuticals,

and pesticides, including fumigants. In

addition, cyanide serves as a chemical

intermediate in various production

processes. Natural cyanides are produced

by certain bacteria, fungi, and algae, and

they are present in a number of plants and

foods as cyanogenic glycosides. Man-

made cyanides typically enter the

environment from metal finishing and

organic chemical industries. Other

sources include iron and steel works,

municipal waste burning, cyanide-

containing pesticides, road deicers, and

vehicle exhaust.

conditions; however, only acute

conditions are applicable for

stormwater discharges because the

duration of stormwater discharge is

typically less than 4 days in the Project

area. CTR freshwater aquatic life

protection acute criteria is 22 µg/L.

Bioaccumulation 1. Some pollutants of concern in stormwater

runoff, such as metals or pesticides, have

the potential to bioaccumulate in aquatic

organisms potentially affecting the health

of those organism or other species higher

up the food chain.

1. Although bioaccumulation is not a

pollutant, it is a condition of concern.

The Basin Plan objective for

bioaccumulation is: �Toxic pollutants 

shall not be present at levels that would

bioaccumulate in aquatic life to levels

which are harmful to aquatic life or

human health.� 

Oxygen,
Dissolved &
BOD
(Biochemical
oxygen demand)

1. Adequate DO levels are required to

support aquatic life. Depressed levels

may lead to anaerobic conditions.

2. BOD can result in decreased dissolved

oxygen levels affecting beneficial uses

such as habitat designations.

3. DO & BOD are correlated to nutrients

and other organic compounds and are

subsumed by those categories.

1. Basin Plan objective for dissolved

oxygen: �The dissolved oxygen 

content of all surface waters designated

as WARM shall not be depressed

below 5 mg/L as a result of waste

discharges.� 

2. Basin Plan objective for BOD: �Waters 

shall be free of substances that result in

increases in the BOD which adversely

affect beneficial uses.� 
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Biostimulatory
substances

1. Biostimulatory substances include excess

nutrients and other compounds that

stimulate aquatic growth resulting in

impaired aesthetics and water quality

impairments such as lowered dissolved

oxygen values.

2. Biostimulatory substances are correlated

to nutrients and other organic compounds

and are subsumed by those categories.

1. Basin Plan objectives for

biostimulatory substances: �Waters 

shall not contain biostimulatory

substances in concentrations that

promote aquatic growth to the extent

that such growth causes nuisance of

adversely affects beneficial uses.� 

Chemical
Pollutants

3. Chemical pollutants in excessive amounts

in drinking water are harmful to human

health.

4. The chemical pollutants referenced under

this water quality objective, such as trace

metals and nitrate, are either subsumed by

the categories above, or are not found in

urban runoff (e.g., fluoride).

2. Basin Plan objectives for chemical

Pollutants: �Surface waters shall not 

contain concentrations of chemical

Pollutants in amounts that adversely

affect any designated beneficial use.� 

Temperature 1. Elevated temperatures are typically

associated with discharges of process

wastewaters or non-contact cooling

waters. Increase in temperature can result

in lower dissolved oxygen levels

impairing habitat and other beneficial

uses of receiving waters. Stormwater

runoff from the Project site is expected to

cool somewhat during treatment in

structural BMPs and will be diluted in the

receiving water. As the beneficial uses in

the receiving waters for the Project

include warm freshwater habitat to

support warm water ecosystems, any

increase in temperature resulting from

stormwater runoff from the project is

expected to be less than significant.

1. Basin Plan objectives for temperature:

�For waters designated WARM, water 

temperature shall not be altered by

more than 5 ºF above the natural

temperature. At no time shall these

WARM-designated waters be raised

above 80 ºF as a result of waste

discharges�. 
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Pollutant of
Concern (1) Rationale for Selection / Exclusion Significance Criteria

Total Residual
Chlorine

1. Municipal pools and private pools in

areas served by a municipal sanitary

system are required to be discharged into

the sanitary system. Chlorine

disinfection will not take place on the

project site and there will not be any

sources of elemental chlorine. Chloride

sources (e.g. fertilizers or other

compounds with salts) are evaluated

separately. Therefore, total residual

chlorine will not be present in runoff

from the project.

1. Basin Plan objectives for total residual

chlorine:  �Chlorine residual shall not 

be present in surface water discharges

at concentrations that exceed 0.1 mg/L

and shall not persist in receiving

waters at any concentration that causes

impairment for beneficial uses�. 

Color, Taste,
and Odor

1. Undesirable tastes and odors in water

may be a nuisance and may indicate the

presence of a pollutant(s). Odor

associated with water can result from

decomposition of organic matter or the

reduction of inorganic compounds, such

as sulfate. Other potential sources of

odor causing substances, such as

industrial processes, will not occur as part

of the project. Color in water may arise

naturally, such as from minerals, plant

matter, or algae, or may be caused by

industrial pollutants.

2. The Project will contain no heavy

industrial uses. Commercial areas of the

project are not expected to be a

significant source of pollutants that might

impart color or odor to stormwater flows

from the Project area. Source controls

are expected to reduce the amount of

plant material and BMPs will reduce

sediment which could contribute to color

or odor nuisances. Therefore, color-,

taste-, or odor-producing substances are

not pollutants of concern for the project.

1. Basin Plan objective for color:

�Waters shall be free of coloration that 

causes nuisance or adversely affects

beneficial uses�. 

2. Basin Plan objectives for taste and

odor:  �Ground waters shall not 

contain taste or odor-producing

substances in concentration that cause

nuisance or adversely affect beneficial

uses�. 
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Pollutant of
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Exotic
Vegetation

1. Exotic vegetation typically provides little

habitat value and can out compete native

vegetation that is more suitable habitat

for aquatic and terrestrial organisms.

2. The landscape management plan will not

use exotic vegetation, and undesirable

invasive vegetation will be eradicated to

the extent possible. Therefore, exotic

vegetation is not a pollutant of concern

for the Project.

1. Basin Plan objective for exotic

vegetation: �Exotic vegetation shall 

not be introduced around stream

courses to the extent that such growth

causes nuisance or adversely affects

designated beneficial uses.� 

Mineral Quality
(TDS, Boron,
Sulfate, Sodium
Absorption
Ratio - SAR)

1. LACDPW stormwater monitoring data

arithmetic mean concentrations for TDS,

sulfate, and boron for urban land uses are

below the water quality objectives for

minerals. Calculated SAR values are 0.6

for SF residential and 1.9 for commercial

based on LACDPW data. The minerals

listed in the Basin Plan, except chloride

and nitrogen, are not believed to be

pollutants of concern due to the absence

of river impairments and /or anticipated

runoff concentrations below the Basin

Plan objectives

1. Basin Plan objectives for minerals:

Reach 5
TDS (mg/L) 1000
Sulfate (mg/L) 400
Boron (mg/L) 1.5
SAR (mg/L) 10

pH 1. Mean runoff concentrations in the Los

Angeles County stormwater monitoring

data ranged from 6.5 for mixed- and

single-family residential land uses to 7.0

for commercial land use. Therefore, pH

in the Santa Clara River is not expected

to be affected by runoff discharges from

the project.

1. Basin Plan objective for pH: �the pH 

of inland waters shall not be depressed

below 6.5 or raised above 8.5 as a

result of waste discharges. Ambient

pH levels shall not be changed more

than 0.5 units from natural conditions

as a result of waste discharge.� 
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PCBs 1. PCBs are highly toxic persistent

chemicals that have been historically

released into the environment from

industrial uses, such as transformers.

Due to their persistence, PCBs can still be

detected in urban runoff due to historic

industrial sources of these chemicals.

2. The project area did not historically

include PCB-producing land uses and

industrial land uses are not included in

the proposed project. Therefore, PCBs

are not a pollutant of concern for the

project.

1. Basin Plan narrative regarding PCBs:

�The purposeful discharge of PCBs to 

waters of the Region, or at locations

where the waste can subsequently

reach waters of the Region, is

prohibited. Pass-through or

uncontrollable discharges to waters of

the Region, or at locations where the

waste can subsequently reach waters of

the Region, are limited to 70 pg/L (30

day average) for protection of human

health and 14 ng/L and 30 ng/L (daily

average) to protect aquatic life in

inland fresh waters and estuarine

waters respectively�. 

Radioactive
Substances

1. Some activities such as mining or

industrial activities can increase the

amount of radioactive substances

impairing beneficial uses.

2. The project will not have industrial or

other activities that would be a source of

any radioactive substances, and

development will stabilize any naturally

radioactive soils, though unlikely to be

present in the project area. Therefore,

radioactive substances are not a pollutant

of concern for the project.

1. Basin Plan narrative objective for

radioactive substances: �Radionuclides 

shall not be present in concentrations

that are deleterious to human, plant,

animal, or aquatic life or that result in

the accumulation of radionuclides in

the food web to an extent that presents

a hazard to human, plant, animal, or

aquatic life�. 

1. The pollutants of concern for the water quality analysis are those that are anticipated or potentially could be
generated by the project at concentrations, based on water quality data collected in Los Angeles County from land
uses that are the same as those included in the Project, that current loadings or historic deposits of the pollutant are
impacting the beneficial uses of a receiving water, elevated levels of the pollutant are found in sediments of a
receiving water and/or have the potential to bioaccumulate in organisms therein, or the detectable inputs of the
pollutant are at concentrations or loads considered potentially toxic to humans and/or flora and fauna.
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B. WATER QUALITY MODEL METHODOLOGY

B.1. Model Description

B.1.1. Model Overview

The model used to assess stormwater quality impacts associated with the proposed Newhall
Ranch Landmark Village sub-division is an empirical, volume-based pollutant loads model. This
type of loadings model is generally applicable in the planning and evaluation stages of a project.
The model was developed to assess the potential impact of development on water quality and to
evaluate the effectiveness of the structural Best Management Practices (BMPs) that will treat
storm water runoff as part of the project storm water treatment system. Two project conditions
were evaluated with the water quality model:

1. Pre-development
2. Post-development with treatment BMPs

Measured runoff volumes and water quality characteristics of storm water are highly variable.
To account for this variability, a statistical modeling approach was used to estimate the volume
of storm water, the concentration of pollutants in storm water, and the overall pollutant load
(total mass of pollutants) in storm water runoff. A statistical description of storm water provides
an indication of the average characteristics and variability of the water quality parameters of
storm water. It does not forecast runoff characteristics for specific storms or monitoring periods.

The statistical model is based on relatively simple rainfall/runoff relationships and estimated
concentrations in storm water runoff. The volume of storm water runoff is estimated using a
modification to the Rational Formula, an empirical expression that relates runoff volume to the
rainfall depth and the basin characteristics such as imperviousness, and soils infiltration
characteristics. The pollutant concentration in storm water runoff is represented by an expected
average pollutant concentration, called the event mean concentrations (EMC). The EMCs are
estimated from available monitoring data from, and are strongly dependent on the land-use type.

The flow chart in Figure B-1 provides an overview of the modeling methodology.
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Figure B-1: Overview of Water Quality Analysis Methodology 
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The model does not incorporate the hydraulics or hydrology of the site, which would be more
appropriate for design stages and requires additional data and more sophisticated modeling. The
model includes water quality benefits achieved by structural BMPs but not source control BMPs
because data is generally not available or conclusive for the latter. Model results are presented
for average annual runoff volumes, pollutant loads, and pollutant concentrations.

As with all environmental modeling, the precision of results is heavily dependent on how well
the hydrologic, water quality and BMP effectiveness data describe the actual site characteristics.
Local and regional data are used to the fullest extent possible to help minimize errors in
predictions, but such data are limited and traditional calibration and verification of the model is
not feasible. It is important to note that the predictions of relative differences should be more
accurate than absolute values.

B.1.2. Model Assumptions

The water quality modeling methodology requires that some assumptions are made for both the
model input parameters and the way the modeling calculations are carried out. Section B.2.6
discusses the assumptions that were made in specifying the model parameters and Section B.3.4
discusses the assumptions regarding the modeling approach. Section B.4 discusses model
accuracy.

B.2. Model Input Parameters

Many parameters that can affect pollutant loads and concentrations vary spatially and may not be
adequately represented by stormwater monitoring data collected at discrete locations. Examples
include source concentrations, topography, soil type, and rainfall characteristics all of which can
influence the buildup and mobilization of pollutants. The following model parameters represent
the best data currently available for representation of existing and developed site conditions in
the water quality model.

B.2.1. Storm Events

Rainfall analysis was conducted with data from the National Climatic Data Center (NCDC)
Newhall rain gauge (station number 046162), located in the town of Newhall, California. Figure
B-2 shows the location of the Newhall gauge in relation to the Newhall Ranch Landmark Village
Project area. This gauge is located approximately 7 miles from the project. The gauge elevation
of 1,243 ft above mean sea level (AMSL) is comparable to the Landmark Village Project area
elevation of approximately 1,000-1,200 ft AMSL.

While the period of record rainfall data collected at the Newhall rain gauge is quite long (35
years), there are still some gaps in the record. In order to improve the characterization of rainfall
at the project site, estimates of the missing rainfall data were made through correlation of the
Newhall rain gauge with the San Fernando rain gauge (NCDC station number 047762) which is
located approximately 5 miles away (south and slightly east).
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The Castaic Junction gauge monitored by the Los Angeles County Department of Public Works
(LACDPW) is located closer to the Project; however, the usable period of record at this gauge is
limited to approximately 12 years which is considered too short to produce significant results in
long-term simulation.

NCDC Newhall
Rain Gage

Newhall Ranch
Project Location

Figure B-2: Location of Newhall Rain Gauge in the Vicinity of the Project Area

First a comparison of daily rainfall totals was made from the available data to assess the
similarity in rainfall amounts between the two stations. Daily data from 1969 to 2003 was
screened to keep only the 24-hour totals with measured rainfall at both stations, which eliminated
missing data at either station. Correlation of the 24-hour rainfall totals is shown in Figure B-3.



APPENDIX B

B-5

y = 0.983x

R
2

= 0.689

0

1

2

3

4

5

6

7

8

0 1 2 3 4 5 6 7

San Fernando Daily Total (in)

Figure B-3: Correlation of 24-hour Totals between Newhall & San Fernando Gauges

The correlation is reasonably strong considering that the comparison is between the daily
accumulations, i.e. a storm could result in appreciable rainfall at one gauge and little rainfall at
the other. This comparison indicates that daily precipitation depths are similar between the two
gauges. Another comparison was made using only months with a complete rainfall record and
measured rainfall at both stations (Figure B-4). This monthly correlation was much stronger due
to the longer comparison period, and indicated slightly higher rainfall amounts at the Newhall
gauge compared to the San Fernando gauge.
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Figure B-4: Correlation of Monthly Totals Newhall & San Fernando Gauges

Based on the relationship developed through the monthly comparison, a multiplier of 1.025 was
applied to the hourly rainfall data from the San Fernando gauge to fill in the missing periods of
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rainfall data at the Newhall gauge. Values were rounded to the nearest 1/100 inch after the
adjustment.

Rainfall analysis was conducted for all storm events and for the storms that are expected to
contribute to stormwater runoff (storms > 0.1 inches). The rainfall data were analyzed using a
code similar in performance to EPA�s Synoptic Rainfall Analysis Program (SYNOP).  The 
customized code (GeoSYNOP) was used as it facilitates filling in missing periods of data and is
more robust when handling the date and time of storms. GeoSYNOP subdivides the rainfall
record into discrete events separated by a dry inter-event period, which in this case was set to a
minimum of 6 hours. Small rainfall events whose depth was less than or equal to 0.10 inches
were deleted from the record as such events tend to produce little if any runoff (USEPA, 1989;
Schueler, 1987). For the Newhall gauge, a total of 538 storm events (> 0.1 inches) were
segregated from the continuous data. Storm statistics for the full (all the storms) and the
trimmed (storms > 0.1 inch) data sets are shown in Table B-1.

Table B-1: Analysis Results for the Actual and Filled Newhall Rainfall Data

Newhall Gauge 1969 – 2003 Original Record Augmented Record1

Storms
Total Missing Records (days): 427 52

Average annual rainfall (in): 17.4 18.8

Total number of storms: 840 890

Average number of storms per year: 24.0 25.4

Average storm volume (in): 0.72 0.74

Average storm duration (hrs): 6.87 7.35

Average storm intensity (in/hr): 0.103 0.101

Average annual rainfall (in): 16.2 17.9

Total number of storms: 493 538

Average number of storms per year: 14.1 15.4

Average storm volume (in): 1.15 1.16

Average storm duration (hrs): 11.0 11.5

Average storm intensity (in/hr): 0.107 0.105

1- Augmented record includes adjusted data from San Fernando gauge to fill gaps in Newhall gauge record.

B.2.2. Runoff Coefficients

One of the most variable parameters is the runoff coefficient, which is a function of the percent
impervious. Novotny and Olem (1994), when discussing the Rational Formula, state �...the 
runoff coefficient is the most important task of the entire calculation.�  The following describes 
how the runoff coefficients were estimated in the model.

B.2.2.1. SWMM Runoff Coefficient Modeling Parameters

The Water Quality model uses a linear equation to estimate a runoff coefficient for sub-basins as
a function of the percent impervious. The format of this equation is described as:
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Runoff Coefficient = Slope % Impervious + Intercept

The appropriate slope and intercept to define the runoff coefficient equation may be taken from
region-specific data, regulatory guidance or developed using hydrologic models. The Los
Angeles County Standard Urban Stormwater Mitigation Plan (SUSMP) Manual and the LA
County Hydrology Manual use the following equation to calculate developed runoff coefficient:

CD = (0.9  Imperviousness) + (1.0 � Imperviousness) CU

Where: CD = Developed Runoff Coefficient

Imperviousness = Proportion Impervious (0 to 1)

CU = Undeveloped Runoff Coefficient

The undeveloped runoff coefficient (CU) in this equation is a function of soil type and rainfall
intensity. For most soils found in LA County area and the range of intensities associated with
water quality storms, CU may be assumed to equal 0.1. Substituting this value into the equation
above yields:

Runoff Coefficient = 0.008 % Impervious + 0.1

Note: This equation was not used in water quality modeling. It was only used as a basis for
comparison with project-specific runoff coefficient equations developed as described below.

As the Landmark Village Project area contains a variety of soil conditions, continuous
simulation modeling, using the Storm Water Management Model (SWMM), was conducted to
determine the appropriate slope and intercept parameters to use in the linear runoff coefficient
equation. Key parameters for the SWMM model are shown in Table B-2.

Table B-2: SWMM Runoff Module Parameters

SWMM Runoff Parameters Units Values

Wet time step seconds 600

Wet/dry time step seconds 600

Dry time step seconds 14,400

Impervious Manning�s n  0.012 

Pervious Manning�s n   0.25 

Drainage area modeled for Rv
determination

acres
10 (Actual project areas sub-divided by
hydrologic soil groups and normalized to 10
acre catchments)

Shape
Rectangular, 500 ft flow path length for
pervious areas, 250 ft flow path length for
impervious area.

Impervious Fractions
Modeled

0%, 33.3%, and 100%. See Table B-3 for
specific runoff block dimensions.

Slope ft/ft 0.02, project area is relatively flat.

Evaporation in/month 80% of reference ET values contained in
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SWMM Runoff Parameters Units Values

Table B-5 were used for the existing site
conditions to reflect existing uses and the
post-development project condition.

Soil properties / infiltration
Green-Ampt soil parameters as contained in
Table B-4.

Depression storage,
impervious

inches
0.02, based on Table 5-14 in SWMM manual
(James and James, 2000).

Depression storage, pervious inches
0.06, based on Table 5-14 in SWMM manual
(James and James, 2000).

Runoff path lengths will affect ET and runoff volumes. As the path length increases, ET and
infiltration increase and runoff decreases. For consistency in model runs three scenarios were
modeled as shown in Table B-3 with consistent runoff path lengths for pervious surfaces and
impervious surfaces. Rectangular catchments were assumed, thus the catchment width for input
to SWMM was calculated as the catchment area divided by the total path length. As only one
width may be assigned for each catchment, modeled impervious fractions were chosen
specifically to result in consistent runoff path lengths for pervious and impervious surfaces.
Maintaining consistent path lengths ensures that the results of SWMM can be well-approximated
by a linear trendline.

Table B-3: SWMM Runoff Block Modeled Percent Impervious Values

Area (ac) % Impervious
SWMM Width

(ft)
Pervious Flow

Length (ft)
Pervious Flow

Length (ft)

10 0 871 500 0

10 33.3 581 500 250

10 100 1742 0 250

Some soils in the vicinity of the project area have been classified as sandy-loam soils deposited
by the Santa Clara River (R.T. Frankian & Associates, 2001). Soils in the Landmark Village
Project area were conservatively modeled with infiltrative capacity comparable to silt-loam soils,
resulting in little surface runoff for the existing condition and a conservative estimate for the
developed condition when further reducing the hydraulic conductivity by 25 percent to account
for compaction. The Green-Ampt soils properties used for the SWMM modeling are shown in
Table B-4.
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Table B-4: Green-Ampt Soil Parameters

Soil Texture Class

Suction
Head
(cm) Ks (cm/hr)

Suction
Head (in) Ks (in/hr)

Silt Loam � Existing Condition 16.68 0.68 6.57 0.27 

Silt Loam � Developed 
Condition

16.68 0.51 6.57 0.20

Soil properties estimated from information contained in Table 5.5.5 of the Handbook of Hydrology (Maidment, ed.
2003)

Reference ET values for estimating actual ET rates was taken from Figure B-5 produced by the
California Department of Water Resources. The Landmark Village Project site is located in zone
14. Reference ET values for zone 14 are reproduced in Table B-5.

Existing site conditions consist of agricultural row crops, both irrigated and dry farming. To
represent average existing site conditions, 80% of the reference ET values were used to reflect
dry farming crops with lower water requirements and irrigated farming with slightly higher
evapotranspiration rates. Eighty percent of the reference ET values were also used to simulate
the landscaped areas in the post-development condition.

Table B-5: Evaporation Parameters for Hydrology Model (from CA ET map)

Evapotranspiration Rates 80%
Month

Inch / day Days / month Inch / Month Inch / Month

January 0.05 1.24 1.55 1.24

February 0.08 1.79 2.24 1.79

March 0.12 2.98 3.72 2.98

April 0.17 4.08 5.1 4.08

May 0.22 5.46 6.82 5.46

June 0.26 6.24 7.8 6.24

July 0.28 6.94 8.68 6.94

August 0.25 6.2 7.75 6.2

September 0.19 4.56 5.7 4.56

October 0.13 3.22 4.03 3.22

November 0.07 1.68 2.1 1.68

December 0.05 1.24 1.55 1.24

Total 45.63 57.04 45.63
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Figure B-5: Reference ET for CA Zones 

 
 

B.2.2.2. SWMM Runoff Coefficient Results 
Using the model input parameters described above, runoff coefficient equations have been 
developed for all modeled watersheds. Figure B-6 and Figure B-7 display the SWMM results (as 
diamonds) and the best fit line for existing and developed project conditions, respectively.   
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Figure B-6: Existing Conditions Runoff Coefficient Equation
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Figure B-7: Developed Conditions Runoff Coefficient Equation

The intercept was rounded to three decimal places resulting in the following equations used to
estimate runoff coefficients in the water quality model as a function of imperviousness

Existing Conditions: Runoff Coefficient = 0.0092 % Impervious + 0.035

Developed Conditions: Runoff Coefficient = 0.0089 % Impervious + 0.063
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B.2.3. Land Use & Treatment BMPs

The delineation of land uses and areas within Landmark Village were determined from the
Vesting Tentative Tract Map No. 53108 for the developed Project conditions. The existing and
developed conditions of the Project and associated off-site areas are summarized in Table B-6
and Table B-7, respectively.

Included in the water quality analysis are 103.6 acres of off-site project areas. The section of
State Route 126 (SR126) adjacent to the Landmark Village Project area will undergo widening,
which will increase the area of this section of SR126 from 72.8 to 95.6 acres. Four water tanks
and access roads will be located near the project. The required area for the water tanks was
conservatively estimated at 2 acres per tank and access road, as detailed information is not yet
available. Modeled areas for SR126 for existing and developed conditions are shown in Table
B-6 and Table B-7, respectively.

Table B-6: Existing Conditions Project & Off-site Areas

Development Area (Acres)

Off-SiteLand Use
Project Site

SR126 Water Tanks

Row Crops 292.6

Roads 72.8

Open Space 22.8 8

Total 292.6 95.6 8

Table B-7: Developed Conditions Project & Off-site Areas

Development Area (Acres)
Off-SiteLand Use

Project Site
SR126 Water Tanks

Single family 50
Multi-family 60.7
Apartments 21
Commercial 36.5 8

Elementary School 9
Parks 16.1

Recreation Centers 5.2
Trails & Misc. 38.3

Roads 55.8 95.6

Total 292.6 95.6 8

Table B-8 provides the modeled land uses and percent impervious values used to represent the
existing and developed project and off-site conditions. The modeled land uses were based on the
most representative land use within the available data sets (see Section B.2.4). If a representative
land use was not available from the monitored land uses (Section B.2.4), then a conservative land
use was used. For example, the water tanks and associated access roads will have very low
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traffic and are not expected to result in appreciable pollutant loads in stormwater runoff. The
commercial land use, while expected to be very conservative for representing the water tanks and
access roads, is believed to most closely simulate these types of land uses and was therefore
selected to represent runoff from these areas.

Table B-8: Modeled Land Uses, Percent Imperviousness, & Data Source

Land Use
Modeled Percent

Impervious
Modeled Land Use

Row Crops 15% Agriculture

Single family 42% Single Family Residential

Multi-family 68% Multi-family Residential

Apartments 68% Multi-family Residential

Commercial 92% Commercial

Elementary School 82% Education

Parks 15% Open Space

Recreation Centers 15% Open Space

Trails & Misc. 5% Open Space

Roads 100% Transportation

1 Percent impervious values are based on the LA County Hydrology Manual.

Stormwater runoff from all developed areas within the Landmark Village Project will be routed
to bioretention areas, vegetated swales, and/or extended detention basin treatment control BMPs.
Catch basin inserts will also be used in high use parking lots. The off-site SR-126 expansion
Project will provide vegetated swale treatment for both the new and existing untreated roadway
area. The utility corridor maintenance access road and potential future trail, as well as the water
tanks and access roads, will drain to biofiltration treatment (vegetated swale or filter strip) or
bioretention treatment. The extended detention basin, vegetated swales, and bioretention areas
will be designed to operate off-line, receiving dry weather flows, small storm flows, and the
initial portion of large storm flows from a low-flow diversion structure in the storm drain. The
effectiveness of treatment BMPs is evaluated without taking site design and source control
BMPs into account. Therefore, the analysis is conservative in that it understates water quality
controls.

B.2.4. Stormwater Runoff Pollutant Concentrations

Stormwater monitoring data collected by LACDPW was used to derive estimates of pollutant
concentrations in runoff from urban land uses. The existing conditions of the Landmark Village
Project site contain agricultural uses. Stormwater monitoring data collected by Ventura County
was used to estimate stormwater pollutant concentrations for agricultural land use.
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B.2.4.1. Los Angeles County Monitoring Data

Recent and regional land-use based stormwater quality monitoring data was collected through
the LA County Stormwater Monitoring Program. This program was initiated with the goal of
providing technical data and information to support effective watershed stormwater quality
management programs in Los Angeles County. Specific objectives of this project included
monitoring and assessing pollutant concentrations from specific land uses and watershed areas.
In order to achieve this objective, the County undertook an extensive stormwater sampling
project that included 8 land use stations and 5 mass emission stations (located at the mouths of
major streams and rivers), which were tested for 82 water quality constituents. These data are
presented in Los Angeles County 1994-2000 Integrated Receiving Water Impacts Report, 2000
and Los Angeles County 2000-2001 Stormwater Monitoring Report, 2001.

Stormwater quality for the Newhall Ranch and the Landmark Village sub-division was estimated
based on the recent EMC data collected by LA County (LA County, 2000). These data were
used because of the relatively close location to the project site and because the monitored land
uses were representative of the proposed land uses for the Newhall Ranch Project. The
monitored land uses stations are listed in Table B-9 with a brief description of the site and when
the monitoring data were collected.

Table B-9: LA County Land Use Monitoring Stations Available for Water Quality
Modeling

Station Name #
Modeled
Land Use

Site Description1
Years

Monitoring
Conducted

Santa Monica
Pier

S08 Commercial

The monitoring site is located near intersection
of Appian Way and Moss Avenue in Santa
Monica. The storm drain discharges below the
Santa Monica Pier. Drainage area is
approximately 81 acres. The Santa Monica
Mall and Third St. Promenade dominate the
watershed with remaining land uses consisting
of office buildings, small shops, restaurants,
hotels and high-density apartments.

1995-1999

Sawpit Creek S11
Open Space
(& Parks)

Located in Los Angeles River watershed in
City of Monrovia. The monitoring station is
Sawpit Creek, downstream of Monrovia Creek.
Sawpit Creek is a natural watercourse at this
location. Drainage area is approximately 3300
acres.

1995-2001

Project 620 S18
Single Family

Residential

Located in the Los Angeles River watershed in
the City of Glendale. The monitoring station is
at the intersection of Glenwood Road and
Cleveland Avenue. Land use is predominantly
high-density, single-family residential.
Drainage area is approximately 120 acres.

1995-2001

Project 1202 S24
Light

Industrial
Located in the Dominguez Channel/Los
Angeles Harbor Watershed in the City of

1995-2001
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Station Name #
Modeled
Land Use

Site Description1
Years

Monitoring
Conducted

Carson. The monitoring station is near the
intersection of Wilmington Avenue and 220th
Street. The overall watershed land use is
predominantly industrial.

Dominguez
Channel

S23
Freeway

(Roadways)

Located within the Dominguez Channel/Los
Angeles Harbor watershed in Lennox, near
LAX. The monitoring station is near the
intersection of 116th Street and Isis Avenue.
Land use is predominantly transportation and
includes areas of LAX and Interstate 105.

1995-2001

Project 474 S25
Education
(Schools)

Located in Los Angeles River watershed in the
Northridge section of the City of Los Angeles.
The monitoring station is located along Lindley
Avenue, one block south of Nordoff Street.
The station monitors runoff from the California
State University of Northridge. Drainage area
is approximately 262 acres.

1997-2001

Project 404 S26
Multi-Family
Residential

Located in Los Angeles River watershed in
City of Arcadia. The monitoring station is
located along Duarte Road, between Holly Ave
and La Cadena Ave. Drainage area is
approximately 214 acres.

1997-2001

1) Los Angeles County 1999-2000 Draft Stormwater Monitoring Report (Los Angeles County, 2000)

B.2.4.2. Ventura County Monitoring Data

As part of its NPDES permit, the Ventura County Flood Control District conducts monitoring to
determine the water quality of stormwater runoff from areas with specific land uses. One
monitoring station, Wood Road at Revolon Slough (site A-1), drains the approximately 350 acre
Oxnard Agricultural Plain, which is comprised almost entirely of agricultural land (primarily row
crops), including a small number of farm residences and ancillary farm facilities for equipment
maintenance and storage. Data from the Wood Road station was used to estimate pollutant
concentrations in stormwater runoff for agricultural land use.

Land use runoff sampling for the Ventura County stormwater monitoring program originally
began during the 1992/93 monitoring season, with up to several samples collected at each site
during each storm season. For the A-1 site, the period of record begins during the 1996/97 storm
season, and continues through the 2003/04 season. All land use monitoring sites are equipped
with automated monitoring equipment, including flowmeters (with area-velocity probes and
level sensors) and refrigerated auto-samplers which enable the collection of flow-weighted
composite samples. Stormwater quality monitoring data for the agricultural land use site was
provided by Mark Davis of the Ventura County Watershed Protection District. This information
was extracted from their newly-constructed water quality database, which contains monitoring
data for their land use, mass emission, and receiving water monitoring sites.
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B.2.4.3. Data Analysis for Derivation of Land Use EMCs

The County of Los Angeles Department of Public Works (LACDPW) has monitored stormwater
runoff quality from various land uses throughout the County on an annual basis beginning in
1995 through 2001. For each year of monitoring several storm event mean concentrations
(EMCs) are reported and included in the County�s annual water quality report to the Los Angeles
Regional Water Quality Control Board. The convention for dealing with the censored data (e.g.,
data only known to be below the analytical detection limit) is to substitute ½ of the detection
limit for all non-detects. L.A. County has followed this convention when providing summary
arithmetic statistics of the stormwater monitoring data. This method tends to introduce bias into
the estimate of the mean and standard deviation and the summary statistics are not believed to be
robust or adequately account for non-detects. To further complicate matters, the detection limit
for dissolved copper and total lead has changed during the period stormwater monitoring was
conducted by LACDPW.

In an effort to provide more reliable and accurate estimates of land use EMCs for the Landmark
Village water quality modeling, a robust method of estimating descriptive statistics for censored
data with multiple detection limits was employed. The plotting position method described in
Helsel and Cohn (1988) was used to estimate censored values using the distribution of
uncensored values. Descriptive statistics were then estimated using the parametric bootstrap
method suggested by Singh, Singh, and Engelhardt (1997).

Example Data Set

To illustrate the statistical methods used to obtain land use EMCs, the LACDPW stormwater
monitoring data collected for total lead from the transportation land use station is used. The data
were collected from 01/1996 to 04/2001. At the beginning of March 1997 the detection limit for
total lead changed from 10 to 5 g/L. Table B-10 describes the data according to the number of
censored and uncensored values in the example data set.

Table B-10. Number of Censored and Uncensored Data Points in the Total Lead
Transportation Land Use Data Set

Total Lead EMC Data for Transportation Land Use

Uncensored 37

Censored < 10 g/L 2

Censored < 5 g/L 38

Total Data Count 77

Prior to applying the plotting position method, it is necessary to check the normality of the data.
Figure B-8 shows histograms and probability plots of the transportation land use total lead data
above detection limits in normal and lognormal space. As indicated in the figure, the data tends
to follow a lognormal distribution, a finding that is common with many pollutants in stormwater.
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Figure B-8: Histograms and Probability Plots of Transportation Total Lead Data in
Arithmetic and Lognormal Space

To verify the visual check that the data are lognormally distributed, the Shapiro-Wilk goodness-
of-fit test was used (Royston, 1992). In this test, if p > 0.1, the null hypothesis that the log data
follow a normal distribution cannot be rejected. For this example data set, the p-value of the log-
transformed uncensored data is 0.293, which indicates that lognormal distribution is a good
approximation of the distribution of the data set.

Method for Dealing with Multiple Detection Limits

To account for the multiple detection limits in the censored data sets, a regression on order
statistics (ROS) method was employed. ROS is a category of robust methods for estimating
descriptive statistics of censored data sets that utilize the normal scores for the order statistics
(Shumway et al. 2002). The plotting position method by Hirsch and Stendinger (1987)
(summarized by Helsel and Cohn, 1988) was the ROS method used. In this method, plotting
positions are based on conditional probabilities and ranks, where the ranks of the censored
(below detection) and uncensored data (above detection) related to each detection limit are
ranked independently. The method is summarized in the equations below.
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After plotting positions for the censored and uncensored values have been calculated, the
uncensored values are plotted against the z-statistic corresponding to the plotting position and the
best-fit line of the known data points is derived. Using this line and the plotting positions for the
uncensored data, the values for the uncensored data are extrapolated. Figure B-9 illustrates the
results of the application of the plotting position method on the total lead data for transportation
land use.

11 1 j
jj

j
jj pe

BA

A
pepe (1)

Where:

Aj = the number of uncensored observations above the j detection limit and below the j
+1 detection limit.

Bj = the number of censored and uncensored observations less than or equal to the j
detection limit.

pej = the probability of exceeding the j threshold for j = m, m -1, � 2, 1 where m is the 
number of thresholds; by convention pem+1 = 0.

Equation 2 was used for plotting the uncensored data and equation 3 was used for plotting the
censored data; the plotting positions of the data were calculated using the Weibull plotting
position formula.
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Where:

p(i) = the plotting position of the uncensored i data point.

r = the rank of the ith observation of the Aj observations above the j detection limit.
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Where:

pc(i) = the plotting position of the censored i data point.

r = the rank of the ith observation of the nj censored values below the j detection limit.



APPENDIX B 
 

B-19 
 

y = 1.6144x + 1.0149
R2 = 0.9884

R = 0.994 > Rcr = 0.970

-3

-2

-1

0

1

2

3

4

5

6

-2.5 -2 -1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

Z-Score

Ln
(T

Pb
)

Actual Data Predicted TPb Linear (Actual Data)
 

Figure B-9: Probability Plot of the Uncensored and Predicted (Censored) Total Lead 
Transportation EMCs 

 
Method for Calculating Descriptive Statistics 
After the censored data are estimated (or for datasets without non-detects), descriptive statistics 
were computed using the bootstrap method (Singh et al. 1997).  The bootstrap method samples 
from the data set with replacement several thousand times and calculates the desired descriptive 
statistics from the sampled data.  The steps of the bootstrap estimation method are described 
below.   
 

1. Take a sample of size n with replacement (the sampled data point remains in the data 
set for subsequent sampling) from the existing data set (Singh et al. recommends n be 
the same size as the original data set, this recommendation was followed for the 
analysis) and compute the descriptive statistic, θi, from the sampled data.  

2. Repeat Step 1 independently N times (10,000 for this analysis) each time calculating 
a new estimate for θi.   

3. Calculate the bootstrap estimate θB by averaging the θi’s for i=1 to N 
 
Fundamentally, the bootstrap procedure is based on the Central Limit Theorem (CLT), which 
suggests that even when the underlying population distribution is non-normal, averaging 
produces a distribution more closely approximated with normal distribution than the sampled 
distribution (Devore 1995).  Figure B-10 compares the total lead data after estimating censored 
values using the ROS method described prior to applying the bootstrap method with 
bootstrapped means of the ROS data.  Note the bootstrap means are more normally distributed 
than the original data and the central tendency of the data is centered near 8 ug/L.   



APPENDIX B 
 

B-20 
 

 
 

1

10

100

1000

10000

0 3 6 8 11 14 16 19 22 24 27 30 32 35 38 40 43 46 48 51 54 56 59 62

Total Lead (ug/L)

Fr
eq

ue
nc

y 
of

 O
cc

ur
en

ce

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Pr
ob

ab
ili

ty
 o

f V
al

ue
 F

al
lin

g 
in

 B
in

 
Ra

ng
e

ROS Histogram
Boot Mean Histogram
ROS Prob Plot
Boot Mean Prob Plot

 
Figure B-10: Comparison of the Distribution of ROS Method Total Lead Data and the 

Bootstrap Means of the ROS Data. 
 
The majority of the LACDPW stormwater monitoring for the pollutant land use combinations 
analyzed fit a lognormal distribution.  The data that did not statistically fit the lognormal 
distribution were more closely approximated with a lognormal distribution than a normal 
distribution. The bootstrap method was applied differently depending on the distributional fit of 
the data.  If the pollutant EMC data for a particular land use fit a lognormal distribution 
according to the Shapiro-Wilk goodness-of-fit test, the log-transformed data were bootstrapped 
and an estimate of the mean and standard deviation were obtained in log space and then 
converted to arithmetic space.  The assumption of lognormality was more stringently applied 
than normal by using an alpha significance value of 0.1.  This was done to improve the estimate 
of the standard deviation when the hypothesis of lognormality is rejected.  When analyzing data 
in log space there is a tendency to overestimate the standard deviation for relatively symmetric 
data and underestimate the standard deviation for severely skewed data.  For datasets that did not 
fit the lognormal distribution, the raw data were bootstrapped to obtain the mean and standard 
deviation statistics.  Bootstrapping the data in arithmetic space assumes no distribution in those 
instances when a distribution could not be confirmed through goodness-of-fit testing.   
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Conclusions

The plotting position method for multiple detection limits has been used in conjunction with the
bootstrap procedure for calculating the descriptive statistics used to represent pollutant EMC
distributions in the water quality model. If the uncensored data were determined to be
lognormally distributed with less than 50% of the data below the detection limit (censored), the
bootstrap procedure was coupled with lognormal theory (i.e., data were log transformed prior to
the bootstrap analysis). Otherwise, the original data plus the estimates of the censored data were
analyzed in arithmetic space to calculate the arithmetic mean and standard deviation. Table B-11
summarizes the lognormal descriptive statistics, and Table B-12 summarizes the resulting
arithmetic means. The latter data represent the land use specific pollutant EMCs in the Monte
Carlo water quality model.
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B.2.5. Estimate of BMP Performance Parameters

BMP performance is a function of three factors: (1) the fraction of stormwater runoff receiving
treatment (often referred to as percent of runoff captured, or simply percent capture); (2) the
pollutant removal achieved in the unit by virtue of infiltration and/or evapotranspiration
(generically referred to as volume reduction); and (3) the pollutant removal achieved in the
treatment unit by virtue of improved water quality.

Capture efficiency calculations used to estimate results for the individual storms and volume
reduction estimates are discussed in Section B.2.5.1. Pollutant removal estimates are described
in Section B.2.5.2.

B.2.5.1. BMP Capture Efficiency

The modeled structural BMPs were analyzed as flow or volume-based. Different methods were
used to calculate the capture efficiency of each type of BMP as discussed below.

The GeoSYNOP program provides descriptive statistics of storm events based upon analysis of
hourly rainfall records. Included in these statistics is the dry time between storms. This
information, along with the storm depths and drainage rates of the volume based BMPs, was
used to estimate the percent capture of the volume-based BMPs for each storm in the period of
record. The percent capture calculations for volume-based BMPs required the following steps.

Step 1 – Estimate Runoff Volumes for Each Storm in the Period of Record Modeled

The runoff volume for each storm in the period of record (538 storms) was calculated for the
tributary area draining to each BMP.

Step 2 – Determine the BMP Storage Capacity

Next, the available storage capacity of the BMP was calculated for each storm. If the time from
the preceding storm was equal to or larger than the drawdown time of the BMP (48 hours for
DEDBs), then the BMP was considered empty at the time of the storm.

If the time between storms was less than the drawdown time, then the capture volume was
calculated to account for the size of the previous storm and the dry period between storms. This
is done in order to account for insufficient time for the BMPs to completely empty before the
next storm arrived. If the volume of stormwater runoff to the BMP from the previous storm was
larger than the storage capacity of the BMP, then the BMP was assumed to have filled
completely and the initial storage capacity (ISC) in equation 4 is zero.
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If the runoff volume (for a storm occurring less than the drawdown time prior to the storm of
interest) was less than the storage capacity of the BMP, then the difference between the storage
capacity of the BMP and the runoff volume from the previous storm was considered available to
capture runoff from the next storm. This volume is then added to the storage capacity created
from outflow from the basin during the time of the storms as shown in equation 4.

TC = ISC + [BV DD T] (4)

Where:

TC = the treatment capacity (ft3) of a volume-based BMP available to capture runoff
over the duration of a storm

ISC = the remaining storage volume after previous event (ft3), initial storage capacity for
storm of interest

BV = the BMP volume (ft3)

DD = the draw down rate of a volume-based BMP in percent per hour (hr -1) [2.08% per
hour for a 48 hour draw down time]

T = the storm duration (hr)

The above equation accounts for storage capacity that is created during emptying of the BMP
while a storm occurs. That is, during long duration storms more runoff can be processed through
the BMP than for a short storm of comparable rainfall intensities and runoff rates.

Step 3 – Determine BMP Percent Captures for Storms

The storage capacity estimated from step 2 is compared to the runoff volume estimate from step
1. If the storage capacity exceeds the storm runoff volume then the storm is considered to be
completely (100%) captured. If the storage capacity is less than the runoff volume a volume of
runoff equal to the storage capacity is considered treated by the BMP. The excess volume is
assumed to bypass the BMP and enter the receiving water untreated.

Vegetated swales represent the type of flow based BMP implemented as part of the Landmark
Village Project. Capture efficiency for flow based BMPs depends on whether the BMP is on-line
or off-line. On-line BMPs are designed without bypass capacity. Off-line BMPs are designed
with a diversion structure for flows up to the treatment capacity.

Step 1 – Estimate the Depth of Runoff Captured on an Hourly Basis

The percent capture estimate for each storm is made through comparison of the hourly rainfall
data comprising the storm event to the design rainfall intensity of the flow-based BMP. For on-
line BMPs, if the depth of rainfall for a given hour exceeds the design rainfall intensity, then no
treatment is credited for that hour. For off-line BMPs, if the depth of rainfall for a given hour
exceeds the design rainfall intensity, then no treatment is credited for the rainfall above the
design intensity (0.3 inches per hour). If the design capacity (in inches per hour) of the BMP
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meets or exceeds the depth of rainfall occurring in a given hour, then all of the resulting runoff
during that hour is considered treated.

Step 2 – Sum the Depth of Rainfall Capture for Each Storm Event

The depth of rainfall captured for each hour of rainfall during the storm event is then summed to
give the total depth of rainfall considered captured by the BMP for the storm of interest.

Step 3 – Calculate the Percent Capture for Each Storm Event

The depth of rainfall captured during a given storm event is divided by the total depth of the
storm to give the percent capture for the storm event that is used in the water quality model
input.

Note that because flow-based BMPs are designed based on rainfall intensity and because a non-
variable runoff coefficient method is used to convert rainfall to runoff over each catchment, the
runoff characteristics of the catchment do not need to be known to calculate capture efficiency at
the design stage. Rather, capture efficiency is based on comparison to design rainfall intensity to
measured rainfall intensity.

The estimated average capture efficiencies for the structural BMPs in the Landmark Village
treatment system are shown in Table B-13 for swales, Table B-14 for bioretention BMPs, and
Table B-15 for the extended detention basin. The capture efficiency methods described above
were used to estimate the fraction of runoff captured by each BMP type for each storm in the
period of record.

Table B-13: BMP Percent Capture Estimate for Swales

Sizing
Method

Design Precipitation
Intensity (in/hr)

Estimated
Capture

Efficiency (%)1

Modeled Volume
Reduction (%)

flow 0.30 80 25

1 � Capture efficiency was calculated with hourly rainfall data for each storm as described above and reported as an
annual average.

Table B-14: BMP Percent Capture Estimate for Bioretention Areas

Sizing
Method

Design Depth (in)
Estimated
Capture

Efficiency (%)1

Modeled Volume
Reduction (%)

volume
Varies with

imperviousness
80 25

1 � The bioretention BMPs will be sized to capture and treat 80 percent of the stormwater runoff on an average
annual basis. The volume reduction, on an average annual basis, was modeled as equivalent to swales.
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Table B-15: BMP Percent Capture Estimate for the Extended Detention Basin

Sizing
Method

Tributary
Area (ac)1

%
Impervious

Runoff
Coefficient

Estimated
Capture

Efficiency
(%) 1

Modeled
Volume

Reduction
(%)

volume 10.9 84 0.90 80 15

1 � The basin will be sized to capture and treat 80 percent of the stormwater runoff on an average annual basis.  
Continuous simulation modeling indicated a storage volume of approximately 1.1 acre-feet would be required for a
design emptying time of 48 hours. If additional storage capacity is available in the water quality basin above that
required for the current tributary area, additional areas may be routed to the basin to utilize the treatment capacity.

As Table B-13, Table B-14 and Table B-15 show, volume and flow-based treatment BMPs will
be sized such that an overall capture efficiency of 80 percent or greater is achieved for the
treatment of stormwater runoff from the Landmark Village Project on an average annual basis.
Capture efficiency in the water quality analysis was conservatively modeled as 80 percent on an
average annual basis although off-line swales are expected to exceed this value. In areas where
sufficient space is available, volume-based BMPs may be �oversized� and exceed the treatment 
goal of 80 percent capture.

The volume reduction achieved by a BMP is a function of the capture efficiency and the fraction
of captured stormwater runoff that is infiltrated, evaporated, or transpired by vegetation.

BMPs specifically designed to infiltrate stormwater runoff are not included in the stormwater
management system. However, data in the International BMP Database have shown that as
much as 30 percent of stormwater volume captured by dry extended detention basins and 35
percent captured by swales can be lost to infiltration (Strecker et al., 2004), which indicates that
this may be an important mechanism that should be included in the water quality analysis.
Volume reductions achieved were conservatively modeled as 10 percent for the detention basin1

and 25 percent for swale and bioretention BMPs. Bioretention areas for the Landmark Village
Project will use underdrains to minimize the required footprint area; therefore, volume reduction
is modeled conservatively as equivalent to swales.

B.2.5.2. BMP Pollutant Removal

Various data sources were examined to estimate the anticipated performance of the treatment
BMPs. A comprehensive source of BMP performance information is the American Society of
Civil Engineers (ASCE) International Stormwater BMP Database (ASCE/EPA, 2003, Strecker et
al., 2001). The ASCE BMP database is comprised of carefully examined data from a peer-
reviewed collection of studies that have monitored the effectiveness of a variety of BMPs in

1
The average volume reduction was modeled as 10 percent as the basin will be lined to reduce infiltration and

protect bank stability at the edge of the project in turn limiting the volumetric reduction of stormwater runoff.
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treating water quality pollutants for a variety of land use types. The mean effluent water quality
for treatment BMPs used for modeling purposes was based on values found in the International
Stormwater BMP Database (ASCE/EPA, 2003). Recent work in characterizing BMP
performance suggests that effluent quality rather than percent removal is more reliable in
modeling stormwater treatment (Strecker et al. 2001).

To match site conditions, the BMP database studies were screened to exclude studies where
BMP design or function was believed to result in significantly lower performance than the BMP
design criteria that will be met for the Landmark Village BMPs. For example some of the
detention basins studies had significantly lower maximum detention times than the 48 hour
criteria for the water quality basins. The water quality data for detention basins with a
drawdown time of less than 9 hours were excluded from the data set used to predict detention
basin performance. Certain studies in the detention basins category were not considered
comparable in function to the dry-extended detention basin that will be incorporated into the
Landmark Village treatment system. Detention basins that were listed as either underground
vaults or settling chambers were also excluded. All biofiltration (i.e. vegetated swales and filter
strips) studies in the BMP database were deemed valid and were used in statistical analysis.

As with the estimation of land use EMCs, final effluent values to be used in modeling analysis
were determined using a combination of regression-on-order statistics and the �bootstrap� 
method (see Section B.2.4.3).

Once the BMP sites had been screened for design criteria, the normality and lognormality of all
BMP effluent sample data sets were tested using the Shapiro-Wilk goodness-of-fit test (Royston
1992). The majority of the pollutant data fit a lognormal distribution. The data that did not
statistically fit the lognormal distribution were more closely approximated with a lognormal
distribution than a normal distribution. The bootstrap method was applied differently depending
on the distributional fit of the data. If the data fit a lognormal distribution, the log-transformed
data were bootstrapped and an estimate of the mean and standard deviation were obtained in log
space and then converted to arithmetic space. The assumption of lognormality was more
stringently applied than normal by using an alpha significance value of 0.1. This was done to
improve the estimate of the standard deviation when the assumption of lognormality fails. When
analyzing data in log space there is a tendency to overestimate the standard deviation for
relatively symmetric data and underestimate the standard deviation for severely skewed data.

For datasets that did not fit the lognormal distribution, the raw data were bootstrapped to obtain
mean and standard deviation values. Bootstrapping the data in arithmetic space assumes no
distribution in those instances when a distribution could not be confirmed through goodness-of-
fit testing.

Table B-16 shows the lognormal effluent quality descriptive statistics for detention basins and
swales. These values were estimated using the above procedure on the ASCE/USEPA
International BMP Database data (ASCE/EPA, 2003). Note that data were not available for
nitrite or ammonia for detention basins. Removal was not simulated for these pollutants in the
detention basin. Chloride removal was not simulated in the treatment BMPs as chloride is highly
water soluble and is not a nutrient given to uptake by vegetation.
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Table B-16: Summary of Lognormal Effluent Quality Statistics & Arithmetic Mean
Effluent Quality for Modeled BMPs.

Lognormal Modeling Parameters Arithmetic Means

Detention Basins
Swales &

Bioretention

Pollutant Mean St Dev Mean St. Dev

Detention
Basins

Swales &
Bioretention

TSS 3.503 0.709 3.089 0.821 42.7 30.7

Total P -1.262 0.553 -1.340 1.051 0.330 0.455

NH3 NA NA -3.363 1.064 NA 0.061

NO3 -0.346 0.671 -1.394 1.108 0.886 0.459

NO2 NA NA -5.028 1.311 NA 0.015

TKN 0.460 0.522 0.336 0.593 1.81 1.67

Dissolved Cu 2.427 0.501 1.756 0.776 12.8 7.82

Total Pb 3.000 0.931 1.402 1.314 31.0 9.64

Dissolved Zn 3.786 0.705 3.231 0.714 56.5 32.6

NA - not available

B.2.6. Model Parameter Reliability & Assumptions

The input parameters for the water quality model fall into the following five main categories:

Rainfall data;

Runoff Coefficients;

Land Use data;

Stormwater pollutant EMCs; and

BMP performance estimates.

Each of the categories of input data is evaluated for accuracy in reflecting the project site
conditions:

Rainfall Data: A limited period of record (about 12 years of hourly data) is available from the
Castaic Junction gauge monitored by the LACDPW. The Castaic Junction gauge is nearer to the
project site and consistently measures precipitation amounts lower than recorded at the Newhall
gauge. However, the limited period of hourly data collected at the Castaic Gauge is insufficient
for water quality modeling and the rainfall data collected at the Newhall gauge was used. The
rainfall data from the Newhall gauge are believed to overestimate the average annual rainfall by
about 3 inches per year resulting in a conservative estimate of stormwater runoff volumes and
changes in average annual volumes resulting from development. The San Fernando gauge which
was used to fill in missing periods in the Newhall gauge measures only slightly lower average
rainfall depths than the Newhall gauge and the data used from this gauge were corrected to
account for this small difference. Thus the use of San Fernando gauge data to fill gaps in the
Newhall record results in a more accurate representation of actual rainfall and does not
significantly bias estimates of runoff volume or concentration.
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Runoff Coefficients: The estimation of runoff coefficients, described in Section B.2.2, is highly
dependant on soil properties (i.e. infiltration potential) and less dependent on parameters such as
ET rates, slopes, and surface roughness. Soil properties are estimated as accurately as possible
from available data such as soil surveys and site specific geomorphology studies. The result is
estimates for runoff coefficients that may somewhat overestimate or underestimate stormwater
runoff. The net result on the water quality model is that this parameter is not conservatively
estimated; however, it is estimated as accurately as the available information permits. When
combined with the overestimate of average annual rainfall and land use percent impervious
values (discussed below), stormwater runoff volumes are somewhat conservatively predicted.

Land Use Data: Land use data is generally considered a relatively accurate and quantifiable
input parameter. The land use data for the developed conditions can be used to classify land use
type and compute area. The percent impervious values used in the water quality model for the
urban land uses in the developed project condition are based upon the values listed in the LA
County Hydrology Manual (2006). The percent impervious values assigned to types of urban
land uses may slightly overestimate imperviousness for some land uses because the Manual is
intended for drainage and flood control analysis of large storm events. However on a whole the
Hydrology Manual values are generally considered to be a fairly accurate quantification of
impervious where detailed site designs are not available. The emphasis of modeling efforts
described herein is to quantify imperviousness as accurately as possible without intentionally
incorporating conservatism.

Stormwater Pollutant EMCs: Stormwater pollutant EMCs are estimated from monitoring data
collected by the LACDPW from land use characterization stations and generally do not have site
design and source control BMPs that will be implemented for the Landmark Village Project.
Therefore the stormwater pollutant EMCs estimated from the LACDPW data are probably
slightly conservative compared to the pollutant concentrations in stormwater runoff that will
occur from the developed conditions of the project site.

BMP Capture Efficiency & Effluent Concentrations: Stormwater capture efficiency estimates
were calculated in Excel spreadsheets to provide results on a storm-by-storm basis for input into
the water quality model, to accurately reflect the anticipated performance of the structural
stormwater BMPs.

BMP effluent concentrations are based on studies contained in the International BMP database.
These studies are screened to remove data for undersized (i.e. inadequate design criteria) BMPs
that are likely to have pollutant removal performance substantially less than the BMPs to be
constructed for Landmark Village. This screening is believed to improve the accuracy of BMP
performance estimates; however, it is only intended to remove BMPs that are clearly
unrepresentative in terms of sizing. The screening process is intended to include BMPs with
adequate performance that may not be as well designed or maintained as the structural BMPs
that will be part of Landmark Village. It is anticipated that the BMPs for the Landmark Village
Project will perform as well, if not slightly better than the projected performance based on the
database. A major issue in the use of the International Database is representativeness for semi-
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arid climates. In this respect the database contains sites from different climates, but does include
a number of sites from semi-arid climates, including data for over 40 sites studied by Caltrans.

Conclusions: The runoff coefficient, land use type and area, land use percent imperviousness
and BMP performance model input parameters are thought to be reasonably accurate
representations of the site conditions and do not increase the conservativeness of the water
quality model. The rainfall data and stormwater pollutant EMC estimates are believed to result
in conservative estimates of stormwater runoff volumes, pollutant concentrations and therefore
pollutant loads. Overall, the predevelopment model input parameters likely result in a slight
underestimation of estimated loads and concentrations in the existing condition. The water
quality estimates for the developed project condition are also believed to be conservative (i.e.,
tend to overestimate loads and concentrations) due to pollutant concentration estimates, and
BMP performance estimates that in general do not include the benefits of site design or source
control BMPs that are planned to be implemented in Landmark Village.

B.3. Model Methodology

A Monte Carlo simulation method was used to develop the statistical description for storm water
quality. In this approach, the storm water characteristics from a single rainfall event are first
estimated. The rainfall depth was determined by randomly sampling from the historical rainfall
depth frequency distribution. Similarly, an EMC was determined by randomly sampling from
the frequency distribution of EMCs. The rainfall volume and EMC were used to determine
runoff volume, pollutant concentration, and pollutant load of the single storm event. BMP
volume reduction and performance (effluent quality), determined by randomly sampling from the
developed frequency distributions, were used to calculate the pollutant removal resulting from
treatment in the BMP system. This procedure was then repeated thousands of times (20,000),
recording the volume, EMC and load from each randomly selected storm event, including
treatment for the developed project condition. The statistics of these recorded results provide a
description of the average characteristics and variability of the volume and water quality of storm
water runoff.

Total Suspended Solids (sediment)
Total Phosphorus
Ammonia
Nitrate
Nitrite
Total Nitrogen2

Dissolved Copper
Total Lead
Dissolved Zinc
Chloride

2 TKN is modeled, but the results are not reported. Total Nitrogen results are reported from the sum of nitrate,
nitrite, and TKN.
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The steps in the Monte Carlo Water Quality Model are as follows:

1. Develop a statistical description of the number of storm events per year, and randomly
select a number Nstorms.

2. Estimate the volume of storm runoff for each land use area from a randomly selected
storm event.

3. Randomly select a pollutant concentration in storm runoff for each land-use area and
each pollutant.

4. Calculate the total runoff volume, pollutant load, and concentration in runoff from the
modeled portion of the project, for both existing and developed conditions.

5. Calculate a total annual pollutant load by repeating steps 2-4 Nstorms times, where Nstorms

is the number of storms per year, randomly selected in step 1.

6. Repeat steps 1 - 6 a total of 20,000 times for each pollutant modeled, recording the
estimated pollutant concentration and annual load for each iteration.

7. Develop a statistical representation (mean annual value) of the recorded storm water
pollutant loads and concentrations.

Each of the seven steps is described below.

B.3.1. Storms & Stormwater Runoff (steps 1 & 2)

Step 1 – Statistical Representation of Number of Storm Events per Year

Number of Storms per Year

The number of storm events per year was calculated for the 35 complete years in the available
period of record from 1969 � 2003.  The modeled average number of storm events per year (>
0.1 inches) was 15.4, with a standard deviation of 6.2. Figure B-11 illustrates a frequency
histogram of the number of storm events per year at the Newhall gauge. The number of storm
events per year was modeled with a normal distribution. In the simulation, the number of storms
per year was determined by randomly sampling from the normal distribution and rounding to the
nearest whole number, using the equation:

Nstorms = 15.4 + 6.2 RN

where:

RN = a standard normal variant with a mean of 0 and a standard deviation of 1.

If the arbitrary number of storms per year was zero or negative, then the normal distribution was
re-sampled until a positive number was obtained.
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Figure B-11: Distribution of Storms per Year at the Newhall Gauge

Step 2 – Estimate the Volume of Storm Runoff from a Storm Event.

The runoff volume from each storm was estimated using the following equation:

V=RvPA (5)

where:

V = the stormwater runoff volume (ft3)

P = the rainfall depth of the storm (ft)

A = the drainage area (ft2)

Rv = the mean volumetric runoff coefficient, a unit-less value that is a function of the
imperviousness of the drainage.

For sub-basins that contain multiple land-use types, the total stormwater runoff volume is
determined as the sum of runoff from each land-use type:

Vwshed = lu Vlu = lu (Rv lu PAlu) (6)

where lu designates the land-use type. It is assumed that rain falls uniformly over all land-uses
in the sub-basin.

The steps used to calculate the volume of runoff from a randomly selected storm event were:

Step 2a Obtain a rainfall depth by randomly sampling from the 538 storm events.

Step 2b For each land-use area calculate a runoff volume using equation (5). The same
rainfall depth is applied to each land-use area.
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Step 2c Sum the runoff volumes from each land-use area to obtain the total runoff from
the watershed for a particular storm event with equation (6).

B.3.2. Pollutant Loads & Concentrations (step 3 & 4)

Step 3 – Estimate a Pollutant Concentration in Storm Runoff from Each Land Use Area

Runoff Concentration

The distribution of land use-based pollutant concentration in storm runoff was developed based
on the process described in Section B.2.4.3. For each storm event, stormwater EMCs were
sampled randomly for each modeled land use and water quality parameter. The runoff
concentration from each land-use area was evaluated with the expression:

Nxxuseland RC lnlnexp (7)

where:

xln = the log-normal mean

xln = the log-normal standard deviation

NR = a standard normal random variable

Step 4 – Calculate the Total Runoff Volume, Pollutant Load, and Pollutant Concentration
in a Storm Event

Step 4A - The total runoff volume in the watershed was calculated with equation (6) as
discussed in Step 2:

useilanduselanduselandwshed VVVV 21 (8)

where the same randomly selected rainfall event was used to calculate runoff volume in each
of the land-use areas.

Step 4B - The total pollutant load from the watershed was calculated by:

useilanduseilanduselanduselandwshed CVCVL 11 (9)

where the concentration in each individual land-use area was calculated with equation (7)
discussed in step 3.

Step 4C - The average pollutant concentration in runoff from the entire watershed from a
single storm event was calculated by dividing the total watershed load (Step 4B) by the total
watershed runoff volume (Step 4A):

wshedwshedwshed VLC / (10)

Model steps up to 4C (Eq 10) were used in the model calculations for catchments with and
without modeled BMPs. The resulting values from Equation 9 and Equation 10 represent the
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end model output for catchments without modeled BMPs and represent intermediate calculations
for catchments with modeled BMPs

Catchments with treatment BMPs used additional calculations to determine the reduction in
pollutant load and concentration achieved with treatment BMPs. The fraction of stormwater
runoff receiving treatment was calculated for each storm event, using the capture efficiency
associated with that event, as described in Section B.2.5. BMP performance was modeled using
a randomly selected effluent concentration achieved within the BMP for each water quality
pollutant.

Step 4D - The total pollutant load from watersheds with treatment BMPs was calculated by:

wshedwshedeffwshedBMPswshed CVCapVRCVCapL %%_ 1%1 (11)

where:

%Cap is the volumetric percent capture of the BMP.

Ceff is the randomly determined effluent concentration from the BMP. Ceff was
determined from sampling from the lognormal distribution described by the
parameters contained in Table B-16.

VR% is the percent reduction in effluent volume achieved by the BMP (see Section
B.2.5.1.3).

Vwshed and Cwshed were calculated per Steps 4A and 4C, respectively

Step 4E - The average pollutant concentration in runoff from the entire watershed with
treatment from a single storm event was calculated by dividing the total watershed load with
treatment by the total watershed runoff volume less the volume lost in BMPs:

BMPswshedBMPswshedBMPswshed VLC ___ / (12)

where:

%1 %_ VRCapVV wshedBMPswshed (13)

The results of step 4D (Eq 11) and step 4E (Eq. 12) were used to compute model results for
developed conditions with treatment.

Figure B-12 provides a diagrammatic representation of these water quality calculations.
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Figure B-12: Diagrammatic representation of water quality calculations.

B.3.3. Annual Pollutant Loads, Concentrations, and Distributions (steps 5, 6, & 7)

Step 5 – Calculate a Total Annual Pollutant Load

The annual pollutant load is simply the sum of pollutant loads generated from all storms in a
given year, based on the random selection described in Step 1. Therefore, steps 2-4 were
repeated Nstorms times (where Nstorms was randomly selected per step 1), recording the total
pollutant load from each randomly selected storm event. The individual storm loads were
summed to obtain the total annual pollutant load.

Step 6 & 7 – Determine Distribution of Storm Concentration and Annual Loads

Steps 1-5 were repeated a total of 20,000 times, recording the pollutant concentration and annual
load from each iteration. The resultant distributions can be used to present a frequency
distribution for pollutant concentrations or loads using statistics calculated from the 20,000
Monte-Carlo iterations.

Lpost-BMP = Vpost-BMP x Ceff

BMP

Vcaptured = Vwshed x Cap%

Vwshed = land uses [Rv x P x Aland use]

Vwshed-BMPs= Vpost-BMP + Vbypass

Lwshed = land uses [Vland use x Cland use]

Lcaptured = Lwshed x Cap%
Vbypass = Vwshed x [1-Cap%]

Lbypass = Lwshed x [1-Cap%]

Vpost-BMP = Vcaptured x [1-VR%]

Lwshed-BMPs= Lpost-BMP + Lbypass

Lwshed-BMPs= [Cap% x Vwshed x Ceff x (1-VR% )] + [(1-Cap%) x Vwshed x Cwshed]

Cwshed-BMPs= Lwshed-BMPs / [Vwshed x (1- {Cap% x VR% })]

C = Pollutant Concentration

Ceff = Effluent Concentration from BMP

CAP% = Percent capture of runoff by BMP

VR% = Percent volume reduction / loss

(from infiltration and evaporation)
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B.3.4. Model Methodology Assumptions

The following five key assumptions are made for the Monte Carlo water quality modeling
methodology:

1. The assumed probability distributions of model parameters;

2. The assumption of independence between model parameters (i.e. no correlation between
randomly determined variables);

3. Assigning a Lower Limit to BMP Effluent Concentrations;

4. Limiting pollutant removals to pollutants with data; and

5. Modeling structural BMPs to only remove pollutants and not acting as a source.

The implications of each of these assumptions to the water quality projections are discussed
below.

1) Distribution Assumptions: Probability distributions are assumed to represent the number of
storms per year, stormwater pollutant concentrations, and BMP effluent concentrations.
Observed rainfall data (i.e., storm frequency) and stormwater monitoring data are fit with either a
normal or lognormal distribution using standard statistical procedures. The values of storms per
year, rainfall depth, runoff pollutant concentration, and BMP effluent concentrations used in
given iteration in the Monte Carlo analysis are governed by the selected distributions. Large
samples of these estimated variables will approximate the assumed distributions, and will have
the same mean and variance that was observed in the rainfall and monitoring data. The
following describes the distributions for various input parameters.

Storms per Year: Figure B-11 shows the number of storms per year occurring at the Newhall
rain gauge (augmented with data from the San Fernando gauge). The number of storms
occurring per year at the Newhall gauge appears to lie between the normal and lognormal
distributions. The normal distribution was used to determine the number of storms per year
simulated in the water quality model, as use of the lognormal distribution would overestimate the
average annual rainfall, as well as its variability, when the distribution of the data is not heavily
skewed. As discussed in Section B.2.6, use of rainfall data collected at the Newhall gauge
already tends to overestimate the average annual rainfall for the Project site. When using the
normal distribution to randomly determine the number of storm per year, the resulting average
annual rainfall output from the water quality model is typically in the range of 17.9 to 18.0
inches per year. This is in close agreement with the average annual rainfall from runoff
producing storms of 17.9 inches determined directly from the rainfall data (see Table B-1).

Stormwater Pollutant Concentrations: The Shapiro-Wilk Test was used to determine the
statistical distribution that best represents the raw stormwater runoff monitoring data collected in
Los Angeles and Ventura Counties. In most instances the data were found to be log-normally
distributed at a confidence level of 0.10. In some instances, the data were not well fit by either
the normal or lognormal distributions, but were found to be more closely approximated by the
log-normal distribution. For data sets with greater than 50 percent non-detects or that were not
log-normally distributed according to the Shapiro-Wilk test, data were analyzed (ROS and
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bootstrap) in arithmetic space as to not unreasonably overestimate the standard deviation of the
data set. Since stormwater pollutant concentrations, in general, tend to be well approximated by
the lognormal distribution (Helsel and Hirsh, 2002), the data sets that did not meet the lognormal
criterion are still believed to belong to a log-normally distributed population, but the number of
data points is too few to statistically confirm that this is the case. Therefore, simulations of
stormwater concentrations in the water quality model were still conducted in lognormal space.
This assumption is believed to result in a more accurate prediction than would the application of
the normal distribution.

BMP Effluent Concentrations: Goodness-of-fit tests conducted on the raw BMP effluent
monitoring data from the International BMP Database with the Shapiro-Wilk Test either resulted
in (1) confirmation of the appropriateness of the lognormal distribution for the data; or (2) in the
instances when the data did not meet the significance criteria of a p value > 0.1, that the data
were more closely approximated with the lognormal distribution than the normal. The use of the
lognormal distribution to represent BMP effluent concentrations results in higher average
estimates of BMP effluent concentration. This is believed to be a more accurate estimation of
BMP performance than use of the normal distribution, and is considered a more conservative
assumption (leading if anything to higher than anticipated effluent concentrations).

2) Assumption of No Correlation between Model Parameters: The water quality model
randomly samples for stormwater pollutant concentrations independent of the storm depth or
antecedent dry period. The validity of this assumption is supported by analyses conducted by
Environmental Defense Sciences (2002) who did not find a strong correlation between rainfall
volume and event mean concentrations (EMCs) in the LA County data for the education land-use
site. Data analyses for the single family residential land use were found to be weakly correlated
(R2 of 0.6 0.1) for some pollutants with storm depth; however some pollutant showed little
correlation between these variables. Where weak correlations were present, stormwater pollutant
concentrations decreased with storm size.

Correlations between pollutant concentration and antecedent dry period were similarly variable.
For the single family land use correlations between pollutant concentration and antecedent dry
period were moderately significant for a few pollutants (R2 of 0.8 0.03), and weak for other
pollutants. Correlations between pollutant concentration and antecedent dry period varied
widely for the educational and multi-family land uses.

The results of these analyses indicated that no consistent level of correlation was determined
between the stormwater EMCs and the rainfall depth or the antecedent dry period where a
significant correlation was found to exist; most pollutants and land-uses showed weak
correlations or no correlation. On this basis, stormwater pollutant concentrations are sampled
independent of storm depth and antecedent dry period in the water quality model.

Effluent concentrations are considered more reliable estimator of treatment performance than
percent removal (Strecker et al. 2001). BMP effluent concentrations were sampled
independently of stormwater concentrations (i.e. influent concentration to the BMP) in the water
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quality model. As with the pollutant EMCs, independent sampling of effluent concentrations
preserves the mean and standard deviation in the monitoring data.

3) BMP Performance � Irreducible Pollutant Effluent Concentrations: When sampling from the
lognormal distribution to estimate BMP performance with an effluent concentration it is possible
to select values approaching or equal to zero. While well functioning BMPs are capable of
achieving high rates of pollutant removal, it is generally accepted that BMPs cannot completely
remove pollutants from the water column. In effect BMPs, at best, can achieve what is called an
"irreducible pollutant concentration" (Schueler, 1996). In an effort to prevent overestimating
BMP performance in the model, lower limits were set for the effluent concentrations of each
modeled pollutant and BMP. The lowest observed effluent value in each pollutant data set was
used as the irreducible pollutant effluent concentration in the water quality model.

4) BMP Performance � Limiting Pollutant Removal Estimates to Available Data: Table B-17
presents model parameters for estimating BMP pollutant effluent concentrations. Pollutant
removal is only simulated for those pollutants with available data from the International BMP
Database. In instances where data is not available for a parameter, no treatment is assumed for
that parameter. This does not prevent the model from calculating load reductions of the pollutant
as a result of hydrologic source control.

5) BMP Performance � BMPs are not a Source of Pollutants: In instances when the randomly
determined BMP effluent concentration exceeds the modeled influent concentration, no pollutant
removal occurs and the effluent concentration is modified to equal the influent concentration.
This prevents BMPs from acting as a source of pollutants in the water quality modeling. The
commitment to regular and effective maintenance of the stormwater BMPs provides support for
this assumption.

Conclusions: The above assumptions are expected to improve the accuracy of the water quality
model estimates. The net result for the model outputs are somewhat conservative estimates of
pollutant loads and concentrations due to estimation of model input parameters that are not
compromised by the model methodology.

B.4. Model Reliability

Factors that affect model reliability include variability in environmental conditions and model
error. To account for environmental variability, a statistical modeling approach was used that
takes into account the observed variability in precipitation from storm to storm and from year to
year. The model also takes into account the observed variability in water quality from storm to
storm, and for different types of land uses. One way to express this variability is the coefficient
of variation (COV) which is the ratio of the standard deviation of the variable to the mean value.
Based on the statistical model, the range of COVs for pollutant loads was from 0.5 to 0.8 on an
average annual basis, depending on the pollutant. This variability, or greater, is expected in
typical storm water runoff.
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Model error relates to the ability of the model to properly simulate the processes that affect storm
water runoff, concentrations, and loads. Ideally model error is measured through calibration, but
calibration is not feasible when considering a future condition. We are confident that the model
is a reasonable reflection of storm water processes because the model relies largely on measured
regional data. For example, the runoff water quality data are obtained from a comprehensive
monitoring program conducted by LA County that has measured runoff concentrations from a
variety of land use catchments and for a statistically reliable number of storm events. In addition
parameter estimation is fairly conservative resulting in moderately conservative estimates of
pollutant concentrations and loads.
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SUMMARY

Available data from Southern California watersheds demonstrate that both existing and EPA-
recommended bacteria water quality criteria are routinely exceeded in fresh water creek and river
flows, often by one or more orders of magnitude. Exceedances of criteria occur even for flows from
largely natural, undeveloped watersheds with little human influence. Even in urbanized watersheds,
there is strong evidence that the predominant source of indicator bacteria may be natural (not
anthropogenic) � including, for example, bacteria from wildlife, birds, and regrowth within the
environment, including sediments. Both measurement data and numerous literature sources have
shown that both wet and dry weather bacteria concentrations frequently exceed objectives in creeks
and rivers, and that bacteria concentrations rise dramatically during wet-weather periods.

Data from Orange County coastal watersheds indicate that although bacteria in storm water
runoff may be elevated within urban storm drain systems, the level of development within these
watersheds has little if any effect on the concentrations of indicator bacteria in the receiving waters.
These results are consistent with data from other watersheds within Orange County and in other
parts of Southern California. No clear trend is evident in bacteria concentrations over time, with
concentrations remaining relatively steady, even in areas where land use characteristics have
changed over time. Both the concentrations of bacteria in runoff and the impacts of elevated
bacteria concentrations on downstream water quality appear to vary by site and with the size of the
contributing stream, and thus are likely a function of the dominant sources of bacteria, local
hydrologic conditions and climate, and other site-specific factors.
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INTRODUCTION

Flow Science was retained by The Irvine Company to review available data and information
on the concentrations of indicator bacteria in storm water and dry weather runoff. The goals of this
study were to evaluate variations in the concentrations of bacteria during both wet and dry
conditions, variations in bacteria levels with the level of development in a watershed or drainage
area, changes in bacteria levels over time or with changes in development or land use areas, and the
sources of bacteria in runoff and in receiving waters.

In conducting the analysis, Flow Science utilized water quality criteria and thresholds to
evaluate available data. These thresholds were obtained from the Water Quality Control Plan (Basin
Plan) for the Santa Ana Region, which contains fecal coliform water quality objectives for inland
surface waters that apply to the beneficial uses of water contact recreation (REC-1)1 and non-water
contact recreation (REC-2)2, from proposed EPA water quality criteria, and from Title 17 �beach 
posting� thresholds.  These thresholds are discussed in greater detail below.   

Flow Science evaluated data on bacteria concentrations in Southern California. Data were
available for watersheds along the Newport Coast, for inland watersheds, and from Los Angeles
County. In addition, Flow Science reviewed literature and studies conducted by others.

BACKGROUND: BACTERIA WATER QUALITY STANDARDS

The Basin Plan bacteria objectives currently contained in the Santa Ana Basin Plan were
originally developed by the National Technical Advisory Committee (NTAC) to the Federal Water
Pollution Control Administration in 1968.3 These recommendations were based upon prospective

1 See Basin Plan at p. 4-6:  �REC-1 Fecal coliform: log mean less than 200 organisms/100 mL based on five or more
samples/30 day period, and not more than 10% of the samples exceed 400 organisms/100 mL for any 30-day
period.� 

2 See Basin Plan at p. 4-6:  �REC-2 Fecal coliform: average less than 2000 organisms/100 mL and not more than
10% of samples exceed 4000 organisms/100 mL for any 30-day period.� 

3 See Water Quality Criteria, a Report of the National Technical Advisory Committee to the Secretary of the
Interior, Federal Water Pollution Control Administration: Washington, D.C., April 1, 1968, at p. 8 and p. 12:

�Surface waters should be suitable for use in �secondary contact� recreation � activities not involving significant 
risks of ingestion � without reference to official designation of recreation as a water use. For this purpose, in
addition to aesthetic criteria, surface waters should be maintained in a condition to minimize potential health hazards
by utilizing fecal coliform criteria. In the absence of local epidemiological experience, the Subcommittee
recommends an average not exceeding 2,000 fecal coliforms per 100 ml and a maximum of 4,000 per 100 ml, except
in specified mixing zones adjacent to outfalls.� 
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epidemiological studies conducted by the United States Public Health Service in 1948, 1949, and
1950.  These studies found an �epidemiologically detectable health effect� at levels of 2300 to 2400
coliforms per 100 ml at bathing beaches on Lake Michigan (at Chicago) and in the Ohio River.
Later work conducted in the mid-1960s showed that approximately 18% of the coliforms present in
the mid-1960s at the Ohio location belonged to the fecal coliform subgroup. The recreational
contact water quality criteria suggested by the committee were based upon the fraction of coliforms
present as fecal coliforms and a factor of safety of two.

The fecal coliform standards recommended in 1968 were adopted by many states and
municipalities and remain in use in many locations (including in the Santa Ana Region). Several
studies conducted since 1968 have questioned these criteria and recommended use of alternatives.4

As early as 1972, a Committee formed by the National Academy of Science-National Academy of
Engineers noted the deficiencies in the study design and data used to establish the recreational fecal
coliform criteria, and stated that it could not recommend a recreational water quality criterion
because of a paucity of valid epidemiological data (Committee on Water Quality Criteria, 1972).

In response to these concerns, EPA in 1972 initiated studies at marine and freshwater bathing
beaches that were designed to correct the deficiencies in the earlier studies and analyses. These
studies were conducted at sites contaminated either with pollution from multiple point sources
(usually treated effluents that had been disinfected) or by effluents discharged from single point
sources. The studies examined three bacterial indicators of fecal pollution (E. coli, enterococci, and
fecal coliforms) and found that fecal coliform densities showed �little or no correlation� to 
gastrointestinal illness rates in swimmers. In contrast, a good correlation was found between
swimming-associated gastrointestinal symptoms and either E. coli or enterococci in swimming
waters (Dufour, 1984). Based on these studies, EPA in 1986 proposed section 304(a) criteria for full
body contact recreation based upon E. coli and/or enterococci but noted that �it is not until their 
adoption as part of the State water quality standards that the criteria become regulatory� (USEPA, 
1986).

 EPA�s current recommendations for bacteria water quality objectives (USEPA, 2003) include 
the use of E. coli and/or enterococci as the basis for water quality criteria to protect fresh
recreational waters and the use of enterococci as the basis for marine water quality criteria. The
EPA recommends that the use of fecal coliform be discontinued for both freshwater and marine

�Fecal coliforms should be used as the indicator organism for evaluating the microbiological suitability of recreation
waters. As determined by multiple-tube fermentation or membrane filter procedures and based on a minimum of not
less than five samples taken over not more than a 30-day period, the fecal coliform content of primary contact
recreation waters shall not exceed a log mean of 200/100 ml, nor shall more than 10 percent of total samples during
any 30-day period exceed 400/100 ml.� 

4 For a summary of these studies, see the discussion provided on pages 1-3 of the Ambient Water Quality Criteria for
Bacteria � 1986, USEPA 440/5-84-001, January 1986.
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waters.  EPA�s recommendations recognize that bacteria concentrations are quite variable and are
best characterized in terms of a probability distribution. Because bacteria concentrations tend to
follow log-normal distributions, EPA�s current recommendations specify that compliance should be
based upon geometric means computed with data collected over a long-term (e.g., 30 days, or
seasonally) and �upper percentile values,� clarifying that compliance should not be determined using
�single sample maximum� values.  Upper percentile values are calculated bacteria densities that are
intended to correspond to a known geometric mean-based risk level, and are intended to be used to
interpret any single measurement. EPA recommends that states acquire enough sample data to
calculate site-specific upper percentile values to characterize water quality for waters where
exposure is greatest (e.g., bathing beaches).  EPA�s recommended water quality criteria for 
freshwater and marine waters are presented in Tables 1 and 2.

Table 1. Water quality criteria for bacteria recommended by EPA for fresh recreational
waters

Upper Percentile Value Allowable Density [per 100 ml]Risk levela

[% of
swimmers]

Geometric
mean

density [per
100 ml]

75th

percentile
82nd

percentile
90th

percentile
95th

percentile

Enterococci criteria
0.8 33 62 79 107 151
0.9 42 79 100 137 193
1.0 54 101 128 175 247

E. coli criteria
0.8 126 236 299 409 576
0.9 161 301 382 523 736
1.0 206 385 489 668 940

a) The risk level corresponds to the anticipated excess illness rate. For example, a risk level of 0.8% is believed to
correspond to an illness rate of 8 gastrointestinal illnesses per 1,000 swimmers in excess of background illness rates.
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Table 2. Water quality criteria for enterococci recommended by EPA for marine
recreational waters

Upper Percentile Value Allowable Density [per 100 ml]Risk levela

[% of
swimmers]

Geometric
mean

density [per
100 ml]

75th

percentile
82nd

percentile
90th

percentile
95th

percentile

0.8 4 13 20 35 63
0.9 5 16 24 42 76
1.0 6 19 29 50 91
1.1 8 23 35 61 110
1.2 9 28 42 73 133
1.3 11 34 51 89 161
1.4 14 41 62 107 195
1.5 17 49 75 130 235
1.6 20 60 91 157 284
1.7 24 72 109 189 344
1.8 29 87 132 229 415
1.9 35 105 160 276 502

a) The risk level corresponds to the anticipated excess illness rate. For example, a risk level of 0.8% is believed to
correspond to an illness rate of 8 gastrointestinal illnesses per 1,000 swimmers in excess of background illness rates.

The Santa Ana Region currently continues to utilize fecal coliform bacteria to assess water
quality applicable to recreational beneficial uses. However, the Santa Ana Regional Board is
currently conducting a triennial review of its Basin Plan, and is including an evaluation of
recreational beneficial use designations and water quality objectives as part of the Basin Plan update
process. We currently anticipate that the Santa Ana Regional Board will likely update fresh water
bacteria water quality objectives; updated objectives may be consistent with the recommendations
contained in EPA�s November 2003 Implementation Guidance (see Tables 1 and 2). 

ADDITIONAL GUIDELINES FOR BACTERIA

Although not enforceable as water quality objectives, Orange County beaches and bays are
�posted� and access may be restricted when exceedances of certain bacteria levels are observed.
The �posting� levels are described in Title 17 of the California Code of Regulations, Section 7958
(Bacteriological Standards):

The minimum protective bacteriological standards for waters adjacent to public beaches
and public water-contact sports areas shall be as follows:

(1) Based on a single sample, the density of bacteria in water from each sampling station at a
public beach or public water contact sports area shall not exceed:

(A) 1,000 total coliform bacteria per 100 milliliters, if the ratio of fecal/total coliform
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bacteria exceeds 0.1; or
(B) 10,000 total coliform bacteria per 100 milliliters; or
(C) 400 fecal coliform bacteria per 100 milliliters; or
(D) 104 enterococcus bacteria per 100 milliliters.

(2) Based on the mean of the logarithms of the results of at least five weekly samples during any
30-day sampling period, the density of bacteria in water from any sampling station at a public
beach or public water contact sports area, shall not exceed:

(A) 1,000 total coliform bacteria per 100 milliliters; or
(B) 200 fecal coliform bacteria per 100 milliliters; or
(C) 35 enterococcus bacteria per 100 milliliters.

COMPARISON LEVELS USED IN THIS REPORT

Flow Science used the following numeric values in analyzing available bacteria data:

Fecal Coliform (from existing Santa Ana Basin Plan water quality standards and Title 17 beach
�posting� requirements): 

Single Sample: 400 MPN (or CFU)/100mL5.
Geometric Mean: 200 MPN (or CFU)/100mL.

Enterococci (from EPA-recommended criteria):
Single Sample: 247 MPN (or CFU)/100mL.
Geometric Mean: 54 MPN (or CFU)/100mL.

Total Coliform (from Title 17 beach �posting� requirements): 
Single Sample: 10,000 MPN (or CFU)/100mL.
Geometric mean: 1,000 MPN (or CFU)/100mL.

Enterococci criteria used by Flow Science in this report correspond to a proposed 1.0%
acceptable risk level, 95th percentile, while fecal and total coliform criteria correspond to beach
posting levels.  Of course, the beach �posting� requirements apply at the beach, not in upstream
freshwater flows, but the numeric values provide a useful threshold value against which data can be
compared.

5 Basin Plan specifies no more than 10% of single samples to exceed this value
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MONITORING DATA AND RESULTS

Flow Science examined data on bacteria concentrations from a variety of sources in the
Santa Ana Region, including streams in coastal watersheds, the Santa Ana River, and inland
streams. Data sources included:

Bacteria concentrations in stream flows from Orange County coastal watersheds
Bacteria concentrations in freshwater bodies in the Santa Ana region
Bacteria concentration in runoff samples collected by the Los Angeles County
Department of Public Works

Data from each of these sources are examined in greater detail below.

Review of Data from Orange County Coastal Watersheds

Flow Science has reviewed data from Orange County samples collected between 1986
through 2004.6 Figures for Orange County coastal watersheds are shown in Appendix A; watersheds
and data collection locations are shown in Figures A1- 2. Figures A3, A4, and A5 present long-term
geometric mean concentrations, calculated as the geometric mean concentration of all available
samples (including both wet and dry weather samples) for the period of record, of enterococci, fecal
coliforms, and total coliforms, respectively. As shown in Figure A3, long-term geometric mean
concentrations of enterococci exceed EPA�s proposed freshwater enterococci water quality criteria
in all the coastal creeks for which data were available. Similarly, long-term geometric mean
concentrations of fecal coliform in most Newport Coast creeks exceed existing Santa Ana Basin
Plan REC-1 fecal coliform water quality criteria. Figures A6, A7, and A8 present long-term
geometric mean concentrations of enterococci, fecal coliform, and total coliforms plotted against the
percent of development within each watershed. There is no apparent correlation for any of the three
indicator bacteria presented in these figures with amount of the watershed that has been developed.
Note that Figures A6 through A8 utilize the current (2005) level of development for each
watershed.7

6 Data were obtained from http://www.ocbeachinfo.com/downloads/data/index.htm on February 11 and March 22,
2005. For enterococci, data were available from March 30, 1999, through December 21, 2004. For fecal coliform
and total coliform, data were available from January 7, 1986, through December 21, 2004. No data were available
for E. coli.

7 The area of watershed that was developed was initially established by PBS&J in 1999 (PBS&J, 1999). These
values have been subsequently updated based on information received from The Irvine Company in 2005. Two
watersheds experienced significant development between 1999 and 2005: the Crystal Cove Creek watershed
increased from ~5% to ~70% developed, and the Muddy Creek watershed increased from ~1% to ~60% developed.
The level of development within the other coastal watersheds remained approximately constant.
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To facilitate analysis, individual samples were segregated as follows: wet-weather8, summer
dry-weather9, and winter dry-weather.10 As shown in Figure A9, wet weather samples exceed single
sample threshold values most frequently, regardless of which indicator bacteria are sampled (72%,
61%, and 39% of wet-weather enterococci, fecal coliform, and total coliform samples, respectively,
exceed single sample thresholds). Summer dry weather samples exceed thresholds less frequently
than wet-weather samples, and winter-dry weather samples exceed thresholds least frequently. The
single sample thresholds used to calculate the percent of samples in exceedance are 247, 400, and
10,000 MPN/100mL for enterococci, fecal coliform, and total coliform, respectively.

Figures A10 through A53 present the following information for each site: a) a time-series
scatter plot of single sample concentrations of enterococci, fecal coliform, and total coliform for the
wet and dry weather data, b) wet and dry weather cumulative distribution functions for each bacteria,
and c) the percentage of individual samples that exceed corresponding thresholds in each month.
From this analysis, the following conclusions may be reached:

1. Lowest geometric mean concentrations of each of the three bacteria (enterococci,
fecal coliform, and total coliform) occurred at the Pelican Hill Waterfall station
(watershed 95% developed, primarily golf course), and highest geometric mean
concentrations of each bacteria occurred at the Emerald Bay Drain station (watershed
3% developed). In the Muddy Creek watershed, which experienced substantial
development between 1999 and 2005 (see footnote 7), enterococci concentrations
appear to have decreased as the watershed became more developed. Trends were
less evident for fecal and total coliform levels. Similar patterns emerged in data from
the Crystal Cove Creek watershed, the other watershed that experienced significant
development between 1999 and 2005. Enterococci and fecal coliform concentrations
appear to have decreased, while any trends in the total coliform record are unclear.
These results indicate that bacteria concentrations in creeks may decline as the level
of development increases, and bacteria concentrations in runoff from developed
watersheds may be lower than runoff from creeks in less developed coastal areas.

2. No relationship was found between the percentage of the watershed developed and
the long-term geometric mean bacteria concentrations (see Figures A6, A7 and A8).

3. The time series plots indicate that concentrations of indicator bacteria are not
increasing over time. By visual inspection, bacteria concentrations may be

8 �Wet-weather� samples are those samples that were collected within two days of a rainfall event greater than or
equal to 0.1 inches as measured by the Newport Beach Harbor Station.

9 �Summer dry-weather� samples are defined as samples collected from April-November, but not within two days of
rainfall greater than or equal to 0.1 inches as measured by the Newport Beach Harbor Station.

10 �Winter dry-weather� samples are defined as samples collected from December-March, but not within two days of
rainfall greater than or equal to 0.1 inches as measured by the Newport Beach Harbor Station.
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decreasing over the data record in five catchments (Pelican Point Creek, Muddy
Creek, Emerald Bay Drain, El Morro Creek upstream station, and Crystal Cove
Creek). At the remaining six stations, no apparent long-term trend in bacteria
concentration is observed. Very little if any correlation is evident between long-term
trends and percentage of watershed developed, as the apparent slight decrease in
bacteria concentrations was observed in watersheds that range from 1-95%
developed.

4. Although Figure A9 shows that taken as a whole, wet-weather samples have higher
concentrations than dry-weather samples, data from some locations show the
opposite trend. At Pelican Point Creek (95% developed), dry weather concentrations
for enterococci and fecal coliform are higher than wet weather concentrations. At
the Emerald Bay Drain (3% developed), fecal and total coliform dry weather
concentrations are significantly greater than wet weather concentrations. At El
Morro Creek (1% developed), Broadway Creek (25% developed), and Crystal Cove
Creek upstream station (70% developed) there is no significant difference (by visual
inspection of Figures A34-36, A50-52, and A38-40, respectively) between wet and
dry weather bacteria concentration distributions.

5. The general observation that winter dry-weather samples on average contain fewer
bacteria than summer dry-weather samples is evident in many of the scatter plots.
Figures A10, A34, A38, A42, and A46 (presenting data from Pelican Point Creek, El
Morro Creek, Crystal Cove Creek upstream, Crystal Cove Creek, and Buck Gully)
illustrate this behavior most clearly.

These results are consistent with the results from an earlier study (PBS&J, 1999) in which
long-term geometric mean concentrations of bacteriological data from November 1996-October
1999 were evaluated.

Bacteria Concentrations in Inland Waters in the Santa Ana Region

As part of the activities conducted by the Stormwater Quality Standards Task Force, CDM
has compiled bacteriological data from several agencies within the Santa Ana Region (CDM, 2005).
The CDM study included data collected and compiled by Orange County, the Regional Water
Quality Control Board (Region 8), the Santa Ana Watershed Project Authority, the County of San
Bernardino, the County of Riverside, the United States Environmental Protection Agency (EPA), the
United States Geological Survey, and Orange County Coastkeeper. Select figures produced by
CDM in this study are shown in Appendix B. CDM performed an overview analysis of all bacteria
data collected, and reached the following broad-based and general conclusions:

1. Concentrations of indicator bacteria in samples collected from inland water bodies
very frequently exceed existing Basin Plan fecal coliform water quality objectives
and EPA-proposed E. coli criteria.
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2. Bacteria concentrations in samples obtained from upstream, largely undisturbed
areas are typically lower than those in samples from downstream areas affected by
urbanized land uses. Concentrations in upstream samples are more frequently below
water quality objectives and proposed criteria than downstream samples.

3. Winter dry-weather samples are more likely to meet objectives than summer dry-
weather samples, consistent with results from the Orange County coastal watersheds.

CDM also conducted a detailed analysis of six sites11 for which long-term data records were
available. These six sites exhibited varying degrees of urbanization and channel modification. A
map showing the locations of these six sites is shown in Appendix B as Figure B1. Detailed results
from these stations are reproduced in Appendix B as Figures B2 through B13. Land use
distributions for the areas tributary to the study sites are shown in Table 3.

Table 3. Approximate land use distributions in the watersheds of CDM�s six detailed study 
sites

Site %
Vacant

%
Residential

%
Commercial

%
Industrial

%
Other

Chino Cr.a 3.2 61.3 16.7 9.7 9.1
Santa Ana Delhi

Channel
0.9 52.4 26.0 9.2 11.5

Temescal Cr. 67.3 16.2 2.4 3.4 10.7
Santa Ana R. at

Imperial Highwayb
- - - - -

Santa Ana R. at
MWD Crossingc

- - - - -

Icehouse Canyon
Creek

100 0 0 0 0

a) Chino Creek land use data are for portion of watershed downstream of San Antonio Dam.
b) CDM concluded that any potential relationship between land use and bacteria concentrations in this reach of the
Santa Ana River is likely masked by the interception of flows by Prado Dam; consequently, no data land use data
were available in the CDM report for this site.
c) CDM did not include land use statistics for this station in its report.  The report states that land use is �diverse�a 
combination of commercial, residential, industrial, and agricultural lands. The upper part of the watershed includes
natural undeveloped lands�Residential land is dispersed throughout the contributing area.� 

11 The six sites examined by CDM include: Chino Creek at Schaeffer Avenue, the Santa Ana Delhi Channel,
Temescal Creek at Lincoln Avenue, the Santa Ana River at Imperial Highway, the Santa Ana River at the
Metropolitan Water District crossing, and Icehouse Canyon Creek in the Angeles National Forest.
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By examining these sites in detail, CDM found the following:

1. In streams where flow rate data are available, high bacteria counts are in many cases
but not always associated with high flow events (presumably caused by rainfall).
Bacteria concentrations in samples collected from Chino Creek at Schaeffer Avenue
(Figure B2) and the Santa Ana Delhi Channel (Figure B3) are frequently elevated
and do not exhibit any apparent correlation with flow rate in the channel. In
Temescal Creek (Figure B4) and the Santa Ana River at the MWD crossing (Figure
B5), the data are widely scattered and patterns are difficult to detect. In the Santa
Ana River at Imperial Highway (Figures B6-7), data show that bacteria levels are
elevated during high flow events and the levels remain elevated for 1-2 days after the
high flow has receded.

2. Bacteria concentrations appear to be decreasing over time at three locations (Chino
Creek at Schaeffer Ave. (data record 2002-2004), Santa Ana River at MWD Crossing
(data record 1984-2004), and Santa Ana River at Imperial Highway (data record
1981-2004)). At the other three locations, no long-term trends are apparent.

3. All sites except Icehouse Canyon Creek have regularly exceeded current or proposed
water quality objectives. As mentioned previously, concentrations at the two Santa
Ana River sites have shown a decreasing trend, and since 1998 most samples have
been at or below objective levels. Icehouse Canyon Creek, at elevation 5,100 feet in
the Angeles National Forest, has only one sample (of 40 total samples; a fecal
coliform measurement of 9,400 MPN/100mL) in the data record that does not
comply with existing or anticipated water quality objectives, indicating that runoff
from remote, undeveloped, forested catchments at higher elevations may have
significantly lower bacteria levels than runoff from lower elevation watersheds,
including undeveloped watersheds at lower elevations. Figures B8-13 show, for each
of the six sites, the percent of months in which single sample thresholds are exceeded
when samples are classified as summer dry, winter dry, or wet-weather.

Los Angeles County Monitoring Data

Los Angeles County has prepared an Integrated Receiving Water Impacts Report (Los
Angeles County, 2001), which includes bacteria concentrations measured in runoff collected
downstream of catchments that exhibited primarily single land use types. Los Angeles County data
for indicator bacteria for several major land use types are shown in Table 4 (adapted from Table 4-
12 of the L.A. County report).
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Table 4. Bacteria concentration means, medians and coefficients of variation (C.V.) from Los
Angeles County Land Use Sites

Total Coliform Fecal Coliform Enterococcus
Land Use Type Mean Median CVa Mean Median CVa Mean Median CVa

Commercial 1,140,000 1,250,000 0.71 528,750 90,000 1.35 86,250 40,000 1.18

Vacant 9,187 2,200 1.25 1,397 500 2.60 679 500 0.98

High density
S.F. residential 1,366,667 1,600,000 0.30 933,333 900,000 0.70 610,000 140,000 1.41

Transportation 692,500 600,000 0.82 328,750 205,000 1.22 32,000 32,000 0.65

Light industry 454,000 160,000 1.42 338,220 30,000 2.09 98,200 130,000 0.73

a) �CV� refers to �Coefficient of Variation�, calculated by dividing the standard deviation by the mean.

The data shown in Table 4 demonstrate that significantly lower bacteria concentrations were
observed in runoff from vacant land areas than in other land use types. These data were collected by
Los Angeles County in Sawpit Creek, downstream of Monrovia Creek, in the City of Monrovia; this
catchment is in the San Gabriel Mountains in a very steep, sparsely vegetated area far from the
ocean. Low concentrations of indicator bacteria from the Sawpit Creek watershed are consistent
with low concentrations in samples collected from Icehouse Canyon Creek, both mountainous, high
elevation watersheds. These results differ from observations from the Orange County coastal
watersheds, which indicate no relationship between percentage development in a watershed and
bacteria concentrations. The differences are most likely due to differences in catchment
characteristics, local climate, the numbers and types of wildlife present, or to other factors. In any
case, both the mean and median concentrations observed for each Los Angeles County land use type
exceeded applicable water quality thresholds.

 Los Angeles County also measured bacteria concentrations in several �mass emission� 
stations. These stations were sited to capture runoff from major Los Angeles County watersheds
that generally have heterogeneous land use, with the objective of estimating pollutant loads to the
ocean and of identifying long-term trends in pollutant concentrations, where possible. The mass
emission stations include Malibu Creek (watershed 6% impervious; measurement station near
Malibu Canyon Road), Ballona Creek (watershed 45% impervious; measurement station between
Sawtelle Boulevard and Sepulveda Boulevard in Los Angeles), the Los Angeles River (watershed
35% impervious; measurement station between Willow Street and Wardlow Road in Long Beach),
and the San Gabriel River (watershed 30% impervious; measurement station below the San Gabriel
River Parkway in Pico Rivera).

In addition to the land use data reported in Table 4, Los Angeles County reached a number of
conclusions using data collected at these mass emission stations. The following conclusions are
cited directly from the Los Angeles County report (2001):

The Malibu Creek station appears to have consistently lower [bacteria] counts than other
mass emission stations.
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Every wet weather mass emission bacteria sample taken exceeded the public health criteria
for indicator bacteria. All of the dry weather bacteria samples taken for the low flow
diversion projects exceeded the public health criteria. Most of the dry weather mass
emission bacteria samples taken exceeded the public health criteria. Wet weather flows
contained bacteria densities at much higher levels (three to four orders of magnitude) than
dry weather flows.

Except for 1996-97, densities observed during the first storm of each rainy season were not
necessarily higher than during consecutive storm events, suggesting that there was no
consistent "first-flush" effect in these watersheds. Peak densities were observed at different
times each year. In 1995-96, the peak density at all four mass emission stations and one land
use station coincided with the peak storm of the season.

Except for somewhat lower [bacteria] densities at Malibu Creek, there was no seasonal or
regional consistency in cell densities. There was a very wide range of densities for all
stations.

Consistent with data from Orange County coastal watersheds, the Los Angeles County data
show that samples collected during wet-weather exhibit significantly higher bacteria concentrations
than samples collected during dry weather.

ADDITIONAL DATA ON SOURCES AND CONCENTRATIONS OF BACTERIA IN
RUNOFF

Numerous additional studies and data reports have shown a correlation between elevated
bacteria concentrations and rainfall events in Southern California. This correlation is evident in data
collected from a variety of environments. For example, elevated concentrations of indicator bacteria
have been observed during wet weather conditions at Huntington Beach (Boehm et al.,2002; Kim et
al., 2004; Reeves et al., 2004), and northern Orange County and Santa Cruz County (Dwight et al.,
2004).

Several studies also indicate that runoff from undeveloped watersheds contains bacteria
concentrations that exceed relevant water quality standards. For example, storm water runoff from
the head of the Rose Creek watershed in the San Diego Region contains levels of indicator bacteria
well in excess of water quality objectives, even though this area is non-urban, contains no sewer
lines or lift stations, and is restricted from public access (Schiff and Kinney, 2001). Moore (2001)
found that concentrations of indicator bacteria in San Juan Creek sampling stations reflecting rural
land uses exceeded water quality criteria, and that rainfall events resulted in higher bacteria
concentrations at both rural and urban sites than dry weather. (Moore (2001) also found that storm
drains can be major sources of dry weather bacteria pollution.)

The level or type of development is not necessarily indicative of bacteria levels in runoff, or
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of the presence of human-derived bacteria. In Mission Bay, a highly urbanized watershed, extensive
efforts have been made to eliminate human sources of bacteria by repairing the sanitary sewer
system and diverting dry weather flows to a local waste water treatment plant. Source tracking
studies suggest that human sources contribute a minor fraction of the total fecal inputs to the Bay,
and yet violations of water quality standards continue to occur (see Colford et al., 2005, and
references therein). Pednekar et al. (2005) also found that changes in land use associated with the
development of agricultural lands12 within watersheds tributary to Newport Bay did not have a
significant impact on bacteria loads, stating �The storm loading rate of coliform�appears to be 
unaffected by the dramatic shift away from agricultural land-use.� 

A number of studies have indicated that runoff from urban areas may not be the sole or even
the primary source of elevated bacteria concentrations in receiving waters, but that such elevated
levels may be caused by non-human sources, such as terrestrial wildlife and birds or even local
sediments. Studies conducted at Huntington Beach have indicated that there may be many sources
of indicator bacteria to the surf zone, including urban runoff, flow from adjacent wetlands, birds, and
sediments (Grant et al., 2001). A recent study by Noblet et al. (2004) indicates that birds may be the
source of high concentrations of indicator bacteria at the mouth of the Santa Ana River and in the
nearby surf zone, and suggested that local sediments may be the source of fecal steroids, indicating
the presence of fecal-associated material in the sediments. Another study by the Los Angeles
Regional Water Quality Control Board (2004) erected a bird exclusion structure on Cabrillo Beach,
and found that bacteria levels below the structure were reduced up to 60% compared to levels
measured outside the structure, while exceedances of water quality standards were reduced by 65%
below the structure. The Los Angeles Regional Board also reported that �high bacterial densities 
may be largely from the beach itself.� 

Other studies have provided additional evidence that the bacteria found in creeks may result
from natural, not urban, sources. Orange County recently studied the efficacy of several best
management practices (BMPs) for reducing bacteria concentrations in Aliso Creek, Orange County,
California. Results of this study have been summarized by GeoSyntec (2005) (attached as Appendix
C). The BMPs that were evaluated include 1) a multimedia filtration and UV sterilization system,
and 2) wetland ponds. The study, which was conducted during dry weather, found that both BMPs
greatly reduced concentrations of indicator bacteria13, but that bacteria levels rebounded within a
short distance downstream of the BMPs. In the case of the filtration/sterilization, the geometric
mean concentration of fecal coliform increased from 317 cfu/100mL at the outlet of the BMP to

12 Tributary creeks to Newport Bay studied by Pednekar et al. include the San Diego Creek (SDC) and the Santa Ana
Delhi Channel (SAD). The SDC watershed remained between 52-60% developed over the study period.
Agricultural land-use decreased from 34% to 2%, while commercial land-use increased from 1% to 10%, industrial
land-use from 2% to 20%, and residential land-use from 11% to 25%. The SAD watershed remained between 88-
92% developed over the study period. Agricultural and residential land-use decreased while commercial land-use
increased from 3% to 15% and industrial land-use increased from 19% to 33%.

13 In comparing influent and effluent, multimedia filtration/UV sterilization resulted in a 99.6% reduction in fecal
coliform concentration; wetland ponds achieved a 90-99% reduction in fecal coliform concentrations.
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2575 cfu/100mL in a natural channel at a distance of 35 feet downstream of the BMP. In the case of
the wetland ponds, effluent was routed through a pipe approximately 200 feet long to the monitoring
station, which recorded concentrations approximately two times greater than what could be
accounted for based on mass-balance calculations. However, uncertainty in flow measurements,
data variability, and the fact that ~37% of the flow is not intercepted by the wetlands indicate that
regrowth is not the only possible explanation for the unexpectedly high bacteria concentrations at the
pipe outlet.

The link between bacteria concentrations in rivers and streams and downstream water
quality, including surf zone water quality, has been examined by a number of authors in addition to
those cited above. PBS&J (1999) found that even though Newport coastal creek waters contained
high concentrations of indicator bacteria, it did not appear that these waters had a significant impact
on bacteria concentrations in the surf zone. Ahn et al. (2005) found that while storm water runoff
from the Santa Ana River may lead to �very poor� surf zone water quality, the impact on the surf
zone was generally confined to <5 km around the river outlet. Pednekar et al. (2005) studied
bacteria concentrations in Newport Bay, California, and found that approximately 70% of the
variability in the coliform record could be attributed to rainfall, implying that storm water runoff
from the surrounding watershed is a primary source of coliform in Newport Bay. A difference in
scale may account for the different conclusions reached by different studies � the Ahn et al. and 
Pednekar et al. studies found significant impacts on surf zone water quality by examining large
creeks and rivers, while PBS&J�s conclusion that creek water quality does not significantly affect
surf zone water quality is based on a study of small to medium sized creeks � and clearly highlights 
the need for site-specific evaluations of bacterial water quality.

Presumably, the source of bacteria affects its pathogenicity and risk to human health, but data
on human health risks from non-human source bacteria are scarce. Some studies (see, e.g.,
Schroeder et al., 2002) call into question whether the presence or concentration of indicator bacteria
in urban runoff has any relationship with the possible presence of human pathogens. Schroeder et al.
sampled paved and grass areas of parks, roofs, residential lawns, ponds, storm drains and similar
surfaces to characterize the microbial community that may be present in urban water. Each sample
was tested for indicator organisms (coliforms, fecal coliforms, E. coli, and enterococci), viruses
(adenovirus, enterovirus, hepatitis A virus, and rotavirus), bacteria (enterohemorrhagic Escherichia
coli, enterotoxigenic Escherichia coli, Shigella, Salmonella, and Staphylococcus aureus), and
protozoa (Giardia lamblia and Cryptosporidium parvum). The study states found that although
pathogens can be found in urban drainage, �there does not appear to be a relationship between the
presence of pathogens and the concentration or presence of indicator organisms.�  Of particular note, 
a recent epidemiological study of health risks due to swimming in Mission Bay (Colford et al.,
2005), where concentrations of indicator bacteria are believed to be predominantly from non-human
sources, concluded that the risks of swimming-related illness were uncorrelated with exceedances of
state water quality thresholds or with levels of indicator bacteria.

In conclusion, the available data from Southern California indicate that bacteria
concentrations are often elevated in runoff from both urban and undeveloped watersheds,
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particularly during wet weather conditions. The level of development appears to have little effect on
bacteria concentrations in storm flows. There is no clear trend in bacteria concentrations over time,
with concentrations remaining relatively steady, even in areas where land use characteristics have
changed over time. Available data also indicate that multiple sources may contribute to high
concentrations of indicator bacteria, including natural sources such as wildlife, birds, and sediments.
Regrowth within the environment also occurs, resulting in elevated bacteria concentrations even
downstream of the point where relatively bacteria-free flows enter natural channels or man-made
conveyances. Finally, the impact of high bacteria concentrations on downstream water quality
appears to vary by location and conditions.
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APPENDIX A

DATA FROM ORANGE COUNTY COASTAL CREEKS



 
 
 
 
 

 

Figure A 1: Location of coastal catchments and surf zone areas along the Newport Coast. 

 



 
 
 
 
 

 

Figure A 2: Additional detail on the catchment areas (information collated from the PBS&J report, 1999 and 
updated by The Irvine Company, 2005). 
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Figure A 3: Long-term geometric mean concentration for enterococci (data from 3/30/99 to 12/21/04).
Dashed line represents EPA�s suggested 30-day geometric mean water quality criterion for enterococci
corresponding to a 1.0% risk level.
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Figure A 4: Long-term geometric mean fecal coliform concentrations (data from 1/7/86 to 12/21/04). Dashed
line corresponds to the current Santa Ana Basin Plan water quality criterion for 30-day log mean (geometric
mean) fecal coliform concentrations.
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Figure A 5: Long-term geometric mean concentrations for total coliform (data from 1/7/86 to 12/21/04)
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Figure A 6: Relationship between % developed and the long-term geometric mean enterococci concentration
(data from 3/30/99 to 12/21/04). Dashed line represents EPA�s suggested 30-day geometric mean water
quality criterion for enterococci corresponding to a 1.0% risk level.
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Figure A 7: Relationship between % developed and the long-term geometric mean fecal coliform
concentration (data from 1/7/86 to 12/21/04). Dashed line corresponds to the current Santa Ana Basin Plan
water quality criterion for 30-day log mean (geometric mean) fecal coliform concentrations.
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Figure A 8: Relationship between % developed and the long-term geometric mean total coliform
concentration (data from 1/7/86 to 12/21/04).
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Figure A 9: Percent of samples in exceedance of thresholds by weather type (data from 1/7/86 to 12/21/04 for
total and fecal coliform and from 3/30/1999 to 12/21/04 for enterococci). �Wet� data are those within two
days of rainfall totaling 0.1� or greater at Newport Harbor. �Summer Dry� samples were collected from
April-November, but not within two days of 0.1� or more of rain.  �Winter Dry� samples were collected from
December-March, but not within two days of 0.1� or more of rain. Threshold values against which data were
compared are 247, 400, and 10,000 MPN/100mL, for enterococci, fecal coliform, and total coliform,
respectively.
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Figure A 10: Pelican Point Creek enterococci data and corresponding cumulative frequency distribution 

Pelican Point Creek Enterococci Records, n=287
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Figure A 11: Pelican Point Creek fecal coliform data and corresponding cumulative frequency distribution 

Pelican Point Creek Fecal Coliform Records, n=540
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Figure A 12: Pelican Point Creek total coliform data and corresponding cumulative frequency distribution 

Pelican Point Creek Total Coliform Records, n=381
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Figure A 13: Percentage of samples from Pelican Point Creek which exceed thresholds, by month 
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Figure A 14: Pelican Hill Waterfall enterococci data and corresponding cumulative frequency distribution 

Pelican Hill Waterfall Enterococci Records, n=289

1

10

100

1,000

10,000

100,000

2/9/99 6/23/00 11/5/01 3/20/03 8/1/04

Date

M
PN

/1
00

m
L

Dry
Wet
Enterococci 1% Risk 95th Percentile

 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

1 10 100 1,000 10,000 100,000

MPN/100 mL

Pe
rc

en
t o

f s
am

pl
es

 b
el

ow
 v

al
ue

dry

wet
Enterococci 1% Risk 95th Percentile

 
 
 
 
 
 
 
 
 



 
 
 
 
 

 

Figure A 15: Pelican Hill Waterfall fecal coliform data and corresponding cumulative frequency distribution 

Pelican Hill Waterfall Fecal Coliform Records, n=531

1

10

100

1,000

10,000

100,000

1,000,000

7/20/95 12/1/96 4/15/98 8/28/99 1/9/01 5/24/02 10/6/03 2/17/05

Date

M
PN

/1
00

m
L

Dry
Wet
Fecal Coliform 10% Criteria Limit

 

0%
10%
20%

30%
40%
50%
60%
70%

80%
90%

100%

1 10 100 1,000 10,000 100,000 1,000,000

MPN/100 mL

Pe
rc

en
t o

f s
am

pl
es

 b
el

ow
 v

al
ue

dry 
wet
Fecal Coliform 10% Criteria Limit

 
 
 
 
 
 
 
 



 
 
 
 
 

 

Figure A 16: Pelican Hill Waterfall total coliform data and corresponding cumulative frequency distribution 

Pelican Hill Waterfall Total Coliform Records, n=382
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Figure A 17: Percentage of samples from Pelican Hill Waterfall which exceed thresholds, by month 
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Figure A 18: Muddy Creek enterococci data and corresponding cumulative frequency distribution 

Muddy Creek Enterococci Records, n=276
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Figure A 19: Muddy Creek fecal coliform data and corresponding cumulative frequency distribution 

Muddy Creek Fecal Coliform Records, n=471

1

10

100

1,000

10,000

100,000

1,000,000

1/1/96 5/15/97 9/27/98 2/9/00 6/23/01 11/5/02 3/19/04
Date

M
PN

/1
00

m
L

Dry
Wet
Fecal Coliform 10% Criteria Limit

 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

1 10 100 1,000 10,000 100,000 1,000,000

MPN/100 mL

Pe
rc

en
t o

f s
am

pl
es

 b
el

ow
 v

al
ue

dry
wet
Fecal Coliform 10% Criteria Limit

 
 
 
 
 
 
 
 



 
 
 
 
 

 

 
Figure A 20: Muddy Creek total coliform data and corresponding cumulative frequency distribution 

Muddy Creek Total Coliform Records, n=353
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Figure A 21: Percentage of samples from Muddy Creek which exceed thresholds, by month 

Percent of Samples from Muddy Creek which exceed Thresholds

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Ja
n

Fe
b

M
ar A
pr

M
ay Ju
n

Ju
l

A
ug

S
ep O
ct

N
ov

D
ec

Month

%
 E

xc
ee

da
nc

e

Enterococci
Fecal Coliform
Total Coliform

 
 



 
 
 
 
 

 

Figure A 22: Pelican Point Middle Creek enterococci data and corresponding cumulative frequency 
distribution 

Pelican Point Middle Creek Enterococci Records, 
n=224
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Figure A 23: Pelican Point Middle Creek fecal coliform data and corresponding cumulative frequency 
distribution 

Pelican Point Middle Creek Fecal Coliform Records, 
n=387
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Figure A 24: Pelican Point Middle Creek total coliform data and corresponding cumulative frequency 
distribution 

Pelican Point Middle Creek Total Coliform Records, 
n=241
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Figure A 25: Percentage of samples from Pelican Point Middle Creek which exceed thresholds, by month 
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Figure A 26: Emerald Bay Drain enterococci data and corresponding cumulative frequency distribution 

Emerald Bay Drain, Enterococci Records, n=94
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Figure A 27: Emerald Bay Drain fecal coliform data and corresponding cumulative frequency distribution 

Emerald Bay Drain Fecal Coliform Records, n=256
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Figure A 28: Emerald Bay Drain total coliform data and corresponding cumulative frequency distribution 

Emerald Bay Drain Total Coliform Records, n=104
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Figure A 29: Percentage of samples from the Emerald Bay Drain which exceed thresholds, by month 
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Figure A 30: El Morro Creek Upstream enterococci data and corresponding cumulative frequency 
distribution 

El Morro Upstream Enterococci Records, n=243
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Figure A 31: El Morro Creek Upstream fecal coliform data and corresponding cumulative frequency 
distribution 

El Morro Upstream Fecal Coliform Records, n=423
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Figure A 32: El Morro Creek Upstream total coliform data and corresponding cumulative frequency 
distribution 

El Morro Upstream Total Coliform Records, n=291
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Figure A 33: Percentage of samples from El Morro Creek Upstream which exceed thresholds, by month 
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Figure A 34: El Morro Creek enterococci data and corresponding cumulative frequency distribution 

El Morro Cr. Enterococci Records, n=290
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Figure A 35: El Morro Creek fecal coliform data and corresponding cumulative frequency distribution 

El Morro Creek Fecal Coliform Records, n=849 
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Figure A 36: El Morro Creek total coliform data and corresponding cumulative frequency distribution 

El Morro Cr. Total Coliform Records, n=705
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Figure A 37: Percentage of samples from El Morro Creek which exceed thresholds, by month 
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Figure A 38: Crystal Cove Creek Upstream enterococci data and corresponding cumulative frequency 
distribution 

Crystal Cove Creek Upstream Enterococci Records, 
n=173
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Figure A 39: Crystal Cove Creek Upstream fecal coliform data and corresponding cumulative frequency 
distribution 

Crystal Cove Creek Upstream Fecal Coliform 
Records, n=273
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Figure A 40: Crystal Cove Creek Upstream total coliform data and corresponding cumulative frequency 
distribution 

Crystal Cove Creek Upstream Total Coliform 
Records, n=179
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Figure A 41: Percentage of samples from Crystal Cove Creek Upstream which exceed thresholds, by month 

Percent of Samples from Crystal Cove Creek Upstream which exceed 
Thresholds

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Ja
n

Fe
b

M
ar A
pr

M
ay Ju
n

Ju
l

A
ug

S
ep O
ct

N
ov

D
ec

Month

%
 E

xc
ee

da
nc

e

Enterococci
Fecal Coliform
Total Coliform

 
 



 
 
 
 
 

 

Figure A 42: Crystal Cove Creek enterococci data and corresponding cumulative frequency distribution 

Crystal Cove Creek Enterococci Records, n=292
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Figure A 43: Crystal Cove Creek fecal coliform data and corresponding cumulative frequency distribution 

Crystal Cove Creek Fecal Coliform Records, n=588
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Figure A 44: Crystal Cove Creek total coliform data and corresponding cumulative frequency distribution 

Crystal Cove Creek Total Coliform Records, 
n=416
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Figure A 45: Percentage of samples from Crystal Cove Creek which exceed thresholds, by month 
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Figure A 46: Buck Gully enterococci data and corresponding cumulative frequency distribution 

Buck Gully Enterococci Records, n=290
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Figure A 47: Buck Gully fecal coliform data and corresponding cumulative frequency distribution 

Buck Gully Fecal Coliform Records, n=553
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Figure A 48: Buck Gully total coliform data and corresponding cumulative frequency distribution 

Buck Gully Total Coliform Record, n=406
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Figure A 49: Percentage of samples from Buck Gully which exceed thresholds, by month 
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Figure A 50: Broadway Creek enterococci data and corresponding cumulative frequency distribution 

Broadway Creek Enterococci Records, n=156
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Figure A 51: Broadway Creek fecal coliform data and corresponding cumulative frequency distribution 

Broadway Creek Fecal Coliform Records, n=572
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Figure A 52: Broadway Creek total coliform data and corresponding cumulative frequency distribution 

Broadway Creek Total Coliform Records, n=468
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Figure A 53: Percentage of samples from Broadway Creek which exceed thresholds, by month 
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APPENDIX B

DATA FROM SANTA ANA REGION

FIGURES REPRODUCED FROM CDM 2005



Figure B 1: Santa Ana Watershed and sites selected by CDM for detailed bacteriological analysis (CDM 2005
Figure 19)



 
Figure B 2: Flow rate and bacteria concentration, Chino Creek (CDM 2005 Figure 35) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure B 3: Flow rate and bacteria concentration, Santa Ana Delhi Channel (CDM 2005 Figure 53) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Figure B 4: Flow rate and bacteria concentration, Temescal Creek (CDM 2005 Figure 72) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure B 5: Flow rate and bacteria concentration, Santa Ana River at MWD Crossing (CDM 2005 Figures 98 
and 99) 

 

 



 
Figure B 6: Flow rate and bacteria concentration, Santa Ana River at Imperial Highway (CDM 2005 Figure 
83) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure B 7: Flow rate and bacteria concentration, Santa Ana River at Imperial Highway (CDM 2005 Figure s 
84 and 85) 
 

 

 
 



Figure B 8: Percent of months exceeding objectives (CDM 2005 Figure 102) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure B 9: Percent of months exceeding objectives (CDM 2005 Figure 110) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure B 10: Percent of months exceeding objectives (CDM 2005 Figure 88) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure B 11: Percent of months exceeding objectives (CDM 2005 Figure 74) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure B 12: Percent of months exceeding objectives (CDM 2005 Figure 38) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure B 13: Percent of months exceeding objectives (CDM 2005 Figure 57) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX C

DATA FROM ALISO CREEK



G E O S Y N T E C C O N S U L T A N T S

838 SW First Avenue, Suite 530 (503) 222-9518
Portland, Oregon 97204 (503) 242-1416 Fax

MEMORANDUM

TO: SUSAN PAULSEN, FLOW SCIENCE

FROM: BRUCE WILLIAMSON, LISA AUSTIN, GEOSYNTEC CONSULTANTS

SUBJECT: ALISO CREEK BMP EFFECTIVENESS ANALYSIS

DATE: APRIL 13, 2005

CC: PETER MANGARELLA, GEOSYNTEC CONSULTANTS

Introduction

This purpose of this technical memorandum is to assess the efficacy of Best Management
Practices (BMPs) installed in parts of Aliso Creek, Orange County, California (Figure 1) on the
removal of pathogen indicators. Pathogen indicator data collected by Orange County Resources
and Development Management Department in this watershed and on these BMPs has received
increasing attention when project design features are evaluated by regulatory authorities.
Therefore, it is important that we have a good understanding of these findings and their
uncertainties.

The two BMPs assessed in this memo are:

1. Dry weather flows are passed through multimedia filtration/UV sterilization using a
proprietary treatment unit �Clear Creek Systems�.  This treats low flow runoff from a two
square mile catchment with mixed urban land use. The storm drain facility and
catchment are designated as J01P28 in the watershed map and plans (Figure 1, 2B).

2. Wetland ponds to intercept watershed runoff and treat dry weather flow and first flush.
These treat low flow and first flush runoff from a two square mile residential catchment.
The storm drain facility and catchment are designated as J03P02 in the watershed map
and plans (Figure 1, 2A).

All monitoring of the BMPs and their receiving waters took place during dry weather.
Consequently, low flows were mostly sampled, but during the wet season a proportion of these
were probably elevated flows during storm recessions.

The data were collected by the County of Orange and its city partners and is available in reports
listed at http://www.ocwatersheds.com/watersheds/Aliso_reports_studies.asp, and also in
Evaluation Reports by the County of Orange.1,2

1 County of Orange Resources and Development Management Department, Watershed and Coastal Resources
Division. �Aliso Creek Clean Beaches Initiative. Final Report for Agreement 01-227-550-0� submitted to Regional

1



 
Note that the Aliso Creek watershed Quarterly Progress Reports (QPR) refer to other BMPs 
installed in stormwater drains of urban watersheds at a number of locations in the Aliso Creek 
watershed.  These include grassy swales for treating park runoff to Sulfur Creek in Laguna 
Niguel and a wetland biofilter in another branch of Sulfur Creek in Laguna Hills   The status of 
the these BMPs is unclear, and no monitoring data for these BMPs were located in the QPR.  
 

Figure 1 

                                                                                                                                                             
and State Boards in January 2005 and ‘Wetland Capture and Treatment Final Report for Agreement No. 01-122-
259-0’ submitted to Regional and State Boards in March 2004. 
2 “Wetland Capture and Treatment Final Report for Agreement No. 01-122-259-0” submitted to Regional and State 
Boards in March 2004.   
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Figure 2A: Location of J03P02

SulfurCreek

Aliso Creek

Figure 2B: Location of J01P28

Aliso Creek
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Site Description

Aliso Creek Watershed

Aliso Creek watershed encompasses 30.4 square miles and includes portions of the cities of
Aliso Viejo, Dana Point, Laguna Niguel, Laguna Woods, Laguna Beach, and Lake Forest. Its
main tributary, Aliso Creek, originates in the Santa Ana Mountains inside the boundaries of the
Cleveland National Forest. Smaller tributaries include Wood Canyon, Sulphur Creek, the Aliso
Hills Channel, and English Channel (Figure 1).

Aliso Creek is the subject of a Directive issued by the San Diego Regional Water Quality
Control Board (RWQCB) in 2001 for an investigation of urban runoff in the Aliso Creek
watershed. The Directive found that the Permittees may be discharging waste with high bacteria
levels from municipal storm drain outfalls into Aliso Creek and its tributaries. The Directive
required the Permittees to begin a comprehensive monitoring program and undertake
investigations within the storm drain system to identify the causes of the problem and the control
actions needed to correct the problem. This has resulted in a comprehensive study involving
weekly sampling of approximately 35 storm drains and their respective receiving waters, and
numerous other initiatives in identifying sources and source control.

Part of the creek (J03P02) is subject to a Cleanup and Abatement Order (CAO) issued by the
RWQCB in 1999. This was the result of a survey which showed that pathogen indicators (PI) in
the drain were much higher than in Aliso Creek. Experience gained from the more
comprehensive monitoring carried out since that time has shown that J03P02 is in the low to
middle of the range of PI concentrations compared to the rest of the Aliso Creek watershed.

Sand Filtration/UV Sterilization

The J01P28 Interim Water Quality Improvement Package Plant BMP was executed in response
to the San Diego RWQCB 13225 Directive to clean up Aliso Creek.

This treatment unit is located near the outlet of the J01P28 subcatchment (Figure 2). This
subcatchment is a tributary to the main stem of Aliso Creek. The storm drain conveys runoff
water from a fully developed area of approximately two square miles in the city of Aliso Viejo.
Land uses in the catchment include residential, commercial, light industry, and parks. The BMP
was installed in July 2003.

The CCS treatment system includes three multi media filters, two organo clay filters and two
ultraviolet light disinfection chambers. The package plant treatment system has three main
phases:

Sediment and debris removal
Oils, pesticides, and trace metals removal
Disinfection
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The larger debris and trash removal is performed at the inlet strainer that is located in an energy
dissipation basin within the storm drain. Sediment removal is performed in the basin and in the
multimedia filter. Oils, pesticides and trace metals are removed via adsorption onto the organo-
clay media while the ultraviolet light chamber removes bacteria and viruses.

The package plant treatment system filters and disinfects approximately 100,000 gallons per day
of urban dry weather runoff. The design capacity is 250,000 gallons per day. By October 2004, a
total of 1.4 million gallons had been treated.

Monitoring results from the years 2001 through June 2003 were combined to form the �before� 
dataset, while results from August 2003 through December 2004 constituted the �after� dataset.   

Once discharged from the unit, the water flows through a ponded area approximately 20 feet
long, 6 feet wide and 1.5 feet deep, then 30 feet through a natural ditch to Aliso Creek. A
monitoring site is located in the natural ditch 15 feet from Aliso Creek.

Wetlands

Wetlands have been installed near the outlet of subcatchment J03P28, which is a tributary to
Sulfur Creek, itself a tributary to Aliso Creek (Figure 2A). The wetlands are positioned at the
bottom of the catchment and designed to capture 100% of the low flows before they discharge to
Aliso Creek. The catchment (538 acres) is entirely residential (1600 households, new to 30 years
old). A number of structural BMPs have been implemented from 2000 to the present day.

1. From May 2000 to March 2001, dry weather flows were diverted to the AWMA Regional
Sewage Treatment Plant.

2. From March 2001 to April 2003 (actually it is not clear when unit stopped operating), dry
weather flows in the drain were treated by a mobile Clear Creek Systems filtration/UV
treatment unit. The flow was diverted to the treatment plant (e.g., 15% of total flow in
the July-September 2002 quarter) when the filter clogged or the UV malfunctioned.

3. The three wetlands were constructed progressively starting in about March 2001 and
were completely online from April 20032.

J0302 has been subject to detailed studies because of the CAO. These include visual (video)
inspection of sewer and storm drain pipes, field reconnaissance, resident surveys, flow
monitoring, a wide range of upwatershed sampling and the identification the sources of the
pathogenic indicator bacteria. Samples were examined for human enteroviruses, antibiotic
resistance, and genotypes of E. coli. The researchers concluded that the primary sources of PI in
J03P02 are not likely to be human, and are likely to be due to cows (soil fertilizer amendments),
birds, rabbits, and some unidentified other animals. In the Aliso Creek QPRs, the Co-Permittees
indicate that the following sources probably contribute to fecal coliform (FC) in J03P02:

Organic soil amendments
Turfgrass areas
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Wildlife
Domestic pets
Accumulated organic debris in the surface and subsurface storm drain system
Street sweeping debris

The wetlands � called East, West and North, were positioned to capture 100% of catchment
runoff during dry weather and first flush. Design features are summarized in Table 1. The
hydrological network is outlined in Figure 3.

Wetland inflow is taken by intercepting flows in the stormwater pipes, including the 60-inch
main pipe. After passing through the wetlands, some of the treated stormwater is routed back
though the 60-inch pipe to an open channel just before its confluence with Sulfur Creek.
Effluent from the West Wetland is discharged directly to this open channel, and does not pass
through the pipe. Another untreated, unmonitored inflow also discharges to this point (Figure 2).

Table 1: Wetland design features (reference see footnote 2).

Wetland

Total
Catchment

Area (acres)

Planned
intercepted
area (acres)

Wetland Area
(acres)

Depth
(ft)

East 374 37 0.3 1
West 342 312 0.69 0.5
North 122 122 0.3 1

Sampling Procedures

All sampling was conducted during �dry weather,� which is defined as no rain on the day of
sampling. Sampling was conducted under strict protocols (see Aliso Creek 8th Quarterly
Progress Report). Quality Assurance/Quality Control (QA/QC) sampling procedures were
implemented that should have prevented contamination during sampling and significant changes
to the sample during transport to the laboratory.

Directive Monitoring: Each location has three monitoring sites: two of these are on the main
stem, 25 feet upstream and downstream of the storm drain discharge, the other is on the storm
drain itself, approximately 15 feet above its confluence with the stream. These three sites were
monitored weekly, so that at least five samples were collected each month, at random intervals.
Some of these monitoring sites are shown in Figure 1.

BMP Monitoring: In addition to the directive sampling program, the influent and effluent to the
BMPs were monitored.
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Summary of Monitoring Results

J01P28 - Multimedia Filtration/UV Digestion

Influent/effluent. Comparison of the influent and effluent concentrations demonstrates a 99.6%
reduction in fecal coliform levels. The geometric mean decreases from 77,414 CFU/100mL to
317 CFU/100mL.

Stream and drain monitoring. A statistical analysis of the levels in the receiving water (the
�directive� dataset) is summarized in Table 2 and as box plots in Figure 3-4. These refer to all
data collected before BMP installation. The County monitoring reports summarize data for
quarterly monitoring periods. In the QPR, quarterly monitoring data are compared between
years to reduce variance from seasonality, and constitute a more powerful assessment of the data.
However, for our purposes here, the lumped data is sufficient to demonstrate their findings.

Table 2: Comparison of geometric means (cfu/100 ml) before and after multimedia
filtration/UV sterilization. The BMP is installed about 35 feet upstream of the storm drain
monitoring site.

Locations TC FC ENT
before after before after before after

u/s 5353 2851 775 773 990 662
storm drain 52267 15232* 14633 5827* 9171 1401*
d/s 17248 5142* 2722 1696* 1791 839*
* = significant change (1-way ANOVA, <0.05)

Regrowth. Comparison of effluent and the �directive� storm drain monitoring site, show a large
increase in FC levels in the approximately 35 feet between the unit discharge and the storm drain
monitoring site. No other discharges were found, which suggest that rapid re-growth has taken
place in the water column, or re-infection has occurred from sloughing or resuspension of
bacteria from immersed channel-side vegetation, organic debris and/or sediments. The
geometric mean increases in this short distance from 317 cfu/100mL to 2,575 cfu/100mL.

Further work is planned by the County on the re-growth issue. Permits have been requested to
perform clean up work on the habitat and the storm drain outlet basin.
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Figure 3: FC levels for J01P28 monitoring site.
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Figure 4: ENT levels for J01P28 monitoring site.
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Figure 4 (continued)
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J03P02 � Wetland BMPs

Influent/effluent. All monitoring took place during dry weather. Flows were measured, but
only once per month and not for each sampling occasion. Most sampling took place at lows
flows. The flow was typically 0.25 cfs with a range of 0.13-0.56 cfs.

Wetland monitoring in the three wetlands showed 90 to 99 percent reduction in FC levels from
2001 to present day (e.g. see Table 3). (Note that the three wetlands were installed and
monitored progressively � results from 2001 were from one wetland only). Overall, 90 percent
of treated effluent samples met the REC-1 objectives for FC. Although enterococci (ENT) levels
dropped by 60 to 99 percent in wetlands, wetland effluent did not meet the steady state objective
of 33 cfu/100ml during the period of monitoring (2001-2004). Few individual wetland samples
met the single-sample objective.

Table 3: East Wetland fecal coliform (cfu/100mL) removal March 2001 � August 2002. 

Parameter Inflow Outflow Removal

Median 5000 50 99%
Mean 14900 150 99%
Geometric mean 2,800 35 99%

Overall there has been a progressive decline in FC and ENT since the wetlands have
progressively come on line.

As well as the wetland monitoring, the effluent from the mobile UV sterilization unit was
monitored when it was installed (between March 2001 to April 2003). The influent was not
monitored directly. A cursory scan of the results suggests that the treatment unit effluent quality
met REC-1 requirements on most months, but failed at times, which was attributed to the sand
filter clogging.
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Stream and drain monitoring. No �before BMP implementation� could be found because the
�directive� monitoring period encompassed either diversion to the sewage treatment plant, UV
sterilization and/or wetland treatment. (However, some data is available somewhere, because it
led to the CAO).

The dry weather discharge from the storm drain had little or no effect on the FC levels in Sulfur
Creek. The flow from J03P02 is about 10 percent of the flow in Sulfur Creek.

The bacterial quality of the J03P02 storm drain discharge has steadily improved over the
monitoring period. However, the improvement is quite complex, as described in the following
section.

Re-growth. There is evidence that re-growth occurs between the wetlands and the storm drain
monitoring sites. The concentrations in the open channel at the end of the pipe are about twice
what is expected based on mass flow considerations.

However, there are some ambiguities in the various Quarterly Reports about the nature of the
connection between the catchments, wetlands, and the J03P02 monitoring site3. This has been
resolved in the detailed report on the BMP project for J03P022. Measurements show that a high
proportion of the flow is not intercepted (about 37 percent). Figure 2 also shows that the largest
wetland (�West�) bypasses and discharges downstream from the pipe.

Therefore, the apparent re-growth phenomenon could be wholly or partly due to the
�recontamination� by the un-intercepted flows from the catchment. The project investigated this
by carrying out a mass balance calculation. Unfortunately the report does not give any details on
the calculations, but states that concentrations at the end of the pipe after discharge are about
twice what is expected based on these mass flow considerations.

GeoSyntec confirmed that there was about this order of magnitude difference between observed
and calculated mass flows using flows given in Figure 2 and using appropriate median FC
numbers for the summer 2003 monitoring period. However, the proposition of re-growth, while
plausible, is uncertain because:

There is a significant input of untreated surface and subsurface flows into and at the end
of the J03P02 pipe
Most flows were estimated and not measured
Many of the FC and ENT concentrations used in the mass flow calculations were not
measured and assumed values were taken from the monthly monitoring data.
There is a high degree of variability in monitored FC and ENT

The rates of this apparent re-growth appear to be seasonal and variable. As described above,
usually observed levels at the J03P02 monitoring site are higher than the combined flows from
the wetland. Fecal coliform and enterococci increase by about 100 percent in-pipe during spring,
summer, and fall. However, this apparent re-growth does not occur during winter months and

3 Most comments imply a 200 foot pipe, but 14th QPR refer to pipe outlet and 200 feet overland distance.
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sometimes die-off can be observed. For example, the winter FC levels in 2004 were 1/8th of
those predicted from the combined treated and untreated contributions, while ENT levels are
about the same as predicted levels. The report suggests that die-off and re-growth (or re-
contamination) of ENT and FC may be temperature and salinity dependent.

The overall findings of the BMP study to this particular watershed is that as the BMPs came on
line, there was a steady improvement in the quality of the J03P02 discharge to Sulfur Creek
during some seasons4. Results from monitoring the drain downstream of the BMPs show:

Spring (Apr-Jun) geomeans for FC fell from 2001-2003. The 2004 geomean was similar
to that for 2003.
Summer (Jul-Sep) geomeans for FC have not fallen with statistical significance
Winter (Jan-Mar) geomeans for FC fell from 2002 � 2004.    

Discussion and Conclusions

Filtration coupled with UV sterilization reduced indicator bacteria to below the REC-1 standard.
This was demonstrated at both sites. However, the benefits are compromised by what appears to
be re-growth. At J01P28, the re-growth/re-inoculation occurred in a natural steam reach
consisting of a pool and run, which was shaded with riparian vegetation dangling in the stream.
It occurred within only 35 feet of the discharge point from the treatment unit.

Wetlands reduced fecal coliform (FC) levels by 90 to 99 percent to below the REC-1 guideline
for 90 percent of the samples. They also reduced enterococci (ENT) levels by 60 to 99 percent,
but the effluent from the three wetlands always exceeded the steady-state ENT objective, and
usually exceeded the single sample objective. As with J01P28, the benefits of wetland treatment
were compromised by the low-flow capture rate and what appears to be re-growth or re-
contamination after discharge from the BMPs. Concentrations of FC and ENT increase between
the wetland effluent and the J03P02 monitoring site 15 feet from its confluence with Sulfur
Creek. The summary report proposed that most of the re-growth/re-inoculation occurred within
a 200-foot pipe carrying wetland effluent to the confluence with Sulfur Creek.2

The study report proposed that re-growth was plausible because there was opportunity and time
for re-growth to occur. The combined effluent from the East and North wetland is conveyed to
Sulfur Creek through the pipe, which has a transit time during low flow of 15 minutes. As stated
in the Wetland Capture and Treatment Final Report 20042  �Given �.. the microbiologists �rule 
of thumb� that bacterial populations can double every 15 minutes under ideal conditions, rapid
in-pipe propagation of FC and ENT in the dark pipe may be the main factor, or may be combined
with recontamination from bioslimes or muck deposits� (Clean-Up & Abatement Order 99-211
17th QPR). Another possible reason is that the structures which divert low flow from the
stormwater pipes to the wetland also trap and retain organic debris, which may act as substrates

4 This is somewhat surprising given that the drain water was treated by multimedia filtration/UV disinfection or
diverted to the sewer system while the wetlands were constructed.
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for re-growth. However, re-contamination by unmonitored inflows may also be partly or wholly
responsible for the observed increase between the BMPs and the confluence.

The results suggest that the benefits of BMPs may be compromised by re-growth, which
occurred in both the natural channel and pipe downstream of the monitored BMPs. The various
investigators have concluded that treatment systems would need to be positioned at the bottom of
the watershed directly before discharge to the receiving water body � mainly to prevent regrowth 
during warm weather conditions.1 Another important general conclusion in the study (see City
of Laguna 6th QPR Aliso Creek 13225 Directive) states �that �primary� bacteria concentrations 
(from direct deposits of bird droppings, for example) in runoff can be magnified by the
�secondary� propagation of bacteria populations within the environment, so that controlling
propagation may ultimately become as important as source reduction in reducing overall outfall
concentrations. The research results also suggest that the presumption of a statistically valid
relationship between certain concentrations of fecal coliform and an acceptable vs. unacceptable
magnitude of public health risk (which is the basis for the REC-1 and REC-2 objectives) may be
seriously flawed.� 

The proposition that re-growth occurs after treatment has wide ranging implications for
stormwater management. Given the uncertainties outlined above as to whether re-growth occurs
after wetland treatment, the County study results should be confirmed by more detailed studies
and sampling, such as:

more frequent sampling of concentrations taking into account time of travel
stormwater runoff monitoring (not just dry weather flows)
measurement of flows where possible.

It is unknown whether the re-growth phenomenon apparent at the Aliso Creek sites would result
in much higher concentrations over longer distances, but such an experiment cannot be
conducted at the County-selected sites.

Finally, it is re-emphasized that monitoring was only conducted during dry weather conditions � 
mostly low flow and do not reflect storm runoff conditions, except for possibly occasionally
during the storm regression phase. The impact of storm runoff on the treatment efficacy of the
BMPs tested at Aliso Creek is unknown. Likewise, it is unknown what impact high flow may be
on the mechanisms that lead to re-growth or re-inoculation; such flows may deliver organic
debris and sediments and also slough off slimes and accumulations of organic detritus.
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1. INTRODUCTION

1.1 Background and purpose

The Newhall Ranch Specific Plan projects will urbanize a portion of the Santa Clarita Valley in

Los Angeles County during the coming decades. The project is an extension of prior

community growth, which commenced in earnest during the 1960s, in accordance with the

adopted General Plan and adopted growth projections. Concern has been expressed that future

urbanization may result in changes in the Santa Clara River, a stream of regional scale draining

westward from northern Los Angeles County through Ventura County, flowing into the Pacific

Ocean near Oxnard. Prior analysis by Geosyntec Consultants (2005) indicates that cumulative

future urbanization in the upper watershed of the Santa Clara River, of which Newhall ranch

will contribute a portion, will reach approximately 9 percent at �built-out� conditions.  A 

survey of the literature (reviewed in GeoSyntec, 2002) shows that many western-state streams

begin to exhibit effects when impervious areas exceed a threshold of about 10 percent, with

some considerable site-by-site variability. Additional studies by GeoSyntec in the San Francisco

Bay area (2004) and a recent Southern California regional study (Coleman and others, 2005)

indicate that, for watersheds smaller than about 25 square miles, channels in granular, non-

cohesive sediments may become unstable downstream from urbanizing areas when impervious

coverage reaches as little as 2 to 3 percent.

This report uses an empirical approach to assess the potential effects of urbanization on channel

morphology associated with the implementation of the Newhall Ranch Specific Plan, combined

with other existing and future development in the upper watershed of the Santa Clara River as

described in the adopted General Plan. We use historical changes in the Santa Clara River

channel pattern to help bracket potential morphological effects on the river of

hydromodification due to accumulated urban development. We note that historical changes

(both natural and human-induced) in the three factors most likely to affect the Santa Clara River

stability (magnitude and frequency of stormflow events, sediment supply and caliber, and

channel vegetation) are very large relative to the effects, if any, of the Newhall Ranch project

and other planned future urban development. We hypothesize that it will prove useful to learn

from history, and to assess the nature and general degree of change that may result from future

urbanization by applying these insights.

Much of what is learned from this analysis may be applicable in other aspects of planning and

managing the Santa Clara River in the Newhall Ranch reach and reaches downstream. It is not,

however, an immediate objective of this report to develop management plans, to assess
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potential changes in tributary channels, or to explore how habitat conditions might be changed

by potential hydromodification, beyond that which is related to the physical channel form and

dynamics.

1.2 Technical approach

The history of the Santa Clara River in the Santa Clarita Valley and eastern Ventura County

allows us to explore the three factors most likely to affect the stability and morphology of the

river downstream from existing and future development in the Santa Clarita Valley (including

Newhall Ranch):

High streamflows, including increased peak flows, volumes, and/or durations of
stormflows,

Coarse-sediment supply, including sharp curtailment of sediment entering the river
following completion of Castaic (1974) and Santa Felicia-Piru (1958) Dams.

Mature riparian vegetation, with interpenetrating roots, which can stabilize the banks
and maintain the channel pattern.

We consider the �pre-urban� condition to be the form and functions of the river during the 1950s

and 1960s, prior to significant urban growth and modification of the flow and sediment regimes

due to the construction of the Castaic and Santa Felicia-Piru Dams. Historic deviations from the

pre-urban condition can be evaluated using the geomorphic evidence left by a period of floods

and high flows from 1938 to about 1945. The effects of sediment supply can be evaluated by

quantifying effects of eliminating coarse-sediment delivery from Castaic Creek (with a drainage

area of 155 square miles, approximately 25 percent of the Santa Clara watershed at the

L.A./Ventura County line. Supporting evidence can also be obtained similarly at Piru Creek

(approximately 40 percent of the watershed at its confluence with the Santa Clara River at Piru).

1.3 Report organization

The analysis begins with an overview of the factors affecting the form and geomorphic history

of the Santa Clara River (Chapter 2). The larger events and fluctuations, and manner in which

they may have affected the river, are considered in Chapter 3. The fourth chapter explains the

source materials and methods used to quantify the river�s response to these perturbations, 

which are summarized in Chapter 5. Chapter 6 is a discussion of what we have learned from

this study, and Chapter 7 draws conclusions as to how these findings relate to potential

hydromodification effects in response to anticipated future watershed urbanization.
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2. GEOMORPHIC SETTING

2.1 Channel pattern influences

Several previous reports have described the overall and geomorphic histories of the Santa Clara

River (c.f., Schwarzberg and Moore, 1995; SCREMP 2005). In each case, authors have noted that

the forms and functions of the river have varied with climatic cycles and with episodes such as

floods and fires. It is this variability that is characteristic of the river. In the this report, we

utilize the study of historic influences of some of the more pronounced events and cycles to

better understand the impacts of drainage changes, if any, that can be expected to result from

the anticipated future development in the Santa Clarita Valley, including Newhall Ranch.

2.1.1 Physiography

The Santa Clara River flows through a complex, tectonically-active trough generally bounded

by reverse faults on the San Cayetano Mountain and South Mountain fronts. Some of the most

rapid rates of geologically-current uplift in the world are reported from the Ventura anticline

and San Gabriel Mountains, just to the northwest and southeast, respectively, of the river.

Slopes are very steep, with local relief of 3000 to 4000 feet being common. These faults bring

harder, more resistant sedimentary rocks over softer and younger sedimentary formations, but

all formations are fundamentally soft and erodible. On either side of the faults, sandstone

(generally multi-cyclic and fine-grained) and mudstones prevail. The northeastern and

southeastern corners of the watershed are underlain by deeply-weathered granitic and schistose

rocks, which produce sands that are coarser than those of other rock units when they weather

and erode. The San Gabriel fault crosses the valley near the county line, bringing slightly more

resistant rock to the surface and creating a local base level reflected as a slight rise or �bump� on 

the river�s longitudinal profile. 

Most geologic materials in the watershed decompose mainly to silts and clays and to sand, with

some coarser materials. Rhea Williams and his colleagues at the U. S. Geological Survey found

that most sediment moved by the Santa Clara River and its main tributaries are quite fine, with

less than 5 percent bedload-sized material (>0.25 mm, or about 0.01 inches in diameter). Some

gravels and cobbles do occur within the beds of the streams and in their alluvium. Nonetheless,

both the bed and the sediment transported by the river tend to be finer than in most Southern

California watersheds (c.f., Knudsen and others, 1992).

Balance Hydrologics, Inc.



205018 Newhall Hydromod Final 10 27 05.doc 4

The Santa Clara River watershed drains a watershed of 1,600 square miles, of which 625 square

miles are within Los Angeles County, upstream of the �county-line gage� (USGS No. 11108500), 

near the western edge of the Newhall Ranch Specific Plan area.

2.1.2 Climate

Much of the watershed upstream of the Newhall Ranch Specific Plan area receives rainfall

averaging about 18 to 25 inches per year (NOAA). As throughout Southern California, rainfall

in the Santa Clara watershed alternates between wet and dry periods, a variation that is central

to understanding the cultural and geomorphic histories of the upper watershed (Schwarzberg

and Moore, 1995; Lynch, 1931; Reichard, 1981). Wet cycles tend to persist for several years,

sometimes for periods of 6 or 8 years, during which rainfall, although variable, may average

about 140 to 150 percent of the long-term average. For the woody riparian vegetation along the

banks and on islands in the braided channels, these are crucial periods for establishment and

growth. During dry cycles, the roots of the riparian vegetation must grow downward to the

water table or perched zones, and where it cannot do so, this band of vegetation will die back.

2.1.3 Flows

Flows in the Santa Clara River, as in most southern California streams, are highly episodic. For

the gaged period between 1953 and 1996 annual flow at the Los Angeles/Ventura County line

gage ranged between 253,000 acre-feet (1969) and 561 acre-feet (1961). In general, however,

streamflow, and especially dry-season streamflow, has increased over the past few decades

primarily due to discharges from two wastewater treatment plants. Mean annual flow at the

County Line increased from 25,700 acre-feet in 1972 (averaged over a 20-year record) to 35,360

acre-feet in 1988 (36-year record), with a significant decrease in the number of very low years

over that period (UWCD and CLWA, 1996). Downstream of the County line, however, the

Santa Clara River flows through the Piru groundwater basin, which represents a �Dry Gap� 

where dry-season streamflow is lost to groundwater.

Annual peak flows at the County line between 1953 and 1996 ranged from 68,800 cfs (1969) to

109 cfs (1960). Of note is that the second highest annual peak, 32,000 cfs in 1966, was less than

half of the highest peak (68,800 in 1969). Both of these events occurred in the late pre-urban to

early-urbanization stages within the Santa Clarita Basin and no consistent increase in peak flow

is evidence since this time. Flow data for the 2005 flood event are not yet available, however the

peak flow at the County line may have approached the flow observed in 1969. As discussed

below these large episodic events have a significant impact on the geomorphic characteristics of

the Santa Clara River mainstem.
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2.1.4 Ground-water supported riparian vegetation

The Santa Clara River is underlain by several distinct alluvial ground-water basins�the Piru, 

Fillmore, and Santa Paula Basins (Reichard and others, 1999; SCREMP 2005). These basins are

divided longitudinally by sills or ridges of bedrock that support areas of locally-high ground

water, including the area upstream from the County line (above the Piru Basin), and upstream

from the mouth Sespe Creek (the transition between the Piru and Fillmore Basins). This locally-

high ground water sustains summer baseflow and riparian vegetation within the Santa Clara

River corridor even through relatively dry climatic cycles.
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3. PERTURBATIONS

This section describes several major perturbations (those with the potential to affect channel-

and floodplain-form) that occurred in the Santa Clara River watershed since the early 1900s

(summarized in Figure 1). Aerial photographs were selected to bracket these events and

analyzed, both qualitatively and quantitatively, to try to discern and quantify responses of the

Santa Clara River channel to:

(1) changes in flow regime during wet and dry multi-year cycles,

(2) sediment supply, notably describing the channel�s adjustments to construction of 

large dams, and

(3) development of mature riparian vegetation with interpenetrating roots.

3.1 Streamflow cycles and events

As described above, streamflow within the Santa Clara watershed is highly episodic, and can

vary drastically from year to year. However, decade-scale patterns of wet and dry periods have

been identified in the historic record�as early as the 1700s. Previous wet periods (with

associated high flows) are reported from 1810 to 1817, 1831 to 1840, 1883 and 1893, and 1903 to

1916, during each of which periods the area received a total of an additional 60 to 80 inches

above the mean annual rainfall over the duration of the wet cycle. Prolonged static or drying

periods similar to that observed between 1945 and 1977 also occurred from 1780 to 1810, 1842 to

1882, and 1919 to 1935 (with associated reductions in streamflow). The river is likely to have

remained most stable during the latter periods, with the notable exceptions of a few major

storms of record, such as 1862 (c.f., Lynch, 1931; Reichard, 1981; Schwartzberg and Moore,

1995). The primary wet periods in this study occurred between 1938 and 1946, and 1978 to 1983

(Figures 1 and 2). Other large storm events occurred in 1966, 1969, 1972, 1983, 1998, and 2005.

Notable dry periods occurred between 1946 and the late 1960s, and 1983 and 1991.

3.2 Dam construction

Castaic Dam was completed on Castaic Creek (a tributary of the Santa Clara River just upstream

of the Newhall project) in 1974. The watershed area above the dam is approximately one-

quarter of the watershed area of the Santa Clara River at the L.A./Ventura County line,

downstream of the Castaic confluence, and therefore the dam effectively reduced the sediment

contributing area by about 25 percent. For comparison purposes, we also considered the effects
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of the construction of the Santa Felicia Dam (Lake Piru), which resulted in an approximate 38

percent decrease in sediment contribution area below the confluence of Piru Creek and the

Santa Clara River1.

3.3 Urbanization

Settlement of the Los Angeles County portion of the watershed transitioned from rural to

mixed-use suburban during the mid- to late-1960s. This change initiated a period of ongoing

urban expansion, with associated increases in the area of impervious or compacted surfaces as

homes, commercial and industrial centers, highways and diverse infrastructure have developed

throughout the Santa Clarita Valley. Future General Plan urbanization within the upper

watershed, inclusive of Newhall Ranch, will bring the percent of urban area west of the County

line to about nine percent (GeoSyntec, 2005).

3.4 Treated effluent discharge

Since the 1960�s, treated effluent from two water reclamation plants (Saugas and Valencia) has

been released directly to the Santa Clara River. This, combined with an increase in applied,

imported agricultural water, has led to increased summer baseflows in the Santa Clara River at

the County line, which had only rarely occurred under pre-urban conditions. This led to an

increase in available water to support woody riparian vegetation. The increase in baseflow is

evident in the USGS gaging record at the county line (Figure 2). In some stream corridors,

vegetation growth in response to increased baseflow can provide additional bank cohesiveness

and reduce erosion; though in others heavy in-channel vegetation growth (riparian

encroachment) can serve to destabilize the stream and induce lateral erosion by directing flows

toward the banks.

Newhall Ranch has proposed an additional plant that would ultimately treat approximately 5.8

million gallons per day at project build-out. However discharge from the plant in the summer

is not expected, as this water will be re-used for irrigation purposes, and we therefore do not

expect further change in riparian vegetation growth as a result.

3.5 Saint Francis Dam Breach

On March 12, 1928 the Saint Francis Dam, located in San Francisquito Canyon upstream of the

Newhall project, failed and released approximately 30,000 acre-feet of water over the course of a

few hours, with an estimated peak discharge of up to 800,000 cubic feet per second (Newhall,

1 Drainage area calculations were based on USGS gaging station watershed data at Piru and Castaic Dams, and
gages on the Santa Clara River at the L.A./Ventura County line and near Piru.

Balance Hydrologics, Inc.



205018 Newhall Hydromod Final 10 27 05.doc 8

1928; and SCREMP, 2005). This event had drastic effects on the stream reaches downstream, as

the resulting flows were much higher than anticipated from any natural event. Aerial

photograph coverage during this time period is limited, however, and therefore an assessment

of this event was not feasible. In addition, because of the extreme size of the event, it is unlikely

that an assessment would be beneficial for assessing hydromodification impacts.
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4. METHODS

We analyzed aerial photographs from 1927, 1947, 1957, 1966/67, 1989, 2002, and 2005 to

describe channel change in response to the major episodes described above. The main criteria

described were the width of the active braiding area (or meander belt width if there was no

braiding), bank vegetation, number of channels, and width of the active channel. Also

described, where they could be identified, were the width and length of �islands� (vegetated 

mid-channel bars) within the stream. Islands were typically easier to identify where vegetation

was heavy, as the color of the vegetation highlighted the differences between channel and meta-

stable islands.

The aerial photographs were analyzed in two different ways. First, a qualitative comparison of

the alluvial corridor shown in the different years� photos was made, describing general 

differences in channel pattern and vegetation on a reach-wide scale. Second, specific cross

sections were defined and the above parameters measured for each year with photo coverage in

that area to provide a quantitative comparison of channel change at these standard locations

along the Santa Clara River (Figure 3).

4.1 Descriptions of analysis criteria

4.1.1 Width of active braiding corridor

For braided reaches, the active channel width was identified primarily by noting the extent of

active channels or recent sediment deposition. In many cases the active corridor was bounded

by a significant change in vegetation or sediment deposition characteristics.

4.1.2 Relict channel corridor

The relict channel corridor is the portion of the flood plain that does not appear to have been

active in the recent past (within the last 5 years or so). Typically the relict corridor is identified

by areas of heavy or scattered vegetation containing no or few distinct channels, or areas that

do not appear to have experienced recent sediment deposition. Alternatively, identification was

based on the width between farmed fields2. Measurements of this feature were made from

outside bank to outside bank, and include the active corridor.

2 The total width of the former channel migration corridor is difficult to identify in aerial photographs due to past
and present agricultural field reclamation following major perturbations. Where necessary, we used the width
between agricultural fields as a estimate of the relict corridor.
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4.1.3 Channel width

Where a distinct channel or channels could be identified, the widths of the individual channels

were measured. The number of individual channel threads was also recorded, where threads

could be distinguished. In some cases, measurement of these features was complicated by poor

photo resolution or contrast, and difficulty in distinguishing major channels from minor ones

(where a full spectrum was present).

4.1.4 Vegetation

Vegetation was described qualitatively as bare, scattered, moderate, and heavy. The location of

specific areas of vegetation, such as vegetated islands, vegetation within the relict corridor, or

vegetation along banks, was also described. Where the resolution was adequate, the growth

form of vegetation, or state of maturity, was also described (trees or shrubs).

4.1.5 Number of vegetated islands

The number of distinct vegetated islands (mid-channel bars) was also recorded at each cross-

section, where the resolution of the photographs was adequate. Where islands could be

identified, measurements of width and length were recorded.
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5. RESULTS

5.1 Qualitative descriptions

Initial inspection of the series of aerial photographs showed that significant changes in channel

planform have occurred throughout the 1900s, as would be expected in a large, braided stream

in southern California. Vegetation within the relict corridor (see definition above) near the

Newhall Ranch planning area appears to become progressively heavier through time, likely due

to the increase in agricultural water and discharge of treated effluent to the channel through the

summer months.

The photos show many areas of net deposition, and corresponding channel shifts in major

depositional areas. Single-thread, dominant channel segments are rarely present, especially in

years following large events. Even when there is one main channel, secondary channels are

often present within the active channel corridor.

Portions of the stream have been altered for flood control purposes, including stabilization of

banks bounded by orchards and fields, or construction of levees within the active corridor.

These levees are most prominent in the 1989 photographs (upstream of the L.A./Ventura

County line), where the substantial segments of the main channel are confined in a flood control

channel approximately 225 feet wide. By 2002, however, little evidence can be discerned in the

aerial photographs of these levees.

The 2005 flood events caused significant changes within the Santa Clara River. Vegetation

within the channel was almost all completely washed out (compared to 2002 conditions), and

many areas of significant bank-widening were identified, even in areas of heavy bank

vegetation (Figure 4).

There appears to be little change in agricultural constriction of the Santa Clara River over the

span of photographs reviewed. Through the Newhall reach, the agricultural areas appear to be

well buffered by the relict channel and the vegetation supported there. There were only a few

places identified where the active channel cut into agricultural areas rather than staying within

the relict corridor. In contrast, within the Piru Basin (downstream of the Newhall reach),

significant agricultural constriction and subsequent channel widening occurred over the time

span of the photos reviewed.
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Areas of shallow ground water between Piru and Sespe Canyon3, which support denser

riparian vegetation than typical for the river between Valencia and Fillmore, show little if any

significant change for all years in the studied photo-sets. Both the density and extent of

vegetation in these areas does not appear to change over time (despite significant differences in

climate and other watershed factors) nor does the amount of vegetation appear to significantly

affect channel planform, compared to upstream and downstream reaches (the braided channel

does not shift to a single-threaded channel through the wetted reach).

5.2 Quantitative results

For the quantitative portion of the aerial photograph analysis we looked at four different types

of criteria to identify physical changes to the Santa Clara River channel (Table 1; see also section

4.1.1 for descriptions of criteria). Because of difficulties in identifying and measuring the

width/number of channels and number/dimensions of vegetated islands, because of the

varying resolutions and contrasts of the photographs, we concluded that analysis of these two

criteria were less meaningful for this study. In other words, there was more variation due to the

ability to identify the features for the varying quality of the photos than there was actual

variation in the system. While we believe that these criteria may be a valid indicator of channel

change, more study would be needed to adequately quantify these features so they were used a

supplementary qualitative metric.

For this study we found that measurement of the �active corridor� (see section 4.1.1) was the 

most useful and easiest to work with to identify channel changes. In most cases there is enough

vegetation along the banks that the active braiding corridor is easily identified, and changes in

the width of the corridor can be tracked from year-to-year.

Figure 5 summarizes the changes in active corridor width over the time span of the reviewed

photos. Within the Newhall reach, the width of the �active corridor� at the four measured 

cross-sections varies from year-to-year by as much as 500 feet, though most of the variation is

considerably less. One station, in the narrows above the Piru Basin, has a very consistent

channel width, varying by less than about 50 feet from year to year.

To provide additional analysis, we looked at a series of recent photos (1994, 2000, and 2002-

2005) at one cross section downstream of the Castaic confluence. For this photo set, the channel

widened significantly between 1994 and 2000 (probably in response to the 1995 or 1998 large

3 See Reichard and others (1999) for a discussion of the hydrogeology of these shallow ground water areas;
although downstream from the Los Angeles County line, results are applicable to the upstream as well, as
discussed later in this report.
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storms), but showed almost no change between 2000 and 2004 (Figure 6). The channel then

widened considerably again in response to the high-flow events in 2005.

As a secondary check of the numbers derived for the measured standardized cross sections, we

also measured active channel widths at approximately twenty different locations through the

Newhall Reach on three different photo sets�1967, 2004, and 2005.  From these measurements 

an average active braiding corridor width was calculated and compared with the other years.

In 1967, the average channel width was approximately 580 feet, which was significantly wider

than the average width in 2002 (392 feet). However, after the 2005 storms, the active width was

approximately 560 feet, similar to the 1967 conditions.

The �relict corridor� (see section 4.1.2 for definition) also proved useful as a secondary criterion,

providing a measurement of potential changes due to agricultural encroachment or constriction

of the flood corridor.  Measurement of the �relict corridor� at the standard cross sections 

showed that while there was some variation between photos, there is no consistent trend of

agricultural constriction to the Santa Clara River flood corridor. These measurements, along

with qualitative observations that within the Newhall reach agricultural activities were

generally restricted to outside the active corridor, suggest that agricultural encroachment has

not historically affected the geomorphology of the Santa Clara River within the Newhall Reach.

Balance Hydrologics, Inc.



205018 Newhall Hydromod Final 10 27 05.doc 14

6. DISCUSSION

The Santa Clara River is a dynamic, episodic system. The above analyses highlight the

magnitude of geomorphic change over the course of recent history, in response to natural and

human disturbances in the watershed. Understanding the magnitude of past response is a key

factor in assessing the potential response to future urbanization within the watershed.

The construction of Castaic Dam in 1974, regulating approximately 25 percent of the watershed

at the L.A./Ventura County line, cut off a significant supply of sediment to the Santa Clara

River. This change, however, does not appear to have had an effect on the channel dimensions

of the Santa Clara River mainstem. The width of the active corridor, as well as the general form

of the channel, are generally consistent both before and after construction of the dam. It

appears that the Santa Clara River adjusted without morphological expression to absorb this

change. One factor contributing to the lack of change is the seemingly large volume of

sediment stored in the tectonic basin above the county line�a result of bedrock control 

associated with movement along the San Gabriel fault, which supports the large extent of semi-

consolidated and alluvial deposits adjoining the drainage net.

The amount of vegetation within the Santa Clara River corridor appears to have increased since

the 1960s, likely due to the increased summer return flows from agricultural water and to year-

round augmentation of baseflows due to treated effluent discharge to the river. However, this

vegetation does not seem to provide enough erosion resistance to maintain a �stable� channel 

capable of withstanding regular �re-sets�, which occur at intervals averaging about a decade � or 

much less than the expected lifetime of the riparian woodlands which do get established.

Despite heavy vegetation on the active channel banks near Newhall ranch and in areas of

shallow ground-water, the stream still responds to large events by a general widening and/or

shift of the channel. The role of vegetation in large-channel stability and morphology in

Southern and Central California does fundamentally differ from that of smaller streams and

streams elsewhere in the country. The geomorophic and historical record shows that resets

have been occurring throughout the recent geologic past in basins exceeding a certain size. One

partial explanation may be that �re-set� flood events in these larger channels exert stresses

beneath or around the riparian vegetation exceeding the vegetation�s threshold of stability4.

4 Sedimentologists note that crossbeds in the alluvium of the Santa Clara River are often 8 to 12 feet high,

equal or greater than the depth to which roots can interpenetrate in most riparian settings in the region.
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As stated above, the Santa Clara River, as with many streams in semi-arid southern California,

is highly episodic.  Concepts of �normal� or �average� sediment-supply and flow conditions 

have limited value in this �flashy� environment where episodic storm and wildfire events have

enormous influence on sediment and stormflow conditions. Many of these channels are

actively adjusting to lower flows than the last major event, which may have occurred some

years before5 (Hecht, 1993). In these streams, a large portion of the sediment movement events

can occur in a matter of hours or days. In many of these channels most sediment is moved�

and most bed changes occur�during the large flow events resulting from storms that may be

expected approximately every 5 to 15 years (c.f., Capelli and Keller, 1993; Hecht,1993; Inman

and Jenkins, 1999; Knudsen and others, 1992; Kroll and Porterfield, 1969).

Evidence of episodic channel changes can be seen in the Newhall reach of the Santa Clara River.

Based on aerial-photograph interpretation of a near-yearly sequence of aerial photographs from

within the last decade, the channel appears to maintain a consistent planform during average or

dry rainfall years (such as between 2000 and 2004). Large events, however, (such as that which

occurred in February 1998 and January 2005) can significantly modify this channel form. This

widened and/or shifted channel (like that which was present after the 1998 or 2005 stormflow

events) then sets the geomorphic template for subsequent normal to dry years. This model,

similar to that described for the Ventura River by Capelli and Keller (1993), suggests that the

geomorphology of the Santa Clara River is primarily driven by these large events.

Other perturbations which potentially affect channel geometry appear to have transitory or

minor manifestations. For example, effects on the channel width due to 1980s levee

construction are barely discernible by the first few years of the 21st century, probably mostly

due to morphologic compensation associated with the mid- to late-1990s storm events.

5 Actively adjusting channels may be aggrading, incising, expanding or otherwise changing channel dimensions,
depending on the magnitude, type, and various effects of the episodic event.
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7. CONCLUSIONS

Based on the study of historic aerial photographs described above we conclude that:

Major perturbations within the Santa Clara River watershed (dam construction, levee

construction, changes in flows in response to decadal-scale climatic patterns, and

increases in woody vegetation) do not appear to have had a significant impact on the

geomorphic expression of the Santa Clara River, as quantified from measurements made

from a series of historical aerial photographs flown during the years 1927 through 2005.

Large events (those which are typically not as affected by increases in impervious area

and associated increases in stormwater peaks and runoff volume) can completely alter

the form of the Santa Clara River channel. We call these events �re-set� events.  These 

events, perhaps occurring on average once every ten years, are a dominant force in

defining channel characteristics.

The geomorphic dominance of �re-set� events overwhelms geomorphic effects of

hydromodification on smaller events. Due to these episodic �re-sets� we do not expect 

hydromodification feedback �unraveling� of the Santa Clara River mainstem, as is seen

in many smaller southern California watersheds6.  The �re-set� events appear to 

adequately buffer changes that may occur in short-term sediment transport.

While there is no expected increase in summer flows due to additional treated effluent

discharge to the Santa Clara River, even if summer baseflow do increase we would not

expect a significant change within the channel. Additional growth in the extent or

density of vegetation is not anticipated, as the reach near Newhall already appears to

have enough flow to support summer vegetation, and the existing vegetation does not

appear to affect channel form for durations longer than the �re-set� interval.  Further, re-

sets occur at intervals significantly shorter than the period required for maturation of

riparian vegetation, such that full development of bank-holding properties is frequently

interrupted.

Given that the channel morphology of the Santa Clara River mainstem has not adjusted

significantly to much larger perturbations in flow, sediment yield, and riparian

6 In many smaller streams, hydromodification of moderate events can induce incision of the stream bed, which
reduces the connection of the stream to the floodplain. This disconnect, in turn, increases the erosive forces of the
flows (concentrating more flow in the channel) and causing further erosion, and thus a positive feedback response.
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vegetation growth factors, within the Newhall reach, we do not expect a significant

geomorphic impact to the Santa Clara River mainstem due to the anticipated increase in

�urban area� from four to nine percent. 
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8. LIMITATIONS

The analyses in this report were designed to help bracket the range of likely effects on the

geomorphology of the Santa Clara River due to proposed urban expansion under the General

Plan, inclusive of the Newhall Ranch Specific Plan projects. It does not consider specific

elements of the project or of evolving mitigation measures; rather, it focuses upon the

susceptibility to perturbation of the Santa Clara River corridor as a whole. We believe that it

conforms with the standard of care applicable to reconnaissance studies of this nature; no other

warranty, expressed or implied, is made.

The above analyses and discussion were intended to assess the potential cumulative impacts to

the Santa Clara River mainstem (not tributaries) due to the anticipated urban expansion in the

watershed. While we conclude that urban expansion from approximately four- to nine-percent

urbanized (not �impervious�) will not significantly affect the channel geomorphology of the

Santa Clara River, we do expect that there might be a response to urbanization on a larger scale.

However, further study would be required to define what the likely threshold and magnitude

of response might be.

We ask readers to note that this is a reconnaissance report. It is intended to bracket likely future

conditions, to identify factors which must be better known, and to help guide initial planning.

This report should not be used to site or design individual facilities without further site-specific

investigations. Similarly, it is not intended to serve as basis for flood management or detailed

floodplain planning, both of which should be conducted by well-defined and site-specific

procedures, and which frequently require multiple lines of evidence.

The application of geomorphic history to inferring future channel and corridor change has a

long and respected record in the earth sciences. As with all history or archival analysis, the

better the record is known and understood, the more relevant and predictive the analysis can

be. We do encourage readers who have knowledge of other events or processes which may

have affected the river to let the authors know at the first available opportunity. The authors

and their contacts via several different media are given on the signature page of this report.
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Appendix G

LID Water Quality Modeling Methodology

Addendum to Appendix B of the Landmark Village Water Quality Technical Report (February 2008)

INTRODUCTION

The purpose of this appendix is to describe the changes to the water quality modeling

methodology that have been made to quantify low impact development (LID) BMP

implementation for the Landmark Village Project (Project) (i.e., the LID Performance Standard).

Changes described in this appendix are discussed in comparison to the modeling methodology

that is described in Appendix B of the Landmark Village Water Quality Technical Report

(Landmark Village DEIR Appendix 4.3). This appendix addresses only the elements of the

modeling methodology that have been updated, added, or clarified for the quantification of LID

implementation for the Project.

This appendix is organized as follows:

Section 1 provides an overview of the changes to the modeling methodology. This

section also provides clarification of the rationales for the type of model employed for

this analysis.

Section 2 describes the updates made to model input parameters, as well as the updated

approaches used to develop these input parameters.

Section 3 describes the updates to the structure of the Monte Carlo model (i.e., the way

the model is set up) to account for both on-parcel BMPs and sub-regional bioinfiltration/

biofiltration facilities. This section also provides an expanded discussion of the reliability

of input parameters and assumptions.

1. MODEL OVERVIEW

1.1. Overview of Changes to Model Methodology

The overall modeling methodology has not changed substantively in comparison to the

methodology described in Appendix B of the Landmark Village Water Quality Technical Report

(WQTR). However, the structure of the model used to represent the Project (i.e., the way the

model is set up) and some model inputs have changed to represent the LID Implementation Plan.

Primary changes to the model structure and inputs include:



Parcel-based BMPs were included in the model to account for volume reduction and

treatment provided in parcel-based LID BMPs prior to draining to sub-regional

bioinfiltration/ biofiltration facilities.

The representations of sub-regional bioinfiltration facilities (previously called “Project

Biobasins”) and the sub-regional biofiltration facility (previously called the “Project

Extended Detention Basin”) were updated to reflect facility designs that include retention

and biofiltration components which promote infiltration.

BMP performance statistics were updated to support the simulation of the types of BMPs

in the updated BMP plan using the latest version of the International BMP Database.

The hydrology and hydraulic modeling approach used to develop hydrologic and

hydraulic inputs to the Monte Carlo model (i.e., percent capture, percent volume

reduction by storm event) was enhanced to more directly derive these estimates.

In addition, the model was updated to reflect the revised Project description and associated

Project land use areas. The incorporation of these changes is described in further depth in

Sections 2 and 3.

1.2. Technical Basis for Modeling Methodology

While the modeling methodology has not changed substantively, this section clarifies the

technical basis and provides the rationale for the continued use of this methodology to evaluate

Project stormwater quality impacts.

An empirical, pollutant loads model approach has been used to assess stormwater quality impacts

associated with the proposed Project. This modeling approach was selected to meet the technical

requirements of the water quality impact analysis based on an extensive review of available

models and a review of the available datasets applicable to the Project.

A variety of modeling approaches are capable of meeting the technical requirements of this

analysis. In general, models can be grouped into three categories:

Stochastic (or probabilistic): this type of model utilizes observed statistical patterns to

produce model estimates. This type of model generally relies on empirical observations,

but does not necessarily ignore causal relationships.

Deterministic (or mechanistic, physically-based): this type of model attempts to perfectly

represent physical processes and mechanisms using closed form equations derived from

physical phenomena. It is noted that because these models attempt to describe systems

that are inherently complex and poorly defined, most deterministic models must rely in

part on empirical observations to represent causal relationships.



Hybrid: this type of model combines elements of stochastic and deterministic models to

provide more reliable model estimates.

The modeling methodology used for the Project incorporates stochastic and empirical elements,

and is therefore most accurately described as a hybrid approach. The approach uses an empirical,

stochastic water quality estimation approach (Monte Carlo) to produce water quality and

pollutant loading estimates. Inputs to this model are derived from empirical sources (Los

Angeles County Land Use Monitoring Program and the ASCE International BMP Database) and

deterministic modeling of hydrology and hydraulics (EPA SWMM4.4h). This approach makes

use of robust land use and BMP monitoring datasets applicable to the project and incorporates

important causal relationships in hydrologic and hydraulic response that can be reliably

represented with deterministic methods. This approach is believed to be most appropriate to meet

the technical requirements of the impact analysis for the Project-level analysis at the tract map

scale.

The literature studies summarized below generally support the use of an empirically-based

hybrid approach for the type of analysis required for the Project:

Obropta et al. (2007) evaluated six deterministic models, three stochastic models, and

three hybrid approaches. They concluded that hybrid approaches show strong potential

for reducing stormwater quality model prediction error and uncertainty [improving the

ability to assess] best management practice design, land use change impact assessment

[and other applications].

Charbeneau and Barrett (1998) evaluated different approaches for estimating stormwater

pollutant loads based on a comparison of model results to observed land use monitoring

data. They found that (1) the development of accurate physically-based models remains a

difficult and elusive goal, and current understanding of processes is not sufficient to

accurately predict event loads, (2) a simple empirical stochastic approach is generally as

reliable or more reliable than more complicated mechanistic approaches, (3) the use of

land use event mean concentrations (EMCs) is appropriate for planning purposes, (4) the

land use EMC approach is most reliable when land use EMCs are used as a stochastic

input parameter generated from a probabilistic distribution, and (5) stormwater volume is

the single most important variable in predicting pollutant loads.

The National Research Council’s (NRC) 2008 report on Urban Stormwater Management

in the United States generally supports these findings regarding the appropriate use of

stormwater quality and quantity models.

Figure 1 provides an overview of the modeling methodology, with minor updates to support the

updated BMP plan shown in bold text.
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Figure 1: Overview of Updated Water Quality Analysis Methodology (Updates in Bold)



2. UPDATES TO MODEL INPUT PARAMETERS

2.1. Runoff Coefficients

As described in Appendix B of the Landmark Village WQTR, the Monte Carlo model uses

runoff coefficients (derived from SWMM simulations of average drainage area soils conditions)

as inputs to the modeling framework. Runoff coefficients for pervious portions of the Project

area are based in part on the distribution of mapped soil properties in these areas. As a result of

the change in Project development footprint, the distribution of soil properties changed slightly

and triggered a re-analysis to develop runoff coefficients for pervious area. The updated soil

distributions are presented in Table 1 below.

Table 1: SWMM Runoff Block Modeled Soils Distribution by WQ Drainage Area

Soil Group

Sub-regional

Bioinfiltration

Facility

Sub-regional

Biofiltration

Facility1

On-site

Treatment

(Media Filter

or Equivalent) Off-site Swales Off-site Swales

Acres

%

Total Acres

%

Total Acres

%

Total Acres

%

Total Acres

%

Total

HSG A 43.3 21.3% 2.0 3.5% 0.8 10% 0 0% 0 0

HSG B 160.5 78.7% 54.7 96.5% 7.2 90% 8.2 100% 103.6 100%

Total 203.8 56.7 8.0 8.2 103.6
1 Includes 2.4 acres of off-site bridge.

The derivation of soil parameter assumptions for each hydrologic soil group (HSG) is

summarized in Table 2. Suction head and initial moisture deficit (IMD) were estimated based on

the soil texture class reported in the most Natural Resources Conservation Service (NRCS) Soil

Survey (No. 675) with guidance on SWMM input parameter selection provided by James and

James (2000). The saturated hydraulic conductivity (Ksat) was estimated based on evaluation of

the ranges of undisturbed Ksat reported by the NRCS Soil Survey, the HSG reported by the

NRCS Soil Survey with guidance on SWMM input parameter selection provided by James and

James (2000), and the Los Angeles County Soil Type with infiltration characteristics described

in the Los Angeles County Hydrology Manual (LA County, 2006). The preponderance of these

soils data generally indicates that the project has relatively high infiltration capacity. Therefore,

the assumed Ksat was based on the high end of the range of recommended SWMM inputs for A

and B soils from James and James (2000).



Table 2: Green-Ampt Soil Parameters

Hydrologic Soil

Group

Prevalent Soil Texture

Class

Suction

Head1

(in)

IMD1

(in/in)

Pre-

Development

Ksat

(in/hr)

Post-

Development

Ksat

(in/hr)

A Loam 8 0.30 0.45 0.34

B Loam 8 0.30 0.30 0.23

1 Estimated based on texture class from Rawls, et al., (1983)

Based the soil distributions summarized in Table 1 and soil parameter assumptions summarized

in Table 2, average pervious runoff coefficients were generated for each modeled drainage area

to each type of sub-regional bioinfiltration/biofiltration BMP. Runoff coefficients are presented

in Table 3 below. Runoff coefficients based on guidance from the Los Angeles County

Hydrology Manual are also included in this table for reference (LACDPW, 2006).

Table 3: Runoff Coefficients by Water Quality Drainage Areas

WQ Drainage

Area

Impervious Runoff

Coefficient

Undeveloped Pervious Runoff

Coefficient

Developed/Disturbed Pervious

Runoff Coefficient

Model

Methodology

(used for

WQ model)

LA County

Hydrology

Manual

(for

comparison

purposes)

Model

Methodology

(used for WQ

model)

LA County

Hydrology

Manual (for

comparison

purposes)

Model

Methodology

(used for WQ

model)

LA County

Hydrology

Manual (for

comparison

purposes)

Sub-regional

Bioinfiltration

Facilities

96.9 90 3 10 6 10

Sub-regional

Biofiltration

Facility

96.9 90 3 10 6 10

On-site Treatment

(Media filters or

equivalent)

96.9 90 3 10 6 10

On-site Biofilter

Swales
96.9 90 3 10 6 10

Off-site Biofilter

Swales (or

equivalent)

96.9 90 3 10 6 10

2.2. Revisions to Project Land Use

Project land uses were determined from the Landmark Village Vesting Tentative Tract Map

(VTTM #53108) and GIS analysis of this map (Psomas, April 2010) for the developed Project

conditions, which have been revised for the Final Landmark Village EIR. In general, the

assumptions regarding land use properties did not change, however, the revised land use plan

contains greater information about the types of roadways than was previously available, which



required additional assumptions about the characteristic imperviousness and runoff quality from

these areas, summarized below:

For the purpose of analysis, roads adjacent to residential land uses were considered to be

an integral part of single family detached land uses and assume all properties of this land

use.

Minor roads (private drives and access road) were grouped with major roads due to their

proportionately small land area.

Major roads were modeled using imperviousness and runoff quality associated with

roads.

Developed conditions of the Project and associated off-site areas are summarized in Table 4.

Existing condition land uses have not changed since the previous model. Existing condition land

uses can be found in Appendix B of Landmark Village WQTR.

Table 4: Developed Conditions Project and Off-site Land Uses

Land Use
Development Area (acres) Impervious Fraction

ModeledProject Site Off-Site Impacts

Modeled

Commercial 27.3 8.02 0.91

Multi-Family 82.9 0.74

Open Space 32.9 0.01

Park 10.1 0.10

Recreation 5.8 0.50

Road1 41.6 98.03 0.91

School 9.7 0.82

Single-Family 53.9 0.42

Water Quality Facility 10.1 1.0

Not Modeled

Open Space 18.3 NA

Total 292.6 106.0
1 Residential roads are included in the single-family land use. The Roads land use includes major and minor roads. Minor roads

are modeled assuming the composite imperviousness and EMC of their adjacent land use types.
2 Off-site water tanks are modeled as a commercial land use.
3 Off-site roads consist of 2.4 acres of off-site bridge to the south and 95.6 acres of SR-126 right of way to the north. Impervious

fraction of SR-126 ROW based on delineation of tentative improvement plans; not land use-based fraction.

2.3. Distribution of Parcel-based LID BMPs for Multi-Family, Commercial,

Institutional, Recreation, and Park Land Uses

The LID BMP performance standard for the Landmark Village Project includes parcel-based

LID BMPs in multi-family, commercial, institutional, recreation, and park land uses. There are

three categories of parcel-based BMPs (Category 1, 2, and 3), the application of which depends



on infiltration feasibility constraints associated with each land use parcel. Infiltration feasibility

was screened as follows to determine the distribution of Category 1, 2, and 3 parcel-based

BMPs:

Infiltration feasibility constraints were evaluated by Seward (2010) to determine areas

where infiltration is likely feasible. This analysis yielded a shapefile of infiltration

feasibility constraints which displays locations where infiltration is likely feasible

(Category 1) and where infiltration is likely partially feasible (Category 2). No areas on

the Landmark project were identified where infiltration is not feasible in any level or

would be hazardous (Category 3). Criteria associated with these distinctions are described

in the Landmark Village LID Supplement.

The land use program described in the Landmark Village VTTM (Psomas, April 2010)

was converted to a GIS shapefile and was geospatially overlain with the shapefile of

infiltration constraints to determine the location(s) and area of each type of parcel-based

treatment within each drainage area.

The resulting distribution of parcel-based BMPs is shown in Table 5.

2.4. Distribution of Single Family Residential Hydrologic Source Controls

The LID BMP Implementation Plan includes hydrologic source controls (HSCs) in single family

detached (SFD) land uses. For the purpose of modeling, it was assumed that rooftops, patios, and

walkways would be routed to pervious areas capable of managing the runoff from at least a 0.75

inch storm event.

An analysis of typical development plans was conducted to determine the portion of the

impervious area in the SFD residential land use that is made up of rooftops, patios, and

walkways. Based on the project VTTM land use break-down, an area-weighted lot-size of 5,025

sq-ft plus 2,250 sq-ft of residential roadway was evaluated. Based on this analysis, it was found

that on average approximately 26 percent of SFD land use area is anticipated to be made up of

roofs, patios and walkways.

2.5. Design of Sub-regional Bioinfiltration/Biofiltration Facilities

The LID BMP Plan includes sub-regional water quality facilities, which are proposed to manage

runoff from portions of the Project that are not addressed by parcel-based BMPs as well as

bypass and treated discharge from parcel-based BMPs and SFD HSCs.

The areas draining directly to sub-regional facilities and the total tributary area to sub-regional

facilities are provided in Table 5 below. Sub-regional bioinfiltration facilities are distributed

around the Project site and have individual drainage areas. Because all sub-regional

bioinfiltration facilities will be designed to the same design and performance standards, all area

draining to sub-regional bioinfiltration facilities was considered to be part of on WQ drainage

area for the purpose of modeling.



Table 5: Areas Draining to Parcel-based BMP Types within WQ Drainage Areas

WQ Drainage
Area

Category 1 Category 2 SFD HSC1
Directly to WQ

Facility Total

Area
(Ac)

Imp
(%)

Area
(Ac)

Imp
(%)

Area
(Ac)

Imp
(%)

Area
(Ac)

Imp
(%)

Area
(Ac)

Imp
(%)

Sub-regional
Bioinfiltration

Facilities
36.1 77.7 50.0 73.4 28.1 50.0 89.6 41.1 203.8 56.8

Sub-regional
Biofiltration

Facility
2.8 78.0 36.3 81.9 0 0 17.6 71.3 56.7 78.4

On-Site Treatment
(Media Filters or

Equivalent)
No parcel-based BMPs 8.0 44.9 8.0 44.9

On-site Biofilter
Swales (or
equivalent)

No parcel-based BMPs 8.2 91.0 8.2 91.0

Off-site Biofilter
Swales (or
equivalent)

No parcel-based BMPs 103.6 91 103.6 91.0

1 - Includes single-family roofs, patios and sidewalks, draining to a pervious area with an equivalent square-footage.

2.6. Updated BMP Performance Parameters

As in the previous modeling methodology, the performance of project BMPs is estimated as a

function of three factors: (1) the fraction of stormwater runoff receiving treatment (often referred

to as percent of runoff captured, or simply percent capture); (2) the pollutant removal achieved in

the BMP by virtue of infiltration and/or evapotranspiration (generically referred to as volume

reduction); and (3) the pollutant removal achieved in the BMP by virtue of improved water

quality. The performance parameters associated with these factors have been updated to reflect

the LID BMP Plan as described in the sections below.

2.7. BMP Capture Efficiency and Volume Reduction

The Monte Carlo model utilizes event-by-event estimates of BMP capture efficiencies and

volume reduction to describe the hydrologic and hydraulic performance of BMPs. These inputs

were developed using SWMM simulations. While this approach has not fundamentally changed,

slight changes were required to accommodate the LID BMP Plan including (a) the simulation of

parcel-based BMPs that are “nested” within the drainage area of sub-regional facilities, (b) the

simulation of SFD HSCs that provide volume reduction from SFD land uses, and (c) the

simulation of sub-regional bioinfiltration/ biofiltration facilities that combine infiltration and

biofiltration elements in different proportions depending on infiltration feasibility in the location

of the facility. The approaches for developing capture efficiency and volume reduction inputs for

the Monte Carlo model for each of these BMP types are described in the sections below. These

approaches make use of the SWMM Runoff block (hydrologic simulation module) and the

SWMM Storage/Treatment block (hydraulic simulation module), both operated in continuous

simulation mode for a period of 40 years.



2.7.1. Parcel-based BMPs

Estimates of capture efficiency and volume reductions achieved by parcel-based BMPs were

developed based on hydraulic representations of parcel-based BMPs in EPA SWMM4.4h

(Storage/Treatment block), with spatially-averaged tributary catchments (Runoff block). A

hypothetical spatially-averaged catchment representation was used because exact drainage areas

and imperviousness for each parcel-based BMP are not available at this level of analysis (i.e.,

Tier 2, the tract map project scale). The hypothetical spatially-averaged catchment was assigned

an area of one acre and an impervious fraction representative of the composite imperviousness of

Project areas draining to parcel-based BMPs. This catchment was simulated in the SWMM

Runoff block to produce a characteristic runoff hydrograph, which was routed through each type

of parcel-based BMPs using the SWMM Storage/Treatment block. The reliability of the

spatially-averaged catchment approach is discussed in Section 3.2.

The hydraulic representation of each type of parcel-based BMP was developed in the SWMM

Storage/Treatment block based on a standard BMP profile formulated to result in the maximum

feasible infiltration of the 0.75 inch design storm for each infiltration constraint condition. The

standard profiles are primarily dependent on the design infiltration rate of underlying soil for

each of the constraints categories. Based on an assessment of likely infiltration rates and

allowable infiltration volumes (Seward, 2010), the design infiltration rates were selected as

follows.

Category 1 areas are located in areas identified as having a natural, undisturbed

infiltration rate of greater than 0.5 inches per hour and the potential to use direct

infiltration or dry wells to infiltration. Direct infiltration was assumed to be feasible in

areas with depth of fill less than 10 feet. Dry wells were assumed to be feasible in areas

where the depth from the bottom of fill to seasonally-high groundwater is greater 10 feet.

The design infiltration rate for this category of parcel-based BMP was selected by

applying a reduction factor of 25 percent to the low end of estimated infiltration rate. The

result is a design infiltration rate of 0.375 inches per hour.

Category 2 areas are generally located in areas with natural, undisturbed infiltration rate

of less than 0.5 inches per hour (Seward, 2010) and/or where depth of fill or separation

from the bottom of fill to groundwater would not permit full infiltration of the design

storm volume. The design infiltration rate for this category of parcel-based BMP was

selected by applying a reduction factor of 50 percent to the low end of estimated

infiltration rate. The result is a design infiltration rate of 0.25 inches per hour. This

assumption considers physical limitations of infiltration into compacted and low

permeability soils as well as hazards associated with introduction of excess water into fill

structures.

Based on these design infiltration rates and the design goals for parcel-based BMPs described

above, the geometric inputs to the SWMM hydraulic representations of parcel-based BMP are

described in the Table 6 below.



Table 6: SWMM Hydraulic Representation of Parcel-based BMPs

Parameter Units

Parcel-based BMP Categories

Category 1 Category 2

Surface Ponding Depth below Overflow ft 1.0 0.5

Media Depth ft 1.5 1.5

Design Ksat of Amended Media in/hr 2.0 2.0

Design Ksat of Underlying Soil in/hr 0.375 0.25

Thickness of Gravel Layer ft 0 1.5

Height of Underdrain Invert Elevation
above Bottom of BMP

ft None 1.5

Depth of Retention Storage1 inches 18.3 9.0

BMP Footprint as Fraction of Impervious
Area

ac/ac 3.1% 2.9%

Average Annual Capture Efficiency
(Percent Capture)

- 53% 80%

Average Annual Volume Reduction of
Captured Water (Percent Volume
Reduction)

- 100% 41%

Average Annual Reduction in Runoff
Volume

- 53% 33%

1 Retention storage depth is determined based on the equivalent depths of volume retained in ponding, media, and gravel (i.e. the

full storage volume of Category 1 and, for Category 2, volume below underdrain), as well as additional retention storage in

media.

The storm-by-storm capture efficiency and volume reduction estimated from the parcel-based

BMP simulations was extracted from SWMM model output and used to represent the hydraulic

performance of these BMPs in the Monte Carlo model.

2.7.2. SFD Hydrologic Source Controls

The effect of HSCs was simulated by routing runoff from impervious areas to pervious areas

within the SWMM Runoff block (hydrologic simulation module) and tabulating the combined

runoff coefficient from this area for each storm event. For the purpose of analysis, it was

assumed that impervious areas would be routed over an equal amount of pervious area with

properties modified to represent amended soils in the areas receiving runoff. Table 7 provides the

model parameters that were used to represent SFD HSCs.



Table 7: SWMM Model Representation of Hydrologic Source Controls

Parameter Units Assumption Basis of Assumption

Impervious to Pervious Ratio ft 1:1
Based on typical available landscape
area per tributary area, or equivalent

HSC

Slope of Pervious Area ft/ft 0.05 See Appendix B

Depression Storage of Pervious Area inches 0.5

Based on soil amendments to 4 inch
depth improving soil moisture storage

capacity by 0.125 inches per inch;
actual design of HSCs may vary

Manning’s Surface Roughness of
Pervious Area

- 0.25 See Appendix B (tables)

Ksat of Pervious Area in/hr

Based on
drainage area

average
developed Ksat

See Appendix B (tables)

Saturated Hydraulic Conductivity of
Pervious Area (Ksat)

in/hr
Varies based on

soil type
See Table 2

Suction Head of Pervious Area inches 8.0 See Table 2

Initial Moisture Deficit of Pervious Area in/in 0.3 See Table 2

Runoff coefficient of impervious plus
pervious area

- 13.3
Modeled in SWMM. Takes into

account infiltration of runoff from
impervious area in pervious area.

The effect of HSCs was accounted in the Monte Carlo model by modifying the runoff coefficient

of the areas being disconnected and receiving disconnection. The runoff coefficient of this area

was tabulated from SWMM output for each storm event.

2.7.3. Sub-regional Bioinfiltration/Biofiltration Facilities

The hydraulic performance of each sub-regional bioinfiltration/biofiltration facility is dependent

on characteristics of the tributary drainage area (including the amount of parcel-based BMPs and

HSCs provided in the tributary drainage area), the volume of the facility, the underlying design

infiltration rate, and the outlet control configuration. Therefore, to evaluate the capture efficiency

and volume reduction performance of sub-regional facilities, drainage area hydrologic

representations and facility hydraulic representations were developed for each facility.

Drainage Area Representation for Sub-regional Facilities
The drainage area representation used to evaluate sub-regional facilities was developed using the

same approach described in Landmark Village WQTR Appendix B, with the exception that the

effects of “nested” parcel-based BMPs and SFD HSCs were approximated by embedding

hydrologic elements in the drainage area representation to represent these BMPs (i.e., hydrologic

BMP representations).

To approximately account for the effects of parcel-based BMPs in each sub-regional facility

drainage area, “hydrologic representations” of parcel-based BMPs were used. These

representations do not account for detailed hydraulic routing, but generally account for the effect



of parcel-based BMPs on the overall volumetric response from the drainage area. These

representations included increasing the depression storage of selected pervious and impervious

areas, and routing impervious area runoff to these “sump” areas based on the distribution of

Category 1 and 2 LID BMPs in each WQ drainage area described in Table 5.

To ensure that this representation provides a reasonably accurate approximation of the effects of

parcel-based BMPs, the volume reductions resulting from this hydrologic representation were

compared to the volume reductions resulting from the more detailed hydraulic representations

described in Section 2.1.7.1. The pervious or impervious depression storage values used in the

hydrologic representations were adjusted such that the average annual volume reductions due to

depression storage losses (i.e., hydrologic representations of parcel-based BMPs) were

equivalent to the average annual volume reductions achieved in the hydraulic representations of

parcel-based BMP. The adjusted impervious or pervious depression storage depths used for the

drainage area hydrologic representations of parcel-based BMP are reported in Table 8 below.

The reliability of this approach is discussed in Section 3.2.

Table 8: SWMM Hydrologic Model Representation of Parcel-based BMPs

SWMM Runoff Parameters Units
Parcel-based LID BMP Type

Category 1 Category 2

Depression storage, pervious inches 21 10

Depression storage, impervious inches NA NA

Imperviousness % 0 0

Infiltration Rate in/hr 0.375 0.15

Average Annual Reduction in Runoff Volume from Hydrologic

Representation
- 53% 33%

Average Annual Reduction in Runoff Volume from Hydraulic

Representation (See Table 6)
- 53% 33%

The selected footprint areas of the parcel-based BMPs for these hydrologic representations were

determined by scaling the footprint areas generated from the hydraulic parcel-based BMP

representations based on the impervious fraction of the drainage area.

To represent the hydrologic effects of SFD HSCs in the sub-regional facility drainage area

representation, the portions of the drainage area attributed to SFD rooftops, patios, and walkways

was routed over pervious landscape areas in a one-to-one ratio. Parameters used to represent this

disconnection scenario are reported in Table 7.

Hydraulic Representation of Sub-regional Facilities
Sub-regional bioinfiltration/biofiltration facilities were represented in the SWMM

Storage/Treatment block based on the proposed designs of these facilities.

Designs were developed by first estimating the infiltration rate of soils underlying the proposed

facility location and identifying any other constraints on infiltration (Table 9).



Table 9: Sub-regional Facility Design Infiltration Rates

Facility Type

Assumed Design

Infiltration Rate,

inches per hour

Basis for Assumption

Sub-regional

Bioinfiltration

Facilities

0.25
Seward screening shows areas have infiltration rates greater than

0.5 in/hr. Factor of safety of 2 applied.

Sub-regional

Biofiltration Facility
0.25

Seward screening shows areas have infiltration rates greater than

0.5 in/hr. Factor of safety of 2 applied.

On-site Treatment

(Media filter of

equivalent)

No infiltration

assumed

Are may be treated by a variety of proprietary systems that do not

promote infiltration.

On-site and Off-site

Biofilter Swales

NA - Infiltration not

modeled explicitly

Because designs of biofilter swales have not been developed for all

areas, estimates of volume reductions expected in swales were

derived from analysis of the International BMP Database.

A standard profile for each sub-regional facility was then developed based on the portion of the

facility volume that can be dedicated to infiltration and the portion of the facility volume that is

treated and released. This is a function of the design infiltration rate of soil under the facility.

Finally, the geometry of the basins was determined via iterative model runs to meet the following

criteria:

Surface storage draws down in less than or equal to 48 hours (subsurface storage in the

pore spaces of gravel and suction storage in media pores may persist for longer than 48

hours as this storage does not pose a risk related to vector control or habitat creation).

The facility captures and retains or treats runoff volumes such that less than 20 percent of

the baseline drainage area runoff volume “bypasses” the facility (i.e., is routed around the

facility or flows through the facility without significant treatment). The baseline drainage

area runoff volume is defined as the volume that would occur without parcel-based BMPs

or SFD HSCs. Limiting the sub-regional facility bypass to 20 percent of the baseline

volume ensures that the Project performance standard of 80 percent capture is achieved

on a drainage area basis, including the volume reduction effect of BMPs that are nested in

the drainage area plus the volume reduction and treatment provided in the downstream

sub-regional facility.

After an iterative solution was found that meets these criteria, the capture efficiency and volume

reduction were tabulated for each storm event by post-processing SWMM model output. The

estimated capture efficiency and volume reduction on a storm-by-storm basis were used to

describe hydraulic performance of sub-regional facilities in the Monte Carlo model.

Sub-regional infiltration/ biofiltration facility type and geometries are listed in Table 10.



Table 10: Sub-regional Bioinfiltration/Biofiltration Facility Geometry

Parameter Units Sub-regional Bioinfiltration
Facilities

Sub-regional Biofiltration
Facility

Facility Type --
Shallow vegetated basins with

vegetated media filtration and gravel
sump below underdrain

Basin-type BMP with extended
detention, biofiltration, and

incidental infiltration

Facility Volume ac-ft Varies by facility 4.3

Surface Ponding Depth below
Overflow

ft 1.5 6

Surface Drawdown Time hours 9 48

Assumed Design Saturated
Hydraulic Conductivity (Ksat)
of Underlying Soil

in/hr 0.25 0.25

Assumed Biofiltration Media
Thickness

ft 2 or greater 1.5 or greater

Water Equivalent Retention
Depth below Underdrain

ft 0.5 None

Subsurface Drawdown Time hours 24 NA

Table 12 reports long-term hydrologic performance of sub-regional facilities (capture efficiency

and volume reduction) as well as the overall drainage area capture and volume reduction

inclusive of volume reductions achieved in nested parcel-based BMPs, hydrologic source

controls, and sub-regional facilities.

Table 11: Sub-regional Facility Hydraulic Performance and Drainage Area Total

Performance

WQ Drainage
Area

Total
Tributary

Area
Composite

% Imp

Sub-
Regional
Facility
Capture

Efficiency
of Runoff
Volume

Sub-
Regional
Facility
Volume

Reduction
of

Captured
Water

Parcel-
based

Volume
Reduction
Upstream

of Sub-
regional
Facility

Drainage
Area Total

Capture
Efficiency

Drainage
Area Total

Volume
Reduction

Sub-regional
Bioinfiltration
Facilities

203.8 57% 71% 33% 32% 80% 48%

Sub-regional
Biofiltration
Facility1

56.7 78% 74% 16% 24% 80% 34%

On-site Treatment
(Media filter or
equivalent)

8.0 45% 80% 0% 0% 80% 0%

Biofilter Swales
(on-site)

8.2 91% 80% 20% 0% 80% 20%

Biofilter Swales
(off-site)

103.6 91% 80% 20% 0% 80% 20%

1 Includes 2.4 acres of off-site roadway (bridge) that drains to this BMP.



2.8. BMP Pollutant Removal

The Monte Carlo model characterizes BMP pollutant removal as a function of BMP effluent

quality (statistical distributions and irreducible concentration) derived from analysis of the

International BMP Database (www.bmpdatabase.org). To support the updated BMP plan, the

latest version of the BMP Database (obtained 1/13/2011) was queried and analyzed to produce

effluent quality distributions characteristic of the types of BMPs included in the updated BMP

plan. Project BMP types were matched to the most representative category of BMP in the BMP

Database for the purpose of modeling (Table 12).

Table 12: BMP Effluent Quality Performance Parameters

BMP Type Facility Type

BMP has
Treated

Effluent?
BMP Database Category

for Effluent Quality

Sub-regional Bioinfiltration Facilities
Infiltration and

Biofiltration
Y Media Filter

Sub-regional Biofiltration Facility

Extended detention,

biofiltration and

incidental infiltration
Y

Media filter plus detention
basin treatment train

Media Filters or equivalent

Flow-based BMPs

incorporating media

filtration or equivalent

treatment mechanisms

Y Media Filter

Biofilter Swales (on- and off-site) Biofilter Swales Y Biofilter

Parcel-based Category 1 LID BMPs Infiltration N NA

Parcel-based Category 2 LID BMPs
Infiltration and

Biofiltration
Y Media Filter

SFD HSC Infiltration and ET N NA

NA – BMP does not have treated effluent.

Table 13 summarizes the number of data points (individual storm events) and percent non-

detects for the pollutants and BMP types of interest for which sufficient data were available.

Table 14 summarizes the log-normal statistics that were used in the water quality model, and

Table 15 summarizes arithmetic descriptive statistics for those data sets. Table 16 summarizes

the irreducible effluent concentration estimates used by for water quality modeling of the

proposed condition. A full description of the statistical analysis methods and assumptions used to

generate BMP descriptive statistics is contained in Appendix B of the Landmark Village WQTR

Appendix B (February 2008). Note that because of a paucity of data in the BMP Database for

some pollutants, no treatment was assumed for nitrite (NO2), total aluminum, and chloride, so

these constituents are not included on the following summary charts even though they were

included in the model. Load reductions are still possible for these pollutants via volume

reduction provided in BMPs.







3. MONTE CARLO MODEL

3.1. Updates to Model Methodology

The Monte Carlo model framework used to simulated the LID BMP Implementation Plan is

identical to that described in Appendix B of the Landmark Village WQTR, however, the model

structure (i.e., the way the model is set up) has been modified somewhat to account for the

volume and pollutant load reductions achieved through “nested” parcel-based BMPs and SFD

HSCs upstream of sub-regional facilities. Accounting for these nested BMP requires another

“loop” of pollutant load generation, removal and routing algorithms to be implemented in the

model within each sub-regional facility drainage area for each simulated event. An overview of

the revised model structure to account for “nested” BMPs is illustrated in Figure 2.





3.2. Model Parameter Reliability and Assumptions

This section discusses the reliability of new or revised model parameters and assumptions

necessary to support the LID BMP Plan.

3.2.1. Drainage Area Runoff Coefficients and Hydrologic Parameter Sensitivity

The estimation of runoff coefficients is highly dependent on soil properties (i.e., infiltration

potential) and less dependent on parameters such as evapotranspiration (ET) rates, slopes, and

surface roughness. Soil properties are estimated as accurately as possible from available soils

data, incorporating the latest soil survey conducted by the USDA NRCS as well as locally-

developed infiltration relationships provided in the Los Angeles County Hydrology Manual

(LACDPW, 2006). The resultant estimates of runoff coefficients that may somewhat

overestimate or underestimate stormwater runoff.

Table 17 provides a comparison of assumed project runoff coefficients (developed from SWMM

modeling) to applicable references.

Table 17: Comparison of project runoff coefficients to applicable references

Drainage Area

Imperviousness

Project Runoff

Coefficient

Assumptions
(varies by drainage

area; range

provided)

LA County

Hydrology

Manual

(Minimum Cu =

0.1)

Ventura

County
Manual, Silty

Clay Soils (Soil

Types 2 or 3)

ASCE/WEF

Manual of

Practice 23/87

(3rd order

polynomial)

Reference Table 3 LACDPW, 2006
Ventura County,

2010
ASCE/WEF, 1998

90% impervious,

developed
0.88 0.82 0.87 0.73

60% impervious,

developed
0.6 - 0.62 0.58 0.61 0.41

30% impervious,

developed
0.33 - 0.36 0.34 0.36 0.23

1% impervious,

undeveloped
0.03 - 0.07 0.11 0.11 0.05

Based on the comparison provided in Table 17, the assumed developed condition runoff

coefficients are reasonably consistent with applicable references, although generally somewhat

high. Assumed undeveloped condition runoff coefficients are generally lower than applicable

references. The combined effect of these trends results in a somewhat higher estimate of impacts

associated with the Project and somewhat higher estimate of absolute runoff volumes and

associated pollutant loads in the proposed condition. As such, the assumed runoff coefficients are

believed to be somewhat conservatively selected and reliable for the purpose of impact analysis.



3.2.2. Parcel-based BMP Infiltration Feasibility Screening

The types of parcel-based BMPs applied to commercial, multi-family, institutional, recreation

and park land uses was determined based on infiltration feasibility constraints, as described in

Section 2.1.3. The criteria used to categorize parcel-based treatment based on infiltration

constraints are in agreement with the infiltration constraints listed in the Ventura Technical

Guidance Manual (Ventura County, 2010), the LA County LID Ordinance and Manual

(LACDPW, 2009), and the LID BMP Design, Investigation and Reporting Requirements

Administrative Manual (LACDPW, 2011). Constraints were mapped as accurately as possible at

the Tier 2 level of analysis. More detailed site investigation performed at later project phases

may result in somewhat different distributions of parcel-based BMPs.

3.2.3. Parcel-based BMP Infiltration Rates

Infiltration rates beneath parcel-based BMP were assumed based on input from project

geotechnical consultant (Seward, 2011) based on review of geologic information and proposed

sources of fill material. While it is expected that infiltration rates may vary across the Project, the

assumed values are believed to be representative of anticipated average conditions. Detailed

designs will be supported by site-specific infiltration testing and will generally be based on the

same design goals used to develop the parcel-based BMP designs simulated in this analysis.

3.2.4. Parcel-based BMP Model Representations

For the purpose of estimating the characteristic hydraulic performance (capture efficiencies and

volume reductions) of parcel-based BMPs, detailed hydraulic representations were simulated to

manage runoff from hypothetical spatially-averaged catchments. The spatially-averaged

hypothetical approach provides representative and reliable estimates of hydraulic performance

for two key reasons. First, the sizes of parcel-based BMPs scale linearly with tributary

impervious area, there it is expected that the nearly identical capture efficiency and volume

reduction (as a percent of total runoff volume) would be expected for catchments with a wide

range of tributary area impervious fraction. Second, parcel-based BMP designs include

significant “equalization storage” above their treatment layer, therefore the effect of catchment

size (i.e., time of concentration) is not believed to be sensitive in the estimation of hydraulic

performance. Therefore the use of a hypothetical, spatially-averaged catchment is appropriate to

generate these inputs.

In order to size parcel-based BMPs for the purpose of analysis, BMP geometries were assumed

based on the assumed underlying infiltration rate and the Project design goals for parcel-based

BMPs. While the geometry assumed for this analysis is specific to a certain BMP design, the

resulting performance parameters derived from this representation are reasonably representative

of the hydraulic performance of a wide range of parcel-based BMPs provided that the Project

design goals for parcel-based BMPs remain the same.



3.2.5. Drainage Area Routing and Nested BMP Representations

Each sub-regional facility drainage area includes areas treated by parcel-based BMPs and/or SFD

HSCs. Because the exact location and detailed designs of these parcel-based BMPs and HSCs

are not known at the Tier 2 level of analysis, it would be inappropriate to simulate detailed

drainage area hydraulic routing to account for these nested BMPs. However, it would also be

inappropriate to ignore the role of nested BMPs in the hydraulic performance of downstream

region infiltration/ biofiltration facilities. The approach described in Section 2.1.7.3 balances

these considerations to provide a reliable estimate of the hydraulic performance of sub-regional

facilities that is consistent with the Project performance standards.

3.2.6. Sub-regional Facility Infiltration Rates and Model Representations

Infiltration rates in the locations of proposed sub-regional bioinfiltration/biofiltration facilities

were estimated based on geologic information, soils data, and limited infiltration testing results

available at the time of analysis. To account for uncertainty in these estimates, substantial factors

of safety were applied. As such, it is believed that infiltration rates are somewhat conservatively

selected for the purpose of this analysis and it is anticipated that higher design infiltration rates

may be supported through site-specific analysis conducted at the time of the final hydrology

report. Should detailed testing show infiltration rates are lower than assumed, additional design

features such as dry wells and/or selectively graded fill material could be used to achieve at least

the assumed design infiltration rate.

3.2.7. BMP Effluent Statistics

BMP effluent concentrations are based on studies contained in the most recent version of the

International BMP Database. These studies are screened to remove data for undersized (i.e.,

inadequate design criteria) BMPs that are likely to have pollutant removal performance

substantially less than the BMPs to be constructed for the Project. This screening is believed to

improve the accuracy of BMP performance estimates; however, it is only intended to remove

BMPs that are clearly unrepresentative in terms of sizing. The screening process is intended to

include BMPs with adequate performance that may not be as well designed or maintained as the

structural BMPs for the Project. It is anticipated that the BMPs for the Project will perform as

well, if not better than, the projected performance based on the ASCE International BMP

Database.

3.2.8. Assumption of No Correlation between Model Parameters

The water quality model randomly selects stormwater pollutant concentrations independent of

the storm depth or antecedent dry period for each storm event modeled. The validity of the

assumption of independence between variables is supported in Appendix B of the Landmark

Village WQTR Appendix B. In general, no consistent level of correlation has been demonstrated

between stormwater EMCs and rainfall depth or the antecedent dry period.

The assumption of independence of model parameters is believed to result in representative or

somewhat conservative estimates post-developed runoff quality and loading, as well as



somewhat conservative estimates of Project impacts. First, the empirical distribution of runoff

EMCs implicitly includes events with a wide range of antecedent dry periods and event sizes.

Therefore, the effects of antecedent dry period and storm depth are implicitly reflected in model

estimates. Second, where weak correlations have been observed, concentrations tend to decrease

with increasing storm depth. Because bypass from BMPs tends to occur more frequently in

larger events and at the end of events, the assumption of no dependence would generally result in

higher bypass concentrations, on average, than would be expected if these negative correlations

were included. On these bases, random selection of stormwater pollutant concentrations,

independent of storm depth and antecedent dry period, is believed to be the most reliable option

for the modeling methodology at this level of analysis.
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SECTION 1.0 INTRODUCTION AND BACKGROUND 


This Jurisdiction Delineation Package (Package) has been prepared by URS Corporation 

(URS) for the Newhall Land and Farming Company (Newhall Land) in cooperation with 

agency representatives from the U.S. Army Corps of Engineers (Corps) and the California 

Department of Fish and Game (CDFG), in support of the Newhall Ranch project Corps 404 

and CDFG 1603 permitting processes. The purpose of this package is to facilitate the two 

agencies’ determination of jurisdiction boundaries of the portion of the Santa Clara River and 

its tributaries located within the Newhall Ranch project area. This Package will be formally 

submitted to both the Corps and CDFG with a request for a jurisdiction determination from 

each. This jurisdiction determination will be used for both federal and state environmental 

review and impact assessment under the National Environmental Policy Act (NEPA) and the 

California Environmental Quality Act (CEQA), respectively, for the Newhall Ranch project 

in Valencia, California. 

This jurisdiction delineation for the Newhall Ranch project is organized as follows: Section 

1.0 – Introduction and Background; Section 2.0 – Jurisdiction Delineation Methods; Section 

3.0 – Project Area Characteristics, including the existing physical, hydrologic/hydraulic, and 

habitat characteristics of the five major jurisdictional watersheds found within the Newhall 

Ranch project boundary, along with other minor unnamed tributaries; Section 4.0 – Results 

of the Jurisdiction Delineation; and Section 5.0 – References. 

1.1 PROJECT OVERVIEW 

The proposed Newhall Ranch project activities that may affect jurisdictional areas are the 

construction and maintenance of flood control facilities, utility crossings, storm drains, 

bridges, roads, building pads, nature trails, and a water reclamation facility. These facilities 

would supply, in an economically practicable manner, a portion of the infrastructure required 

over the next 20 years to build out the approved Newhall Ranch Specific Plan area’s (Figure 

1-1) residential, commercial, industrial, mixed uses, and public facilities.  

The various proposed projects would be constructed by Newhall Land or other private or 

public agencies. The proposed 404 permit and 1603 Master Agreement would also include 

routine maintenance activities to be carried out by the Los Angeles County Department of 

Public Works (LACDPW) using the 404 permit and 1603 Master Agreement issued to 

Newhall Land. Any party utilizing a 404 permit and 1603 Master Agreement issued to 

Newhall Land would be bound by the same conditions in the 404 permit and/or the 1603 

Master Agreement.  

By seeking a long-term, comprehensive 404 permit and 1603 Master Agreement, Newhall 

Land can facilitate a well planned and streamlined permit evaluation and decision process by 

the Corps and CDFG, and can provide an opportunity to design a long-term, regionally-based 
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planning and mitigation program for impacts to the affected riverine habitats. The 404 permit 

and 1603 Master Agreement would allow projects to be implemented under specific regional 

conditions, thereby avoiding the traditional project-by-project permitting process, expediting 

the permitting process for qualified projects, and ensuring consistent biological mitigation. In 

addition, the permits would provide a long-term, conditional authorization for ongoing and 

future maintenance activities by LACDPW. 

The proposed federal action under consideration consists of the issuance of an individual 

permit under Section 404(b)(1) of the federal Clean Water Act (CWA) for those activities 

that would result in the discharge of fill or dredged material into “waters of the United 

States.” Issuance of a 404(b)(1) permit also requires the Corps to complete an endangered 

species consultation (pursuant to Section 7 of the federal Endangered Species Act) with the 

U.S. Fish and Wildlife Service (USFWS). Consultation with the National Marine Fisheries 

Service (NMFS) may also be required.  

The proposed state action would be the execution of a Master Agreement Regarding 

Proposed Lake or Streambed Alteration (1603 Agreement) under Section 1603 of the 

California Fish and Game Code for the activities that would alter the “...natural flow or 

substantially change the bed, channel, or bank of any river, stream...” and may substantially 

adversely affect existing fish and wildlife resources. In addition to executing a 1603 Master 

Agreement, CDFG is required to issue a determination (pursuant to Fish and Game Code 

2080.1) of whether the incidental take of species that are listed as threatened or endangered 

by both the state and federal governments has been authorized by USFWS, and is consistent 

with the California Endangered Species Act (CESA). Furthermore, CDFG must issue an 

incidental take permit for all state-only listed species pursuant to Fish and Game Code 2081. 

1.2 CORPS AND CDFG JURISDICTION CRITERIA 

Section 404 of the CWA requires authorization from the Corps for all discharges of dredged 

or fill material into waters of the U.S., including jurisdictional wetlands. Waters of the United 

States are defined in the Code of Federal Regulations (33 CFR 328.3), and include all rivers 

and streams, including ephemeral and intermittent streams. The extent of Corps jurisdiction 

over non-tidal waters in the absence of adjacent wetlands is defined by the “ordinary high 

water mark (OHWM).” In 33 CFR Part 329.1, the OHWM is defined as the line on the shore 

established by the fluctuations of water and indicated by physical characteristics such as a 

clear, natural line impressed on the bank; shelving; changes in the character of the soil; 

destruction of terrestrial vegetation; or the presence of litter and debris. In general, the 

OHWM for a stream is usually determined through an examination of the recent physical 

evidence of surface flow in the stream channel. This evidence may include, but is not limited 

to, a clear, natural scour line impressed on the bank; recent bank erosion; destruction of 
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native terrestrial vegetation; and the presence of litter and debris. For many small arid 

watersheds, the presence of continuous upland vegetation in the stream channel is a good 

indicator that it only conveys surface flow during extremely large storm events and, as a 

result, would not usually constitute a jurisdictional water of the U.S. However, the presence 

of native riparian species in a dry wash is usually a good indicator that the stream channel 

usually exhibits surface flow during both small and moderate storm events (Corps, 2001). 

The CDFG has direct jurisdiction over any activity diverting or obstructing natural flow or 

modifying the bed, bank, or channel of any river, stream, or lake designated by CDFG in 

which there is an existing fish or wildlife resource that may be substantially adversely 

affected, or from which these resources derive benefit, under California Fish and Game Code 

1601-1603. CDFG asserts jurisdiction over state water bodies and watercourses that exhibit a 

defined bed and bank. The upward limit of CDFG jurisdiction is generally the top of the 

bank, which often extends farther outward than does the Corps’ CWA jurisdiction. CDFG 

1601 and 1603 codes are similar to the federal CWA 404 permit, but the area of jurisdiction 

is often determined on a case-by-case basis for the location, nature, and extent of disturbance. 
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SECTION 2.0 JURISDICTION DELINEATION METHODS 


The delineation of jurisdictional boundaries within the Newhall Ranch project area began in 

1992 with the Corps’ jurisdictional survey of Potrero Canyon (Figure 2-1). This survey 

determined the extent of a portion of the watershed that met the criteria for waters of the U.S. 

under Section 404 of the CWA. The Corps also conducted a survey of the main stem of the 

Santa Clara River in 1993 (Figure 2-2). 

In April of 1994, CDFG prepared a Stream Alteration Agreement (No. 5-1001-94) for the 

portion of the Santa Clara River located within the Newhall Ranch project area (Figure 2-3). 

Since 1994, Newhall Land staff has continued to work with the Corps and CDFG to define 

what the jurisdiction within the project area was per each agency’s delineation criteria. 

However, in 2000 these activities ceased while additional environmental analysis was 

conducted for the Newhall Ranch Specific Plan.  

The Los Angeles County Board of Supervisors’ approval of the Newhall Ranch Specific Plan 

on May 27, 2003, triggered the need to resume jurisdiction delineation activities. Since then, 

Newhall Land and Farming and its consultants have met with agency representatives and 

conducted several day-long field visits in the project area to look at the tributary drainages to 

reach concurrence and build upon the previous work regarding their jurisdictional status. 

Additional meetings have been held with the agencies in an effort to complete this portion of 

the permitting process. This document contains the results of those activities and serves as a 

tool to complete the jurisdictional determination process.  

2.1 METHODS 

A variety of methods have been employed during this process to delineate the watersheds 

located within the Newhall Ranch project boundary, including analysis of historic data, 

incorporation of previous jurisdictional determinations by the Corps and CDFG, aerial photo 

interpretation in conjunction with topographic data, and geographic information systems 

(GIS) technology. Field assessments have also been carried out to verify the delineations 

completed using digital technology, and to gather additional locational data via the use of 

global positioning systems (GPS) equipment to further refine the jurisdictional area.  

This delineation, as shown on Figures 3-1 and 3-2, reflects a concerted effort to provide a 

conservative assessment of the Newhall Ranch project area to include all drainages that meet 

the agencies’ criteria for inclusion within their jurisdictional areas. This delineation has been 

prepared in consultation with agency representatives both in the field and via review of 

previously prepared delineations of the area.  
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SECTION 3.0 WATERSHED CHARACTERISTICS 


This section presents the existing physical, hydrologic/hydraulic, and habitat characteristics 

of the five major jurisdictional watersheds found within the Newhall Ranch project 

boundary, including Chiquito Canyon, Long Canyon, San Martinez Grande Canyon, Potrero 

Canyon, and the main stem of the Santa Clara River. Descriptions of the habitat types found 

in the other minor watersheds are also included. Figures 3-1 and 3-2 depict the jurisdiction 

delineation. The purpose of the discussion presented below is to provide the context in which 

the jurisdiction delineation has been formulated for the OHWM per the Corps’ regulatory 

criteria, and bed and bank per CDFG’s regulatory criteria, as described in Sections 1.2 and 

2.0. 

3.1 CHIQUITO CANYON EXISTING CHARACTERISTICS 

3.1.1 Watershed Description and Characteristics 

The 4.8-square mile (3,072-acre) Chiquito Canyon watershed is a tributary to the northern 

bank of the Santa Clara River within the Newhall Ranch project area (Figure 3-1). 

Approximately 2,300 acres of Chiquito Canyon, or almost 75 percent of the watershed area, 

is located upstream or offsite of the Newhall Ranch property boundary. The overall 

watershed drainage pattern creates a dogleg in which the headwaters flow in a general west 

to east direction, while the remaining lower portion of the creek flows in a north to south 

direction, joining the Santa Clara River Valley. The overall watershed boundary has a shape 

such that the larger portion of the drainage area is tributary in the upper watershed, with the 

width of the watershed narrowing downstream. The width of the watershed as measured 

between the watershed ridgelines ranges from approximately 7,000 feet in the upper 

watershed, to between 4,000 to 2,000 feet in the lower portion of the watershed. The shape of 

the watershed is important as it influences the time when runoff reaches the outlet or the 

response of the watershed to rainfall events. The distance from the upper headwaters to the 

canyon mouth is approximately 24,000 feet with an average overall slope of 0.054. The 

major natural main stem drainage course within the watershed has an average slope that 

varies in the upper watershed from 0.043 to approximately 0.029 in the lower reaches of the 

watershed through the Newhall Ranch property.  

The majority of the Chiquito Canyon watershed is characterized by both rugged and steeply 

developed foothills that have numerous smaller tributary canyons that dissect the watershed, 

connecting to the narrow alluvial valley associated with the main stem creek. Approximately 

90 percent or more of the watershed consists of this rugged foothill topography, with the 

remainder being the narrow, relatively flat valley floor. The topography for the watershed 

varies from a maximum elevation of 2,215 feet above mean sea level (amsl) in the 

headwaters, to a low elevation of 920 feet amsl near the mouth of the canyon in the Santa 

Clara River Valley. 
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Generally, the soils in the watershed are characterized as silty clay loams from both the 

Castaic and Saugus formations. Also, the soils within the Chiquito Canyon watershed can be 

predominately classified as being in hydrologic soil group C (higher runoff potential) with 

the exception of areas adjacent to the main stem creek that are Type A (lower runoff potential 

or higher infiltration rate) and Type B (moderate runoff potential) in the lower reaches. 

Existing urbanized areas within the watershed that would affect increased impervious areas 

affecting runoff include the community of Val Verde, which has a population of 

approximately 1,700 people and approximately 530 housing units covering 211 acres. There 

are no major flood control improvements or dams within the watershed other than several 

road culvert/bridge crossings such as that at State Route (SR) 126 that would influence the 

watershed response to rainfall events. Detailed hydrologic modeling has been performed to 

evaluate the existing baseline conditions, and the results of the estimated peak discharges for 

several storm return periods at the downstream canyon mouth are summarized in Table 3-1. 

TABLE 3-1
 
CHIQUITO CANYON EXISTING WATERSHED 


HYDROLOGY PEAK DISCHARGES
 

Return Period Canyon Mouth 
Area = 4.8 sq. miles 

Upstream Newhall Boundary 
Area = 3.6 sq. miles 

2-year 216 cfs 180 cfs 
5 – year 545 cfs 459 cfs 
10-year 1,252 cfs 1,074 cfs 
20-year 2,785 cfs 2,378 cfs 
50-year 3,768 cfs 3,140 cfs 
100-year 4,663 cfs 3,917 cfs 

3.1.2 Stream Characteristics 

The lower portion of Chiquito Canyon is generally located in the canyon floor and follows a 

mildly sinuous pattern with long linear meanders reflecting the influence of the 

physiographic features. The active creek is more deeply incised in the lower 2,500 feet of 

channel upstream from the SR 126 roadway crossing, while the remainder has developed a 

shallower active channel and wider drainage area. The hydraulics along this portion of the 

stream are also influenced by three different existing roadway crossing locations that include 

SR 126, a local access roadway arch crossing, and the Chiquito Canyon Road crossing. The 

average streambed slope of the channel indicated by the topographic data is relatively 

constant at approximately 0.029 along the 7,800-foot reach of the lower portion of the stream 

within the Newhall Ranch boundary (Figure 3-3). Representative cross sections illustrating 

the geometry of the drainage and the active channel are shown for the lower, middle, and 

upstream reaches for Chiquito Canyon in (Figures 3-4, 3-5, and 3-6). Detailed hydraulic 
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modeling of the existing drainage was performed, which indicated that this entire lower reach 

of Chiquito Canyon was hydraulically “steep,” generating higher velocities than a “mild” 

channel. A brief description of the hydraulic operation for the drainage from the downstream 

canyon mouth to the upstream Newhall Ranch boundary includes the following:  

Lower Reach 

1. 	 Flows exit the SR 126 multi-span culvert crossing, expanding to the downstream earthen 

channel system that joins the Santa Clara River. This results in lowered velocity 

downstream through the expansion area of the valley floor.  

2. 	 The arch roadway crossing upstream of SR 126 causes a hydraulic restriction that results 

in lower localized velocity immediately upstream of this location for medium to large 

storm events.  

Middle Reach 

3. 	The incised channel expands upstream of this location to the Chiquito Canyon Road 

crossing where the flows accelerate near the crossing location. 

4. 	Upstream of this location, the drainage expands over a much wider area in the valley 

floor but never encompasses the entire valley floor. The average velocity through the 

middle reach is slightly lower, but still relatively high, ranging from 10 to 22 feet per 

second (fps). 

Upper Reach 

5. 	 Two areas of natural constrictions influence the remaining upstream portion of the stream 

located within Newhall Ranch. These constrictions accelerate the flow. This is followed 

by a large expansion area at the very upstream end of the Newhall Ranch boundary that 

has very low velocities of approximately 5 fps, as indicated by the high concentration of 

vegetation within the active channel in this location.  

The hydraulic characteristics of the 100-year storm event generated by the hydraulic 

modeling indicate that:  

1. 	 The average depth is approximately 3.8 feet, ranging from 9.5 feet to 1.6 feet 

2. 	 The average velocity is approximately 11.9 fps, ranging from 22 fps to 5 fps 
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3. 	The width of the stream water surface averages 195 feet, ranging from 285 feet to a 

minimum of 40 feet at the roadway crossing 

Higher velocities generally occur within the contracted and incised portions of the drainage, 

and lower velocities occur within expansion areas and flatter longitudinal streambed slopes. 

Lower velocities occur along the fringes of the drainage, while higher velocities are in the 

deeper portions of a channel section. A comparison of the boundaries for different storm 

return periods indicates that the majority of the drainage is generally contained within the 

active channel for the 2-year storm event, which is consistent with the “dominant discharge” 

or channel-forming discharges found in southern California streams. Larger events expand 

into the overbank areas, particularly in the middle portion of this part of the stream, while the 

upper and lower portions are constricted and more incised. During the larger storm events, 

the wider overbank areas in the mid-portion of the stream encompass active agricultural 

fields. 

3.1.3 Biological Characteristics 

The area surrounding the channel in Chiquito Canyon within the Newhall Ranch project area 

is primarily comprised of agricultural land. However, the upstream areas of the watershed 

outside the project area are dominated by several habitat types including coastal sage scrub 

(CSS) with patches of chamise chaparral (CC), mixed chaparral (MC), and southern willow 

scrub (SWS). As noted in the description of the watershed, the upper portion of the drainage 

at the northern project boundary contains dense vegetation, indicating very low velocity flow 

during storm events. These habitat types are described as: 

Coastal Sage Scrub (CSS): Coastal sage scrub habitat is characterized by a dominance of 

drought-deciduous plant species of the coastal hills. On the Newhall Ranch property, the 

dominant species that occur in this plant community include California sagebrush (Artemisia 
californica), purple sage (Salvia leucophylla), common encelia (Encelia californica), 

California buckwheat (Eriogonum fasciculatum), and California broom (Lotus scoparius). 

Coastal sage scrub habitat is distributed in Newhall Ranch on the drier south-facing slopes of 

the hilly lowlands, and on north-facing slopes and canyons of the Santa Susana Mountains.  

Chamise Chaparral (CC): Chamise chaparral is characterized by relatively homogeneous 

stands of the shrub chamise (Adenostoma fasciculatum). 

Mixed Chaparral (MC): The dominant plant species of mixed chaparral communities are 

comprised of a variety of shrubs at more or less equal densities. Shrub species present in this 

habitat type on the Newhall Ranch property include hoaryleaf ceanothus (Ceanothus 
crassifolius), coast blue lilac (Ceanothus tomentosus), lemonadeberry (Rhus integrifolia), 
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laurel sumac (Malosma laurina), toyon (Heteromeles arbutifolia), black sage (Salvia 
mellifera), white sage (Salvia apiana), and chamise. Understory components are poorly 

developed due to the dense vegetation cover. 

Southern Willow Scrub (SWS): This riparian habitat community type is dominated by 

willow shrubs and small trees, such as arroyo willow (Salix lasiolepis), red willow (Salix 
laevigata), and narrow-leaved willow. Mule fat shrubs are often co-dominant with the 

willows. These thickets often lack a well-developed understory. Southern willow scrub is 

found along the Santa Clara River along the banks of the low-flow channel where frequent 

flood disturbance prevents the community from developing into riparian woodland. The 

habitat is also found in the drainages within Chiquito Canyon, Potrero Canyon, and Salt 

Creek Canyon. This habitat type includes areas where grazing, clearing, or other factors have 

opened the willow scrub habitat, allowing either giant cane to invade or an herbaceous layer 

to develop in the openings. 

Like many willow-dominated riparian habitats in California, southern willow scrub has been 

greatly reduced throughout its range, and provides valuable habitat for many special wildlife 

species, particularly songbirds. 

In contrast to the vegetation found in the upper portion of Chiquito Canyon within the project 

area, the vegetation found in the downstream portion of the drainage within the project area 

is quite diverse, supporting scalebroom scrub (SS), coast live oak woodlands (LOW), and 

Great Basin scrub (GBS). These habitat types are described as: 

Scalebroom Scrub (SS): Similar to alluvial scrub, scalebroom scrub (Lepidospartum scrub) 

is characterized by homogeneous stands of scalebroom that grow in arroyos and washes. Due 

to the sparse, nearly pure stands of scalebroom, wildlife use of this community type tends to 

be low, but similar to the other scrub habitat situated within drainages (i.e., alluvial scrub, 

Great Basin scrub). 

Coast Live Oak Woodland (LOW): Coast live oak woodlands are typically located in 

riparian areas on the drier margins of the drainage where trees of coast live oak (Quercus 
agrifolia) dominate the community. Coast live oak woodlands in the study area occur on the 

outer, drier portions of the Santa Clara River drainage, especially on the south side of the 

river near the foothills and slopes of the surrounding hills. Isolated individuals of coast live 

oak occur on the terraces of drier sites. 

Great Basin Scrub (GBS): Great basin scrub is characterized by an almost pure stand of big 

sagebrush (Artemisia tridentata). This habitat occurs on Newhall Ranch within the arroyos 

and on the upper terraces adjacent to the riparian areas along the major drainages.  
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SECTION 3.0 WATERSHED CHARACTERISTICS 


3.2 LONG CANYON EXISTING CHARACTERISTICS 

3.2.1 Watershed Description and Characteristics 

The 1.53-square mile (981-acre) Long Canyon watershed is a tributary to the southern 

canyon side of the Santa Clara River within the Newhall Ranch project area (Figure 3-1). 

Approximately 390 acres of Long Canyon, or almost 40 percent of the watershed area, is 

located upstream and offsite of the Newhall Ranch property boundary. The major drainage 

course within the watershed flows generally in an easterly to westerly direction, joining the 

Santa Clara River Valley. 

The overall watershed boundary, as defined by the topography and ridgelines, is very long 

and linear in shape, which influences the watershed response to rainfall. The width of the 

watershed boundary is fairly uniform with limited variation. The average width measured 

between ridgelines is approximately 3,000 feet and varies from 2,000 to 3,500 feet. The 

shape of the watershed has an important effect on the runoff response from the drainage area 

since it influences when runoff reaches the outlet. A linear watershed such as Long Canyon 

will distribute the runoff more uniformly over time, spreading the effect of the tributary 

drainage area and a flattening or spreading of the runoff hydrograph. Another indicator of the 

watershed shape is the length to width ratio, which has a value of approximately 6, and 

would describe a long watershed. The distance from the upper headwaters to the canyon 

mouth outlet is approximately 18,000 feet, with an average overall slope of 0.055. The major 

natural main stem drainage course within the watershed has an average slope that varies in 

the upper watershed from 0.039 to approximately 0.026 in the lower reaches of the watershed 

through the Newhall Ranch property. 

The majority of the Long Canyon watershed is characterized by both rugged and steeply 

developed foothills that have numerous smaller linear tributary canyons that enter the 

watershed, connecting to the narrow alluvial valley associated with the main stem creek. 

Approximately 80 percent or more of the watershed consists of the rugged foothill 

topography, with the remainder being the narrow valley floor. The topography for the 

watershed varies from a maximum elevation of 1,918 feet amsl in the headwaters, to a low 

elevation of 934 feet amsl near the mouth of the canyon at the Santa Clara River Valley.  

Generally, the soils in the watershed are characterized as silty clay loams from both the 

Castaic and Saugus formations. Also, the soils within the Long Canyon watershed can be 

predominately classified as being in hydrologic soil group C (higher runoff potential) with 

exception of areas adjacent to the main stem creek and canyon floor that are Type A (lower 

runoff potential) and Type B in the lower reaches. Detailed hydrologic modeling has been 

performed to evaluate the baseline existing watershed conditions, and the results of the 
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SECTION 3.0 WATERSHED CHARACTERISTICS 


estimated peak discharges for several storm return periods at the downstream canyon mouth 

are summarized in the following table: 

TABLE 3-2
 
LONG CANYON EXISTING WATERSHED 


HYDROLOGY PEAK DISCHARGES
 

Return Period Canyon Mouth 
Area = 1.53 sq. miles 

Upstream Newhall Boundary 
Area = 0.61 sq. miles 

2-year 62 cfs 30 cfs 
5 – year 159 cfs 75 cfs 
10-year 367 cfs 175 cfs 
20-year 862 cfs 395 cfs 
50-year 1163 cfs 535 cfs 
100-year 1455 cfs 663 cfs 

3.2.2 Stream Characteristics 

The lower Long Canyon drainage extends from the mouth of the canyon at the Santa Clara 

River to the Newhall Ranch boundary, approximately 8,600 feet upstream of the canyon 

mouth. The geomorphology of the active stream reflects a long and mildly sinuous alignment 

with long linear meanders reflecting the influence of the physiographic features. The 

meanders of the active channel tend to reflect off the canyon walls, and the meanders 

alternate from the sides of the canyon. The average streambed slope of the channel indicated 

by the topographic data varies with the upstream portion steeper, and the lower portion 

tending to flatten out proceeding downstream. The average slopes ranges from 0.039 in the 

upper reaches to 0.026, with the streambed indicating this average trend through the length of 

the drainage. There are minor variations in the streambed slope where minor depositional 

areas are encountered associated with contractions in the creek geometry (Figure 3-7).  

The downstream 2,000 feet has a less defined active channel and a much wider canyon floor 

that reflects a classic alluvial canyon depositional form associated with the sediment 

delivered from the upper canyon. The canyon widens in this area to approximately 400 feet. 

The remaining portion of the creek is more incised and the canyon floor is much narrower, 

averaging 100 feet or less. Representative cross sections illustrating the geometry of the 

drainage and the active channel are shown for the lower, middle, and upstream reaches for 

Long Canyon (Figures 3-8, 3-9, and 3-10). There are no manmade structures along the 

drainage that influence the hydraulic operation.  
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SECTION 3.0 	 WATERSHED CHARACTERISTICS 


Detailed hydraulic modeling of the existing drainage was performed and indicated that this 

entire lower reach of Long Canyon was hydraulically “steep” (Froude numbers greater than a 

value of 1.0), generating higher velocities than a “mild” channel.  

A brief description of the hydraulic operation of this 8,600-foot-length drainage for Long 

Canyon from the downstream canyon mouth to the upstream Newhall Ranch boundary 

includes the following: 

Lower Reach 

1. 	 The lower 2,000 feet of drainage near the canyon mouth to the Santa Clara River Valley 

is very wide, much larger than the upper portion of the drainage by a factor of five, 

because the channel is less defined and the slopes are flatter, which has resulted in 

deposits creating a wide valley floor. 

2. 	 The wide drainage in the lower reach also reflects much lower velocities across its entire 

width in the canyon floor. 

Middle Reach 

3. 	 Immediately upstream of the wider valley floor, the channel becomes more incised and 

deeper. 

4. 	 This mid-portion of the stream follows an extremely linear alignment, and the width is 

very constant with very limited overbank flows.  

Upper Reach 

5. 	 Continuing upstream in the upper portion of the stream are a series of contraction areas 

that results in larger drainage expansions resulting in some depositional areas.  

6. 	 The upper portion of the drainage generally extends across the entire canyon bottom, but 

the canyon is also narrower than farther downstream.  

7. 	 The upper canyon is slightly wider than the mid-portion because there are some overbank 

flows, and this portion is less deeply incised than the mid-portion of the canyon.  

The hydraulic characteristics of the 100-year storm event generated by the hydraulic 

modeling indicates that: 
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SECTION 3.0 	 WATERSHED CHARACTERISTICS 


1. 	 The average depth is approximately 2.4 feet, ranging from 6.7 feet to 0.7 feet 

2. 	 The average velocity is approximately 7.8 fps, ranging form 17 fps to 3.5 fps 

3. 	 The width of the stream water surface averages 140 feet, ranging from 420 feet to 29 feet 

at a constriction in the mid-portion of the channel 

Higher velocities generally occur within the contracted and incised portions of the drainage, 

with lower velocities in expansion areas and flatter longitudinal streambed slopes. The wider 

drainage areas near the mouth of the canyon reflect the sediment deposits that have occurred 

in the fan-type formation in the canyon floor. Lower velocities occur along the fringes of the 

drainage, while the higher velocities occur in the deeper portions of a channel section. 

3.2.3 Biological Characteristics 

Both sides of this watershed contain habitat types comprised primarily of coastal sage scrub 

(CSS), with small pockets of chamise chaparral (CC), and grassland (G) present. Within the 

stream channel, there is a mixture of grassland, elderberry scrub (ES), live oak woodland 

(LOW), alluvial scrub (AS), great basin scrub (GBS), mixed chaparral (MC), and alluvial 

scrub. Habitat types not described in Section 3.1.3 are described as: 

Grassland (G): The grassland areas of the Newhall Ranch property are dominated by non-

native grasses, such as ripgut grass, smooth brome, foxtail chess, and downy brome (Bromus 
diandrus, B. hordaceous, B. madritensis ssp. rubens, and B. tectorum, respectively); wild 

oats and slender wild oats (Avena fatua and A. barbata, respectively); hare barley (Hordeum 
leporinum); and rattail fescue (Vulpia myorus var. hirsuta). Some native and non-native 

herbaceous species that occur among the grasses are dove weed (Eremocarpus setigerus), 

common cryptantha (Cryptantha intermedia), purple owl’s clover (Castilleja exserta), white-

stemmed filaree (Erodium cicutarium), short-pod mustard (Hirschfeldia incana), radish 

(Rhaphanus sativa), cheeseweed (Malva parviflora), and London rocket (Sisymbrium irio). 

Elderberry Scrub (ES): Thickets of blue elderberry (Sambucus mexicana) characterize this 

community type. It generally occurs on the Newhall Ranch property in association with 

riparian and scrub communities. Elderberry scrub is not a common vegetation type and has 

been greatly reduced throughout its range, particularly in southern California.  

Alluvial Scrub (AS): Alluvial scrub habitat is characterized as a mixture of shrubs that 

colonize alluvial materials within intermittent creeks, arroyos, and the drier terraces within 

large washes. Alluvial scrub typically occurs adjacent to and intergrades with sage scrub 

communities on higher ground, and with riparian communities in the drainage. These sandy-
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SECTION 3.0 WATERSHED CHARACTERISTICS 


gravelly flood-deposited soils have a deeper permanent water table and flood infrequently; 

thus, they support a primarily upland plant association. Plant species observed in this habitat 

type on the ranch include big sagebrush, scalebroom (Lepidospartum squamatum), blue 

elderberry, big saltbush (Atriplex lentiformis), and squaw bush (Rhus trilobata), with some 

areas having high densities of big sagebrush. There are generally three phases of alluvial 

scrub growth, which are directly related to elapsed time since the last scouring flood event: 

pioneer, intermediate, and mature. Alluvial scrub is situated within the drier portions of the 

arroyos and washes. 

3.3 SAN MARTINEZ GRANDE CANYON EXISTING CHARACTERISTICS 

3.3.1 Watershed Description and Characteristics 

The 3.3-square mile (2,111-acre) San Martinez Grande Canyon watershed is a tributary to the 

northern bank of the Santa Clara River within the Newhall Ranch project area (Figure 3-1). 

Approximately 200 acres of San Martinez Grande Canyon, or only 10 percent of the 

watershed area, is located within the Newhall Ranch property boundary, with the majority 

being upstream or offsite. The drainage in the headwaters flows generally west to east, while 

the remaining lower portion of the creek flows north to south, similar in alignment to 

Chiquito Canyon and joining the Santa Clara River Valley. 

The shape of the overall watershed has a dogleg-type appearance similar to Chiquito Canyon, 

which is the adjacent watershed. The overall watershed boundary, based upon the topography 

and ridgelines, develops a shape such that a larger portion of the drainage area is tributary in 

the mid-portion of the watershed. The width of the watershed narrows in both the upstream 

and downstream tails of the watershed while the central portion of the watershed widens to 

approximately 6,800 feet in width. The shape of the watershed is important since it 

influences when runoff reaches the outlet. Although the watershed is relatively long, the 

large width in the central portion of the watershed will result in delivering more runoff in a 

shorter amount of time, and with less influence from the upper watershed drainage area.  

The distance from the upper headwaters to the canyon mouth is approximately 20,000 feet 

with an average overall slope of 0.059. The major natural main stem drainage course within 

the watershed has an average slope in the lower reaches of the watershed through the 

Newhall Ranch property of approximately 0.022 (Figure 3-11).  

The majority of the San Martinez Grande Canyon watershed is characterized by both rugged 

and steeply developed foothills that have numerous smaller tributary canyons that dissect the 

watershed, connecting to the narrow alluvial valley associated with the main stem creek. 

Approximately 90 percent or more of the watershed consists of the rugged foothill 

S:\03 PROJ\Newhall Ranch Draft EIS\Jurisdiction Package\Final JD Package\Final Jursdiction Text 12-13-03.doc3-10 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SECTION 3.0 WATERSHED CHARACTERISTICS 


topography with the remainder being the narrow valley floor. The topography for the 

watershed varies from a maximum elevation of 2,062 feet amsl in the headwaters, to a low 

elevation of 890 feet amsl near the mouth of the canyon at the Santa Clara River Valley.  

Generally, the soils in the watershed are characterized as silty clay loams from both the 

Castaic and Saugus formations. Also, the soils within the San Martinez Grande Canyon 

watershed can be predominately classified as being in hydrologic soil group C (higher runoff 

potential) with exception of areas adjacent to the main stem creek that are Type A (lower 

runoff potential) and Type B in the lower reaches.  

There are no major flood control improvements or dams within the watershed, other than 

several road culvert/bridge crossings such as the SR 126, which would influence the 

watershed response to rainfall events. Detailed hydrologic modeling has been performed to 

evaluate the baseline existing watershed conditions, and the results of the peak discharges for 

several storm return periods at the downstream canyon mouth are summarized in Table 3-3. 

TABLE 3-3
 
SAN MARTINEZ GRANDE CANYON 


EXISTING WATERSHED HYDROLOGY 


Canyon Mouth Upstream Newhall Boundary Return Period 
Area = 3.3 sq. miles Area = 2.9 sq. miles 

2-year 116 cfs 105 cfs 
5-year 304 cfs 276 cfs 
10-year 719 cfs 655 cfs 
20-year 1727 cfs 1564 cfs 
50-year 2346 cfs 2152 cfs 
100-year 2951 cfs 2653 cfs 

3.3.2 Stream Characteristics 

The lower San Martinez Grande Canyon Creek extends approximately 4,800 feet upstream 

from the canyon mouth at the Santa Clara River Valley to the Newhall Ranch boundary. The 

geomorphology of the active creek reflects a more highly variable and sinuous alignment that 

indicates the influence of the physical and topographic features. There is also a much greater 

variation of the active channel geometry (i.e. width and depth) along this relatively short 

reach of channel. Representative cross sections illustrating the geometry of the drainage and 

the active channel are shown for the lower, middle, and upstream reaches of San Martinez 

Grande Canyon (Figures 3-12, 3-13, and 3-14). The active portion of the creek is more 

deeply incised below the canyon valley floor. The drainage is generally entirely contained 

within the active creek banks, and there is little overbank flow. The changes in creek 
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geometry and form may indicate influences from the upper watershed that affect the 

sediment delivery.  

The changes in channel geometry are also reflected in coincidental variations of the 

streambed slope. The slope variations are generally higher in the contractions of the channel 

geometry and flatter in the expansion areas, upstream and downstream. The average 

streambed slope of the channel indicated by the topographic data is approximately 0.022. The 

average slope ranges are from 0.08 in the contraction to 0.005 in the wider expansion zones 

located generally upstream of the contractions. The most upstream 500 feet near the Newhall 

Ranch project boundary has a less defined active channel and a much wider canyon floor, 

which reflects depositional area, and which contains increased riparian vegetation. The only 

manmade structure that influences the hydraulic operation is the roadway culvert crossing for 

SR 126, but this appears to have sufficient hydraulic capacity with minimal effects to the 

drainage. 

Detailed hydraulic modeling of the existing drainage was performed and indicated that 

approximately 50 percent of the lower reach of the San Martinez Grande Canyon was 

hydraulically “steep” (Froude numbers greater than a value of 1.0), while the remainder of 

the canyon, primarily the upper portion near the Newhall Ranch boundary, was hydraulically 

a “mild” channel. The hydraulic analysis also indicated at several locations the influence of 

contractions in the channel geometry, which controlled the hydraulics upstream and 

downstream of these locations. A brief description of the hydraulic operation of this 4,800-

foot length drainage for San Martinez Canyon from the downstream canyon mouth to the 

upstream Newhall Ranch boundary includes the following:  

Lower Reach 

1. 	 The immediate downstream portion of the drainage near the canyon mouth to the Santa 

Clara River is associated with a more prismatic earthen section that connects to the SR 

126 roadway crossing, and velocities downstream of the bridge increase from its 

influence. 

2. 	Upstream of the bridge crossing, the channel significantly widens into a large incised 

erosional feature that reduces the velocities.  

3. 	Continuing upstream into the canyon mouth, the creek geometry contracts and the 

velocities accelerate in this area along with the streambed slopes being steeper.  

4. 	Continuing still through the topographic canyon mouth feature where the canyon 

narrows, the creek passes through several additional contractions and large expansion 
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zones, which is also indicated by the zones of riparian vegetation that occur in the 

expansion zones. 

5. 	 The velocities in the contractions can range from 12 fps to 16 fps, while the expansion 

areas are in the 6 fps range. 

Middle Reach 

6. 	 Continuing through the mid-portion of the canyon, the channel is fairly incised with the 

velocities averaging from 9 fps to 12 fps and encountering some variation in the channel 

geometry.  

Upper Reach 

7. 	The upstream 500 to 800 feet of the drainage significantly widens, which reflects the 

limited channel depth or incision, and the wider alluvial deposits that appear to have 

occurred from a significant contraction in the channel geometry influencing the upstream 

hydraulic operation. 

The hydraulic characteristics of the 100-year storm event generated by the hydraulic 

modeling indicates that: 

1. 	 The average depth is approximately 6.4 feet, ranging from 15 feet to 2.9 feet 

2. 	 The average velocity is approximately 8.9 fps, ranging form 19 fps to 2.2 fps 

3. 	 The width of the creek water surface averages 110 feet, ranging from 220 feet to 42 feet 

consistent with the various channel constrictions 

Higher velocities generally occur within the contracted and incised portions of the drainage 

and lower velocities within expansion areas and flatter longitudinal streambed slopes. Lower 

velocities occur along the fringes of the drainage, while the higher velocities are in the deeper 

portions of a channel section. 

3.3.3 Biological Characteristics 

The San Martinez Grande watershed contains a diverse variety of habitats including Great 

Basin scrub (GBS), mule fat scrub (MFS), coastal sage scrub (CSS), and some grassland (G). 

Two small patches of elderberry scrub (ES) exist near the northern boundary of the project 

footprint. The area just upstream of the Santa Clara River confluence is dominated by arrow 
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weed scrub (AWS). San Fernando Valley spineflower was also found to be present within 

this watershed. Habitat types not previously described in Sections 3.1.3 or 3.2.3 include: 

Mule Fat Scrub: Mule fat scrub is typically a mature riparian habitat dominated by mule fat 

shrubs (Baccharis salicifolia). Co-dominant plant species include narrow-leaved willow 

(Salix exigua), giant cane (Arundo donax), and some tamarisk (Tamarix sp.). This habitat 

type is found along the Santa Clara River on upper terraces and on some levees on the ranch 

property. 

Arrow Weed Scrub (AWS): This shrub-dominated plant community is characterized by a 

nearly pure stand of arrow weed shrubs. Big saltbush (Atriplex lentiformis) and mule fat 

shrubs are often co-dominants in more open stands, especially along road cuts. Wet areas 

where this habitat has developed may also have some freshwater marsh species occurring 

with the arrow weed. On Newhall Ranch, this plant community is located on the upper Santa 

Clara River terraces at the edges of woodlands and along the manufactured slopes near SR-

126. 

A species of particular interest in this watershed is the San Fernando Valley Spineflower 

(Chorizanthe parryi var. Fernandina), which is a state-listed endangered species, a candidate 

for federal listing, and found on List 1B of the California Native Plant Society (CNPS) 

Inventory. This species was thought to be extinct until its rediscovery at Ahmanson Ranch in 

Ventura County in 1999. This species was previously thought to occur in sandy to gravelly 

soils of washes, riverbeds, and upland areas, primarily on the margins of the San Fernando 

Valley at the base of the Santa Susana Mountains, San Gabriel Mountains, and the Simi 

Hills. Subsequent to that 1999 rediscovery, this species has been identified at several 

locations within the Newhall Ranch project boundary, including the San Martinez Grande 

Canyon (Dudek, 2002). 

The northern, upstream reaches of Mid Martinez Canyon drainage are dominated by coastal 

sage scrub (CSS) on the west bank, and by grassland (G) on the east. The channel then flows 

through areas of alluvial scrub and coastal sage scrub, and through agricultural fields (AG) to 

the Santa Clara River. 
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3.4 POTRERO CANYON 

3.4.1 Watershed Description and Characteristics 

The 4.59-square mile (2,936-acre) Potrero Canyon watershed is a tributary to the northern 

bank of the Santa Clara River within Newhall Ranch (Figure 3-2). The overall watershed 

drainage pattern is in an east to west direction to the river outlet. The watershed is long 

compared to the width of the watershed, and the average length-to-width ratio is 

approximately 3.8. The width of the watershed varies from 4,500 feet to 8,300 feet, as 

defined by the topographic ridgelines between the adjacent canyons. The larger width of the 

watershed and greater tributary area occurs in the upper watershed. The shape of the 

watershed is important since it influences when runoff reaches the outlet. This particular 

watershed configuration will dominate peak discharges through delaying the runoff but 

increasing the discharge at the end of the hydrograph. The distance from the upper 

headwaters to the canyon mouth is approximately 23,000 feet with an average overall slope 

of 0.045. The major natural main stem drainage course within the watershed has an average 

slope of approximately 0.02 (Figure 3-15).  

The majority of the Potrero Canyon watershed is characterized by both rugged and steeply 

developed foothills that have numerous smaller tributary canyons that dissect the watershed, 

connecting to the narrow alluvial valley associated with the main stem creek. There are 

approximately seven of these smaller tributaries that contribute significant drainage area and 

function as separate watershed streams. Approximately 65 percent or more of the watershed 

consists of the rugged foothill topography, with the remainder being the wider valley floor. 

The topography for the watershed varies from a maximum elevation of 1916 feet amsl in the 

headwaters, to a low elevation of 866 feet amsl near the mouth of the canyon at the Santa 

Clara River valley. 

Generally, the soils in the watershed are characterized as silty clay loams from both the 

Castiac and Saugus formations. Also, the soils within the Potrero Canyon watershed can be 

predominately classified as being in hydrologic soil group C (higher runoff potential) with 

exception of areas adjacent to the main stem creek that are Type A (lower runoff potential) 

and Type B in the lower reaches. 

Detailed hydrologic modeling has been performed to evaluate the baseline existing watershed 

conditions, and the results the peak discharges for several storm return periods at the 

downstream canyon mouth are summarized in Table 3-4.  
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TABLE 3-4
 
POTRERO CANYON EXISTING WATERSHED HYDROLOGY
 

Canyon Mouth Upper Drainage Return Period 
Area = 4.59 sq. miles Area = 1.07 sq. miles 

2-year 133 cfs 70 cfs 
5-year 337 cfs 183 cfs 
10-year 774 cfs 400 cfs 
20-year 1853 cfs 851 cfs 
50-year 2619 cfs 1115 cfs 
100-year 3309 cfs 1363 cfs 

3.4.2 Stream Characteristics 

The portion of Potrero Canyon Creek that was evaluated consisted of the lower 18,300 feet 

extending upstream from the canyon mouth at the Santa Clara River Valley. The lower 50 

percent of Potrero Canyon has been influenced through manmade activities that had relocated 

the existing active creek into an engineered earthen channel along the northern side of the 

canyon. The remaining upper portion of the drainage does not reflect as much of this 

influence since there appeared to be less historical farming operations and impact to the 

natural active creek channel. However, the active channel has limited hydraulic capacity, 

particularly in the lower portion of the canyon, which results in overtopping and creation of a 

secondary sheet flow on the southern side of the canyon, consistent with the large meadow 

area. The engineered portions of the active channel follow a very linear alignment, and the 

channel is generally located adjacent to the roadway along the canyon floor. The canyon 

floor is characterized by a very large and flat width in the valley as compared to the other 

tributary canyon watersheds. The drainage characteristics and trends also reflect that of a 

wide, stable valley system, with little tendency to deeply incise beyond the minor active 

channel. Representative cross sections illustrating the geometry of the drainage and the active 

channel are shown for the lower, middle, and upstream reaches for Potrero Canyon (Figures 

3-16, 3-17, and 3-18). The average streambed slope indicated by the topographic data is 

relatively constant along the majority of the streambed at approximately 0.020, while the 

downstream 3,000 feet through the canyon mouth increase to a slope of 0.038. This relatively 

constant slope is also reflected in the reduced drainage width near the canyon mouth, and in 

higher velocities. 

Detailed hydraulic modeling of the existing creek was performed and indicated that this 

entire lower reach of Potrero Canyon was hydraulically “steep,” generating higher velocities 

than a “mild” channel. A brief description of the hydraulic operation of the drainage from the 

downstream canyon mouth to upstream along the 18,300 feet reach includes the following:  
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Lower Reach 

1. 	 The majority of the storm event flows through the lower 3,000 feet of the canyon to the 

Santa Clara River Valley are conveyed on the southerly side of the canyon and not in the 

active channel on the northern side because of its limited capacity.  

2. 	 The drainage significantly widens upstream of the steeper portion near the canyon mouth, 

but is still separated from the active channel on the opposite side.  

3. 	 The wide drainage area reflects low velocities in the overbank area of the valley floor.  

Middle Reach 

4. 	 Continuing upstream, the canyon narrows slightly and reduces the width of the drainage, 

which increases the velocities and depths. 

5. 	 Within this lower mid portion of the drainage, the active channel and sheet flow area on 

the southerly side of the canyon rejoin. 

6. 	 The drainage then follows a rather linear alignment through the mid portion of the canyon 

with fairly constant widths. 

Upper Reach 

7. 	 Through the oil field area, the drainage width varies with several contraction and large 

expansion areas, as indicated by historical deposition and by the variation in average 

velocity. 

8. 	Continuing through the upper portion of the drainage, it becomes more incised and is 

generally fully contained in the active channel. 

9. 	 The last remaining 1,000 feet of the drainage widens significantly since the channel is not 

well defined or incised, which reduces the velocities. 

The hydraulic characteristics of the 100-year storm event generated by the hydraulic 

modeling indicates that: 

1. 	 The average depth is approximately 2.9 feet, ranging from 6.5 feet to 0.5 feet 
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SECTION 3.0 	 WATERSHED CHARACTERISTICS 


2. 	 The average velocity is approximately 7.7 fps, ranging from 19.4 fps to 3.6 fps 

3. 	 The width of the creek water surface averages 300 feet, ranging from 840 feet to 35 feet 

at the roadway crossing 

Higher velocities generally occur within the contracted and incised portions of the drainage, 

and lower velocities occur within expansion areas and flatter longitudinal streambed slopes. 

Along the fringes of the drainage, lower velocities occur while the higher velocities are in the 

deeper portions of a channel section. 

3.4.3 Biological Characteristics 

Habitat types in the Potrero Canyon drainage are comprised primarily of grassland (G) and 

coastal sage scrub (CSS), although a wide variety of habitat is represented. Live oak 

woodland (LOW), mule fat scrub (MFS), great basin scrub (GBS), mesic meadow (MM), 

elderberry scrub (ES), and valley oak woodland (VOW) are all present within the Potrero 

watershed, along with agricultural land (AG). The habitat type not previously described in 

Sections 3.1.3, 3.2.3, and 3.3.3 is: 

Mesic Meadow: Mesic meadows form in grassland areas where seeps, springs, or 

groundwater surfaces are present. In these areas, soils remain saturated most of the year. 

Plant species found in mesic meadows can tolerate the moist conditions for prolonged 

periods. Herbaceous species present include yerba mansa (Anemopsis californica), curly 

dock (Rumex crispus), spike rush (Eleocharis sp.), annual beard grass (Polypogon 
monspeliensis), rush (Juncus sp.), and saltgrass (Distichlis spicata). Mesic meadows on the 

ranch are located within Potrero Creek, on an unnamed drainage at the east end of Middle 

Potrero Canyon, and in Via Canyon. 

3.5 SALT CREEK 

3.5.1 Watershed Description and Characteristics 

The Salt Creek watershed encompasses approximately 5,816 acres (Figure 3-2). A steep 

ridgeline between Potrero Canyon and Salt Creek Canyon/Grave Canyon form the eastern 

limit of the Salt Creek watershed in Los Angeles County. The ridgeline of the Santa Susana 

Mountains (3,100 feet amsl) forms the southern limits of the Salt Creek watershed in both 

Los Angeles and Ventura Counties. The western limit of the Salt Creek watershed is in 

Ventura County, and is formed by a ridgeline that separates Tapo Canyon and Salt Creek 

Canyon. The Salt Creek watershed terminates to the north where Salt Creek Canyon merges 

with the Santa Clara River Valley in Ventura County (825 feet amsl). 
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SECTION 3.0 WATERSHED CHARACTERISTICS 


3.5.2 Creek Characteristics 

While the Salt Creek drainage is one of the largest found within the boundaries of the 

Newhall Ranch project area, it was not subjected to detailed hydrologic/hydraulic modeling 

because it is contained within the High Country set-aside where no development will occur. 

Any potential impacts would be limited in nature and related to access and recreational use of 

the High Country, and might include footbridges and maintenance of existing farm roads. 

Construction of a small visitors’ center located outside the jurisdictional area would serve as 

the gateway into the High Country. Otherwise, this area will be maintained in its present state 

in perpetuity. 

3.5.3 Biological Characteristics 

The vast majority of this watershed is covered by coastal sage scrub (CSS). Agriculture 

(AG), great basin scrub (GBS), and grassland (G) habitat types comprise most of the 

remaining area, although valley oak woodland (VOW), mule fat scrub (MFS), alluvial scrub 

(AS), and live oak woodland (LOW) are present in small patches.  

At the confluence of the middle and east forks of Salt Creek, wetland conditions are present 

and persist from approximately 750 feet upstream to 700 feet downstream of the confluence. 

The total area of this wetland is approximately 8.5 acres, and dominant flora include saltgrass 

(Distichlis spicata, 50-60 percent cover), mulefat (Baccharis salcifolia, 30-40 percent cover), 

Arroyo willow (Salix lasiolepis), and the sedge, Scirpus americanus. In the vicinity of the 

wetland area, the vast majority of the vegetation is native, and very few weeds are present. 

Occasional weeds located in the wet portion of the drainage included rabbit’s foot grass 

(Polypogon spp.) and tamarisk (Tamarix spp.). Other weeds, including tree tobacco, 

yellowstar thistle, prickly wild lettuce, black mustard, white sweet clover, and fivehook 

bassia, are primarily located near the road, and cover less than 5 percent of the area sampled. 

As the Salt Creek drainage has been designated a permanent open space, no impacts to this 

wetland area are anticipated from the proposed project.  

3.6 OTHER JURISDICTIONAL DRAINAGES 

The Newhall Ranch project area contains several other smaller jurisdictional tributary 

watersheds comprised of small, ephemeral drainages. Habitat types found in each of these 

drainages are briefly described below (Figures 3-1 and 3-2).  

Homestead Canyon: This watershed is dominated by coastal sage scrub (CSS), but also 

contains one thin strip of great basin scrub (GBS) lining the stream channel near the lower 

end, and patches of dispersed grassland (G). 
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SECTION 3.0 WATERSHED CHARACTERISTICS 


Unnamed Drainage: This drainage is located to the west of Homestead Canyon and abutting 

the western project boundary north of SR 126 with only a very short segment of it found 

within the project footprint. The drainage itself runs through grassland (G) and great basin 

scrub (GBS), although the watershed is dominated by coastal sage scrub (CSS). The drainage 

also includes one small patch of agricultural land (AG) on the downstream end.  

Off-Haul Canyon: The upper reaches of Off-Haul Canyon drainage contain a mixture of 

coastal sage scrub (CSS) and alluvial scrub (AS). Lower areas, in the vicinity of State Route 

126, are dominated by agricultural land (AG).  

Humble Canyon: The habitat types found in the upper reaches of the Humble Canyon 

watershed consist primarily of mixed chaparral (MC), grassland (G), and alluvial scrub (AS). 

The lower portions of the watershed contain a mixture of alluvial scrub, live oak woodland 

(LOW), coastal sage scrub (CSS) and, in the area directly adjacent to the Santa Clara River, 

Southern Willow Scrub (SWS). San Fernando Valley spineflower populations are also 

present within this watershed.  

Unnamed Drainages (2): These two adjacent unnamed drainages are located between Long 
and Humble canyons. They are dominated by coastal sage scrub (CSS) with pockets of 
mixed chaparral (MC) sparsely interspersed.  At the canyon mouths, along the south bank of 
the Santa Clara River, live oak woodland (LOW) and great basin scrub (GBS) are also 
present. 

Ayres Canyon: This stream is lined with southern willow scrub (SWS) and alluvial scrub 

(AS), with some live oak woodland (LOW) present along the south bank. Habitat types 

within this watershed are dominated by coastal sage scrub (CSS) and grassland (G). 

Lion Canyon: The upper reaches of the Lion Canyon watershed, which contains several 

branches, contains mostly mixed chaparral (MC) and coastal sage scrub (CSS). Along the 

channel, alluvial scrub (AS), live oak woodland (LOW), grassland (G), scalebroom scrub 

(SS), and chamise chaparral (CC) are present. The two easternmost branches of this drainage 

also contain great basin scrub (GBS), which is absent from the watershed of the western 

branch. 

Middle Canyon: This watershed is dominated by coastal sage scrub (CSS), with small 

pockets of mixed chaparral (MC) and grassland (G). The stream channel flows through 

grassland, agricultural areas (AG), alluvial scrub (AS), and live oak woodland (LOW). A 

freshwater marsh is present at the Santa Clara River confluence. San Fernando Valley 

spineflower populations are also present within this watershed.  
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SECTION 3.0 WATERSHED CHARACTERISTICS 


Exxon Canyon: This drainage is dominated by coastal sage scrub (CSS), live oak woodland 

(LOW), and mixed chaparral (MC). On both branches, alluvial scrub (AS) is also present 

along the stream channel. 

Magic Mountain Canyon: The small segment of this stream that passes through the project 

area is surrounded by coastal sage scrub (CSS) and great basin scrub (GBS), with one pocket 

of mixed chaparral (MC) and one pocket of agricultural land (AG). 

Dead-End Canyon: This watershed consists almost exclusively of coastal sage scrub (CSS), 

although isolated pockets of grassland (G), elderberry scrub (ES), mixed chaparral (MC), and 

live oak woodland (LOW) are present as well. 

3.7 SANTA CLARA RIVER 

This description of the hydrologic characteristics of the Santa Clara River is derived from the 

Draft Additional Analysis, Vol. 1, April 2001, Section 2.3-4, prepared for Los Angeles 

County Department of Regional Planning (Impact Sciences, 2002).  

3.7.1 Watershed Description and Characteristics 

The Santa Clara River (SCR) is the largest watercourse in the project area, and all other 

drainages within the project area are tributary to this river (Figure 3-1). The reach of the 

Santa Clara River within the Specific Plan area has year-round flows created by tertiary 

treated effluent discharges from two upstream water reclamation plants operated by the 

Sanitation Districts of Los Angeles County, rising ground water, and from storm water 

runoff. Storm flows that occur during winter months due to storm water runoff, and these 

flows fluctuate significantly from year to year. During the summer months, short-term 

releases from Castaic Lake reach the river via Castaic Creek, which joins the river upstream 

of the Newhall Ranch project area. 

The average discharges for floods of different return events (2-year, 5-year, 10-year, 20-year, 

50-year, and 100-year) at the upstream and downstream ends of the project area are given in 

Table 3-5. 
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SECTION 3.0 WATERSHED CHARACTERISTICS 


TABLE 3-5
 
EXISTING CONDITIONS: DISCHARGES IN SCR  


AT NEWHALL RANCH PROJECT AREA 


Return Offsite, Between Newhall Ranch Downstream End of Newhall 
Period Project Area and Castaic Creek Ranch Project Area at Los 

Angeles County Line 
2-Year 2,527 cfs 2,600 cfs 
5-Year 8,232 cfs 8,480 cfs 
10-Year 14,942 cfs 15,400 cfs 
20-Year 24,157 cfs 24,900 cfs 
50-Year 41,141 cfs 42,400 cfs 
100-Year 58,207 cfs 60,000 cfs 

3.7.2 River Characteristics 

The area of ground surface covered by water in the Newhall Ranch project area between the 

Commerce Center Drive bridge and a point 4 miles east of the County line during different 

return events is shown in Table 3-6. This area increases as the discharge and associated water 

level increase. The width of the active river channel (area inundated by a two-year storm 

event) within the Newhall Ranch project area varies from 200 to 800 feet. During a 100-year 

storm event, the maximum width of the inundated river channel is 2,200 feet. 

The average width of the low-flow channel during summer months is approximately 50 to 

100 feet, with an average depth of about 1 foot. The low flow channel through the project 

area has a low to moderate sinuosity. Approximately half of this reach is contained within a 

single channel, while the remainder consists of braided channels and broad, shallow flows.  

3.7.2.1 Water Velocity and Depth 

Water velocity and depth along the river also increase with higher discharges (i.e., flows). An 

example of this relationship is provided in Table 3-7 for a location along the river in the 

Newhall Ranch project area (Figure 3-19). These data indicate that velocities, measured in 

fps, more than double from the 2-year to the 100-year storm event, while water depth 

increases three-fold. In contrast, discharge increases thirty-fold from the 2-year to the 100-

year storm event.  
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SECTION 3.0 WATERSHED CHARACTERISTICS 


TABLE 3-6
 
SCR EXISTING CONDITIONS: FLOODED AREA  


DURING DIFFERENT RETURN EVENTS 


Return Newhall Ranch Project Area, From County Line to 
Period Between Commerce Center Drive Point 4 Miles 

and LA County Line Downstream in Ventura 
County 

2-Year 246 acres 86 acres 
5-Year 309 acres 131 acres 

10-Year 361 acres 160 acres 
20-Year 482 acres 198.5 acres 
50-Year 664 acres 257 acres 

100-Year 766 acres 298 acres 

Velocity and water depth increases do not correspond to the discharge increases because the 

wide river channel allows flow to spread out as discharge volumes increase. 

TABLE 3-7
 
EXAMPLE OF INCREASING DEPTH AND VELOCITY WITH DISCHARGE – 


EXISTING CONDITIONS AT THE COUNTY LINE 


Return Event Discharge Average Water Average Water 
(Years) (cfs) Depth (ft) Velocity (fps) 

2 2,000 2.34 5.32 
5 8,480 3.38 7.09 
10 15,400 4.13 8.97 
20 24,900 5.08 10.40 
50 42,400 6.47 11.71 
100 60,000 7.45 12.53 

3.7.2.2 River Conditions 

The difference in elevation between the channel bottom and the adjacent jurisdictional 

margins of the river varies greatly within the Newhall Ranch project area. This difference 

ranges from 9 to 20 feet, and is dependent upon the width of the river channel. For example, 

in wider portions of the river channel where flows spread out with low velocities, there is 

only a small elevation difference between the channel bottom and the adjacent jurisdictional 

boundary. Representative cross sections of the active channel illustrate the geometry, and are 

provided for the lower, middle, and upstream reaches of the river (Figures 3-20, 3-21, and 3-

22). In contrast, the channel is often deep where it is narrower, creating a large elevation 

difference between the channel bottom and the jurisdictional boundary. 
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SECTION 3.0 	 WATERSHED CHARACTERISTICS 


The existing river channel contains a variety of vegetation types. The active river channel is 

mostly barren due to annual scouring. However, vegetation types on the adjacent terraces 

vary based on elevation relative to the active channel bottom and the frequency of storm 

events. The following series of vegetation types occur along a vertical gradient from the 

channel bottom to the highest river terrace: emergent herbaceous, woody shrubs, and trees.  

The substrate of the river channel (i.e., top layer of the river bottom) is primarily sand, which 

is actively eroded and deposited in flood events. Previous studies by the Los Angeles County 

Flood Control District have demonstrated that sediment deposition and scouring along the 

upper Santa Clara River are generally in equilibrium, and that there are no major trends of 

channel degradation or aggradation. However, some localized areas may experience either 

greater scouring or sand deposition. 

3.7.3 Biological Characteristics 

3.7.3.1 Existing Aquatic, Wetland, and Riparian Habitats Along the River 

The Santa Clara River corridor in the Newhall Ranch project area supports three general 

categories of habitat: 

• 	 Aquatic habitats, consisting of flowing or ponded water 

• 	 Wetland habitats, consisting of emergent herbs rooted in ponded water or saturated soils 

along the margins of the flowing water 

• 	 Riparian habitat, consisting of woody vegetation along the margins of the active channel 

and adjacent terraces 

The key characteristics of the dominant aquatic, wetland, and riparian habitats in the Santa 

Clara River corridor in the Newhall Ranch project area (Commerce Center Drive bridge site 

to the County line) are summarized in Table 3-8. This table does not include upland habitats, 

or disturbed or cultivated habitats in the river corridor.  

The density, biomass, and location of the vegetation in relation to the channel bottom are 

directly dependent upon the frequency of disturbance by flood flows. Successional mulefat 

scrub (SMFS) occupies the active channel and is disturbed annually by flows. This habitat 

also includes all aquatic features such as pools and flowing water, as well as most of the 

emergent wetlands in the river corridor because of the presence of water. In contrast, willow 

woodland and cottonwood-willow woodland is located above the active river channel and is 
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SECTION 3.0 WATERSHED CHARACTERISTICS 


only flooded during infrequent storm events, which allows large trees to become established 

between events. 

TABLE 3-8
 
SUMMARY OF DOMINANT WETLAND AND RIPARIAN HABITAT TYPES IN 


THE RIVER AT THE NEWHALL RANCH PROJECT AREA 


Habitat 
Dominant 
Species Structure 

Location in the 
River 

Height 
Above 

Channel 
Bottom (ft) 

Alluvial scrub Sagebrush and 
scalebroom 

Open, sparse mixture of 
shrubs 

Upper dry terraces; 
old braided channels 

8 

Arrow weed scrub Arrow weed Dense monoculture Upper terraces 8 

Cottonwood willow 
forest 

Fremont 
cottonwood and 
red willow 

Mature woodland with large 
overstory trees and dense 
understory 

Upper terraces, near 
or at upland 
boundary 

9.5 

Mulefat scrub; 
contains some 
wetland areas 

Mulefat, giant reed, 
narrow-leaf willow 

Moderately dense shrubs, 6 to 
10 feet in height; patches of 
emergent wetlands 

Terrace adjacent to 
active channel 

5.5 

Successional mule 
fat scrub (includes 
aquatic and 
wetland habitats) 

Mulefat, giant reed, 
narrow-leaf willow 

Mostly barren with scattered 
small shrubs; flowing water; 
pools; emergent wetlands 

Active channel that is 
continually disturbed 
by flows 

1.5 

Willow woodland Red and arroyo 
willow, Fremont 
cottonwood 

Mature woodland with large 
overstory trees and dense 
understory 

Upper terraces, near 
or at upland 
boundary 

9 

Willow scrub Arroyo willow Dense willow plants, 10 to 12 
feet in height 

Mid-level terraces 6.5 

Mule Fat Scrub (MFS): Mule fat scrub (previously described) is typically a mature riparian 

habitat dominated by mule fat shrubs (Baccharis salicifolia). Co-dominant plant species 

include narrow-leaved willow (Salix exigua), giant cane (Arundo donax), and some tamarisk 

(Tamarix sp.). This habitat type is found along the Santa Clara River on upper portions of the 

terraces and on some levees on the ranch property. 

Successional Mule Fat Scrub (SMFS): A subclass of mule fat scrub was used to denote the 

development of this plant community along the active channel of the Santa Clara River. 

Successional mule fat scrub (SMFS) denotes a young, successional community dominated by 

young saplings of predominantly mule fat and narrow-leaved willow. This subclass is found 
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within the low flow (active) channel of the Santa Clara River on sand bars where frequent 

scouring by floods prevents it from fully developing into mature mule fat scrub.  

The Santa Clara River characteristics provide year-round and seasonal aquatic habitats, as 

described in Table 3-9. All aquatic habitats are subject to periodic disturbances from winter 

flood flows. These flows inundate areas that are dry most of the year. They also carry and 

deposit sediments, seeds, and organic debris (e.g., stems, downed trees).  

New sandbars are formed and old ones are destroyed. Stands of vegetation are eroded by 

high flows, and new areas are created where vegetation becomes established by seeds or 

buried stems. Flows can change the alignment of the low flow channel, the number and 

location of pools, and the depth of pools. In years with low winter flows, there may be very 

little change in the aquatic habitats of the river. In such years, wetland vegetation along the 

margins of the low flow channel and pools would increase. In high flow years, this 

vegetation would be removed, but would become re-established during the spring and 

summer due to natural colonization processes. As can be seen, the aquatic habitats of the 

river are in a constant state of creation, development, disturbance, and destruction. The 

diversity of habitat conditions in the river at any one time supports a variety of aquatic 

invertebrates, aquatic plants, and fish. 

The abundance and variety of riparian and wetland habitats in the river corridor that support 

sensitive habitats and species are due largely to the natural dynamic riverine processes that 

occur unimpeded in the project area. The continual creation and destruction of habitats due to 

flooding and drought periods provides a mosaic of different types and ages of habitats. This 

mosaic is a key element in sustaining the habitat of sensitive species.  
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TABLE 3-9
 
CHANNEL CHARACTERISTICS OF THE SANTA CLARA RIVER  


AT THE NEWHALL RANCH PROJECT AREA 


Channel Feature 
Low-flow channel 

Description/Characteristics 
Highly variable depth, dimensions, and 
locations. Emergent wetlands form along 
edges each spring and summer. Mostly 
sandy substrate with unstable banks. 
Mostly exposed runs and scattered riffles. 
Shallow depth (<1 ft). 

Source of 
Water 
Year-round treated 
effluent and winter 
runoff. 

Frequency of 
Disturbance 
Annual disturbance from 
flood-related flows. Daily 
changes in water depth 
and flow due to variable 
effluent flows. 

On-channel pools Small scattered pools (less than 20 ft long) 
that form in the main channel in response 
to debris dams or sandbars. Emergent 
wetlands and young woody willows along 
margins. Shallow depths (<1 ft). 

Year-round treated 
effluent and winter 
runoff. 

Annual disturbance from 
flood-related flows. Daily 
changes in water depth 
and flow due to variable 
effluent flows. 

Off-channel pools Highly variable size. Generally < 2 ft depth. 
Vegetation along the margin may be dense 
emergent or riparian shrubs, or are absent 
in some areas. 

Groundwater 
seepage. 

Inundation by flood flows 
every 1-2 years. 

Road crossing 
ponds and plunge 
pools 

Four at-grade river crossings create 
upstream ponds and downstream plunge 
pools with depths of 3 feet. Aquatic 
vegetation along the margins. 

Year-round treated 
effluent and winter 
runoff. 

Annual disturbance from 
flood-related flows. 
Crossings are re-built 
every year. 

Winter secondary 
channels and 
overflow areas 

Highly variable areas where winter flood 
flows occur when the low-flow channel is 
full. Ranging from discrete channels to 
sheet flow areas. Usually containing young 
mulefat scrub. 

Winter flood related 
flows. Ephemeral 
aquatic features. 
May only persist for 
several days to 
weeks after a flood. 

Inundation and scouring 
every 1-2 years. 

Tributary channels Highly variable channels that convey water 
from tributaries to the river channel. Usually 
small channels with ephemeral or slow 
moving water, except during the winter. 
Generally sparsely vegetated except for 
Potrero, San Martinez, and Salt Creek. 

Winter flows, and 
occasional seepage 
flow from side 
canyons; ephemeral 
flows. 

Disturbance each year 
from flood flows in the 
tributaries. 
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SECTION 4.0 RESULTS OF THE JURISDICTION DELINEATION 


As stated earlier, this jurisdiction delineation has been derived from a process that included 

extensive coordination with representatives of the Corps, CDFG, USFWS, and other agencies 

through multiple field visits and planning meetings. Previous jurisdictional determinations by 

the Corps and CDFG formed the basis for the current delineation. Aerial photo interpretation 

used in conjunction with topographic data and GIS technology provided a means to update 

the delineation prior to field verification. The hydrologic/hydraulic modeling also provides 

the context for defining agency jurisdiction within each watershed evaluated.  

Once the digital analysis was completed, field assessments were then used to verify the 

jurisdictional delineations derived from digital technology, and to gather additional locational 

data using GPS equipment. This allowed for further refinement of the jurisdictional areas 

under the purview of the Corps and CDFG. The Corps and CDFG jurisdictional areas by 

drainage are presented below in Tables 4-1 and 4-2. 

As indicated on Figures 3-1 and 3-2, unless otherwise noted, Corps jurisdiction lies within 

the broader jurisdictional areas under CDFG purview. Hence, the total acreage that falls 

under Corps jurisdiction is less than that of CDFG. For the purposes of this delineation, it is 

assumed that on the small side drainages in each watershed evaluated, unless otherwise 

noted, the area contained within the jurisdictional area is the same for both agencies1. 

TABLE 4-1
 
CORPS OF ENGINEERS JURISDICTION BY DRAINAGE 


Drainage 
Chiquito Canyon 
Long Canyon 
San Martinez Grande Canyon 
Potrero Canyon
Lion Canyon 
Salt Creek 

Total Jurisdictional Area 
13.9 Acres 
5.7 Acres 
2.5 Acres 

36.7 Acres 
6.8 Acres 

77.9 Acres 
Santa Clara River 316.1 Acres 
Other Drainages Within Project Area 
Total 

33.3 Acres 
492.9 Acres 

1Newhall Land's attorneys, Downey Brand LLP, believe that in some areas the CDFG asserts 1603 jurisdiction 
in areas beyond where the statute envisions jurisdiction, e.g., riparian areas contiguous to, but beyond, the bank 
and/or 100 year floodplain areas beyond the bank.  This delineation broadly construed CDFG jurisdiction, and 
thus may, in the opinion of Newhall's attorneys, include some areas beyond the CDFG's jurisdiction. 
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TABLE 4-2
 
CALIFORNIA DEPARTMENT OF FISH AND GAME 


JURISDICTION BY DRAINAGE 


Drainage Total Jurisdictional Area 
18.3 AcresChiquito Canyon 
5.7 AcresLong Canyon 
2.5 AcresSan Martinez Grande Canyon 

41.8 AcresPotrero Canyon
 6.8 AcresLion Canyon 
77.9 AcresSalt Creek 

759.1 AcresSanta Clara River 
33.3 AcresOther Drainages Within Project Area 

945.4 AcresTotal 
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The Newhall Land And Farming Company and U.S. Department of Defense, 
Army Corps of Engineers, "Correspondence Relating to Amendment to 

Jurisdiction Delineation Package, Newhall Ranch Project, for a Portion of the 
Santa Clara River and Its Tributaries, Los Angeles County, California" 

(February and July 2004) 



DEPARTMENT OF THE ARMY 
LOS ANGELES DISTRICT. CORPS OF ENGINEERS
 

VENTURA FIELD OFFICE
 

2151 ALESSANDRO DRIVE, SUITE 110
 

VENTURA, CALIFORNIA 93001
 

REPLY TO 

ATTENTION OF: February 4, 2004 

Office of the Chief 
Regulatory Branch 

Newhall Land and Fanning Company 
Attention: Mark Subbotin 
23823 Valencia Boulevard 
Valencia, California 91355-2103 

Dear Mr. Subbotin: 

Reference is made to your letter (No. 2003-01264-AOA) dated September 24, 2003 for a 
long-term Department of the Army Permit for proposed discharges of fill material in waters of 
the United States associated with the Newhall Ranch Specific Plan and associated facilities in 
the Santa Clara River and several side drainages, including Chiquito Canyon, Long Canyon, 
San Martinez Grande Canyon, Potrero Canyon and Lion Canyon, near the City of Santa Clarita, 
Los Angeles County, California. 

On December 15, 2003, you submitted a Jurisdictional Delineation Package for the 
Newhall Ranch Specific Plan for our review and approval. The above information was 
modified several times based on observations made by the Corps during site visits on August 7, 
August 19, September 29 and October 27, 2003. Based on our review of the Jurisdictional 
Delineation Package dated December 15, 2003, the Corps hereby concurs that the project area 
supports a total of 493 acres of waters of the United States, including wetlands, consisting of 
316.1 acres in the Santa Clara River, 13.9 acres in Chiquito Canyon, 5.7 acres in Long Canyon, 
2..5 acres in San Martinez Grande Canyon, 36.7 acres in Poh'ero Canyon, 6.8 acres in Lion 
Canyon. 77.9 acres in Salt Creek and 33.3 acres in unnamed minor h'ibutaries to the above 
waters of the United States. 

Based on the information furnished in your letter and several site visits, we have 
determined that your proposed project does discharge dredged or fill material into a water of 
the United States. TherefOl'e, the project is subject to our jurisdiction under Section 404 of the 
Clean Water Act and a Section 404 permit is required from our office. 

Within the Santa Clara River, moderate to large storm flows can scour and deposit 
sediment, which can alter the extent and location of the braided sh'eam channel from year to 
year. The extent of the morphological channel change is dependent on the magnitude of the 
peak storm flows. One would reasonably expect that storm flows greater than or equal to the 
15-year event would have the ability to alter channel morphology and possibly change the 
ordinary high water mark within the Santa Clara River. Based on the above, if a 15-year or 
greater storm event occurs during the review of the proposed project, an updated jurisdictional 
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determination will be required for the Santa Clara River. The updated jurisdictional 
determination for the Santa Clara River must be reviewed and approved by the Corps of 
Engineers prior to any discharge of fill material in 01' adjacent to the Santa Clara River. 

If you have any questions, please contact Dr. Aaron O. Allen of my staff at (805) 585-2148. 

Sincerely, 

J)(?-4e~~ 
David J. Castanon 
Chief, North Coast Section 
Regulatory Branch 



NEWHALL~ LAND 
A lENNAR/lNR COMPANY 

July 7, 2004 

Mr. Aaron Allen 
U.S. Army Corps of Engineers Regulatory Branch 
2151 Allessandro Drive, # II 0 
Ventura, California 93001 

Transmittal: Amendment to Jurisdiction Delineation Package, Newhall 
Ranch Project, for a Portion of the Santa Clara River and its Tributaries, 
Los Angeles County, California 

Dear Mr. Allen: 

On December 10, 2003, the Newhall Land and Farnung Company (Newhall Land) 
provided a jurisdiction delineation associated with the proposed Newhall Ranch Habitat 
Management Plan, entitled "Jurisdiction Delineation, Newhall Ranch Project, for a 
P0l1ion of the Santa Clara River and its Tributaries, Los Angeles County, California" to 
the Corps. In recent months, more precise field mapping on the site has revealed some 
minor modifications to the maps presented in that document. Enclosed please find 
Exhibits A and B, which show both the original mapping and revisions to the Corps' 
jurisdiction on the Newhall Ranch site. 

Exhibit A shows the area inunediately south of the confluence between Middle Canyon 
and the Santa Clara River. At the request of Califomia Department of Fish and Game 
personnel, this area was resurveyed and a connection to the river was added to the 
jurisdiction. Exhibit B shows the eastern portion of Potrero Canyon, where the previous 
Jurisdiction Delineation had erroneollsly mapped the southenunost fork too far north. 

Please provide a letter to Newhall Land indicating your concurrence with the enclosed 
revisions to the Corps jurisdictional boundaries as defined in the Jurisdiction Delineation. 
Should you have any questions or conunents regarding tlus submittal, please call me at 
661-255-4069. 

Sincerely, 

~Ar/t~ 
Mark Subbotin 
Senior Vice President 
Plmming and Environmental Resources 

Enclosure 
THE NEWHAll LAND AND FARMING COMPANY
 

2]823 VALENCIA BOULEVARD. VALENCIA, CAUfQRNlA 91355-2194 • PHONE 661.255.4000 FAX 661.255.3960 \'V\\'\Y.NEWHAlLCOM
 



cc:	 Morgan Wehtje 
Terri Dickerson 
Connie Fam1er 
Pat Mitchell 



I'JEWHALL~ LAND 
A lENNAR/lNR COMPANY 

July 7,2004 

Ms. Morgan Wehtje 
California Department of Fish and Game 
2286 Barbara Drive 
Camatillo, California 93012 

Transmittal: Amendment to Jurisdiction Dclincation Package, Newhall Ranch 
Project, for a Portion of the Santa Clara River and its Tributaries, Los Angeles 
County, California 

Dear Morgan: 

On December 10, 2003, the Newhall Land and Fanning Company (Newhall Land) provided 
a jurisdiction delineation associated with the proposed Newhall Ranch Habitat Management 
Plan, entitled "Jmisdiction Delineation, Newhall Ranch Project, for a Portion of the Santa 
Clara River and its Tributaties, Los Angeles County, California" to CDFG. In recent months, 
more precise field mapping on the site has revealed some minor modifications to the maps 
presented in that document. Enclosed please find Exhibits A and B, which show both the 
original mapping and revisions to CDFG jurisdiction on the Newhall Ranch site. 

Exhibit A shows the area immediately south of the confluence between Middle Canyon and 
the Santa Clara River. At the request of CDFG personnel, this area was resurveyed and a 
connection to the liver was added to the jmisdiction. Exhibit B shows the eastem portion of 
Potrero Canyon, where the previous Jutisdiction Delineation had erroneously mapped the 
southenllnost fork too far north. 

Please provide a letter to Newhall Land indicating your concurrence with the enclosed 
revisions to CDFG jurisdictional boundmies as defined in the Jurisdiction Delineation by 
July IS, 2004. Should you have any questions or comments regarding this submittal, please 
call me at 661-255-4069. 

Sincerely, 

Mark Subbotin 
Senior Vice President 
Plmming and Environmental Resources 

Enclosure 

THE NEWHALL LAND AND FARMING COMPANY 
23823 VALENCIA BOULEVARD, VALENCIA. CALIFORNIA 91355-2194 • PHONE 661.255.4000 FAX 661.255.3960 WWW.NEWHAll.COM 



cc: Terri Dickerson-CDFG 
Chuck Raysbrook-CDFG 
Aaron Allen-ACOE 
Connie Farmer-DRS 
Pat Mitchell-Downey Brand 
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Glenn Lukos Associates, "Jurisdictional Delineation for Entrada, An
Approximately 850-Acre Property in Los Angeles County, California"

(as revised September 15, 2008)
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SECTION 1.0

INTRODUCTION

Ì¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² ¸¿ ¾»»² °®»°¿®»¼ ¾§ ËÎÍ Ý±®°±®¿¬·±² øËÎÍ÷ ±² ¾»¸¿´º

±º ¬¸» Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ øÒ»©¸¿´´ Ô¿²¼÷ò Ì¸» °«®°±» ±º ¬¸· ¼±½«³»²¬

· ¬± ¼»¬»®³·²» ¬¸» ´±½¿¬·±² ¿²¼ »¨¬»²¬ ±º ¿´´ ´¿²¼ ©·¬¸·² Ò»©¸¿´´ Ô¿²¼� Î»±«®½» 

Ó¿²¿¹»³»²¬ ¿²¼ Ü»ª»´±°³»²¬ Ð´¿² øÎÓÜÐ÷ °®±¶»½¬ ·¬» ¿²¼ ¬¸» ¿¼¶¿½»²¬ Û²¬®¿¼¿ °´¿²²·²¹

¿®»¿ øÚ·¹«®» ï÷ ¬¸¿¬ ©±«´¼ ³»»¬ ¬¸» º»¼»®¿´ ¼»º·²·¬·±² ±º ©»¬´¿²¼ ø»» íí ÝÚÎ íîèòíø¾÷÷

°®±³«´¹¿¬»¼ ¾§ ¬¸» ËòÍò ß®³§ Ý±®° ±º Û²¹·²»»® øÝ±®°÷ò Ì¸» »¨¬»²¬ ±º ©»¬´¿²¼ °®»»²¬»¼

·² ¬¸· ¼±½«³»²¬ ·²½´«¼» ©»¬´¿²¼ ¾±«²¼¿®·» ¼»´·²»¿¬»¼ ·² °®»ª·±« ¬«¼·»ô ¿ ©»´´ ¿

¾±«²¼¿®·» ¼»´·²»¿¬»¼ °»½·º·½¿´´§ º±® ¬¸· ®»°±®¬ò Ì¸» ¾±¼§ ±º ¬¸· ®»°±®¬ · ±®¹¿²·¦»¼ ·² ¬©±

°¿®¬æ Ð¿®¬ Ñ²» ¼»½®·¾» ¬¸» º·»´¼ ¬«¼§ ½±²¼«½¬»¼ °»½·º·½¿´´§ º±® ¬¸· ®»°±®¬ô ¿²¼ Ð¿®¬ Ì©±

·²¬»¹®¿¬» ¬¸» ®»«´¬ ±º ¬¸¿¬ ¬«¼§ ©·¬¸ ¬¸» ®»«´¬ ±º °®»ª·±« ·²ª»¬·¹¿¬·±² ¬± ½®»¿¬» ¿

½±³°®»¸»²·ª»ô ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² º±® ¬¸» »²¬·®» °®±¶»½¬ ·¬»ò

1.1 BACKGROUND AND PURPOSE

×² îððíô ¬¸» Ô± ß²¹»´» Ý±«²¬§ Þ±¿®¼ ±º Í«°»®ª·±® ¿°°®±ª»¼ ¬¸» Ò»©¸¿´´ Î¿²½¸ Í°»½·º·½

Ð´¿² øÍ°»½·º·½ Ð´¿²÷ô ©¸·½¸ ¼»·¹²¿¬»¼ ¿ °±®¬·±² ±º ¬¸» ½«®®»²¬´§ «²¼»ª»´±°»¼ Ò»©¸¿´´

Î¿²½¸ ·¬» ²»¿® Ê¿´»²½·¿ô Ý¿´·º±®²·¿ º±® ®»·¼»²¬·¿´ ¿²¼ ±¬¸»® «®¾¿² «»ò Ø±©»ª»®ô ¿´¬¸±«¹¸

¿°°®±ª¿´ º®±³ ¬¸» Ý±«²¬§ ¸¿ ¾»»² ¹®¿²¬»¼ô ¾«·´¼ ±«¬ ±º ¬¸» Í°»½·º·½ Ð´¿² ¼»ª»´±°³»²¬

½¿²²±¬ °®±½»»¼ ©·¬¸±«¬ ½±³°´·¿²½» ©·¬¸ º»¼»®¿´ ¿²¼ ¬¿¬» ¬¿¬«¬» ·²½´«¼·²¹ ¬¸» Ý´»¿² É¿¬»®

ß½¬ ¿²¼ ¿°°´·½¿¾´» »½¬·±² ±º ¬¸» Ý¿´·º±®²·¿ Ú·¸ ¿²¼ Ù¿³» Ý±¼»ò Þ±¬¸ ±º ¬¸»» ¬¿¬«¬»

®»¯«·®» °®±¶»½¬ °®±°±²»²¬ ¬± ¿½¯«·®» ¿«¬¸±®·¦¿¬·±² °®·±® ¬± «²¼»®¬¿µ·²¹ ¼»ª»´±°³»²¬

¿½¬·ª·¬·» ¬¸¿¬ ©±«´¼ ¿ºº»½¬ ©¿¬»® ¿²¼ ¬®»¿³¾»¼ò Ì± ³»»¬ ¬¸· ²»»¼ ·² ¿ ¬®»¿³´·²»¼

³¿²²»®ô Ò»©¸¿´´ Ô¿²¼ ¸¿ °®±°±»¼ ¬¸» ÎÓÜÐô ¿ ½±³°®»¸»²·ª»ô ´±²¹ó¬»®³ °»®³·¬¬·²¹ °´¿²

·²¬»²¼»¼ ¬± ±¾¬¿·² ¬¸» ®»¯«·®»¼ ¬¿¬» ¿²¼ º»¼»®¿´ ¿°°®±ª¿´ ¬± ¾«·´¼ ±«¬ ¬¸» ·¬»� 

·²º®¿¬®«½¬«®» ¿²¼ «®¾¿² ´¿²¼ «» ±ª»® ¬¸» ²»¨¬ îð §»¿® ¿ °®»ª·±«´§ ¿°°®±ª»¼ ¾§ Ô±

ß²¹»´» Ý±«²¬§ò Í°»½·º·½¿´´§ô ¬¸» ÎÓÜÐ ©±«´¼ ·²ª±´ª» ·«¿²½» ±º ¿ ´±²¹ó¬»®³ô ×²¼·ª·¼«¿´

Í»½¬·±² ìðì Ð»®³·¬ º®±³ ¬¸» Ý±®° ¿²¼ ¿ Ó¿¬»® Í¬®»¿³¾»¼ ß´¬»®¿¬·±² ß¹®»»³»²¬ º®±³ ¬¸»

Ý¿´·º±®²·¿ Ü»°¿®¬³»²¬ ±º Ú·¸ ¿²¼ Ù¿³» øÝÜÚÙ÷ò Ú±® ¿ ³±®» ¼»¬¿·´»¼ ¼»½®·°¬·±² ±º ¬¸»

ÎÓÜÐô °´»¿» ®»º»® ¬± Í»½¬·±² ïòî ¾»´±©ô ±® ¬± ¬¸» ÎÓÜÐ ¬»½¸²·½¿´ ¼±½«³»²¬ øÜ«¼»µ

îððê¾÷ò

ß ¬¿¬»¼ ¿¾±ª»ô Ò»©¸¿´´ Ô¿²¼ · ½«®®»²¬´§ ·² ¬¸» °®±½» ±º ±¾¬¿·²·²¹ ¬¸» º»¼»®¿´ ¿²¼ ¬¿¬»

¿«¬¸±®·¦¿¬·±² ´¿·¼ ±«¬ ·² ¬¸» ÎÓÜÐò Þ»½¿«» ·«¿²½» ±º ¬¸» ®»¯«»¬»¼ °»®³·¬ ½±«´¼

°±¬»²¬·¿´´§ ®»«´¬ ·² ·¹²·º·½¿²¬ »ºº»½¬ ±² ¬¸» »²ª·®±²³»²¬ô ¬¸· °®±½» ·²½´«¼» ©±®µ·²¹

©·¬¸ ¬¸» Ý±®° ¿²¼ ÝÜÚÙ ¬± °®»°¿®» ¿ ¶±·²¬ Û²ª·®±²³»²¬¿´ ×³°¿½¬ Í¬¿¬»³»²¬ñÛ²ª·®±²³»²¬¿´

×³°¿½¬ Î»°±®¬ øÛ×ÍñÛ×Î÷ ¿ ®»¯«·®»¼ ¾§ ¬¸» Ò¿¬·±²¿´ Û²ª·®±²³»²¬¿´ Ð±´·½§ ß½¬ øÒÛÐß÷ ¿²¼

Ý¿´·º±®²·¿ Û²ª·®±²³»²¬¿´ Ï«¿´·¬§ ß½¬ øÝÛÏß÷ò Ì± ¿·¬ °®»°¿®¿¬·±² ±º ¬¸» Û×ÍñÛ×Îô

²«³»®±« ¶«®·¼·½¬·±²¿´ ¼»´·²»¿¬·±² ¿²¼ ¬«¼·» ¸¿ª» ¾»»² ½±²¼«½¬»¼ ©·¬¸·² ¬¸» ÎÓÜÐ ·¬»
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±ª»® ¬¸» ´¿¬ ·¨ §»¿®ò Ø±©»ª»®ô ²±¬ ¿´´ ±º ¬¸»» ¬«¼·» ¿¼¼®»»¼ ©»¬´¿²¼ °»½·º·½¿´´§ô ¿²¼

±³» ±º ¬¸» ¬«¼·» ©»®» ´·³·¬»¼ ¬± °»½·º·½ °±®¬·±² ±º ¬¸» °®±¶»½¬ ¿®»¿ò

Ì¸» ³±¬ ½±³°®»¸»²·ª» ¶«®·¼·½¬·±²¿´ ¼»´·²»¿¬·±² º±® ¬¸» °®±¶»½¬ ©¿ ½±³°´»¬»¼ ·² îððìô

©¸»² ËÎÍ º·»´¼ ³¿°°»¼ ¿´´ ¶«®·¼·½¬·±²¿´ ®·ª»® ¿²¼ ¬®»¿³ ©·¬¸·² ¬¸» ÎÓÜÐ °®±¶»½¬ ·¬»ò

Ý±²½«®®»²½» ©·¬¸ ¬¸» ³¿°°»¼ ¶«®·¼·½¬·±²¿´ ¾±«²¼¿®·» ©¿ ®»½»·ª»¼ º®±³ ¬¸» Ý±®° ¿²¼

ÝÜÚÙ ·² îððìò Ø±©»ª»®ô ©¸·´» ¬¸» îððì ¼»´·²»¿¬·±² °®±ª·¼»¼ ½±³°®»¸»²·ª» ½±ª»®¿¹» ±º

¬¸» ¶«®·¼·½¬·±²¿´ ¬®»¿³ ±²ó·¬»ô ·¬ ¼·¼ ²±¬ ¿¼¼®» ¬¸» °®»»²½» ±º °»½·¿´ ¿¯«¿¬·½ ·¬»ô «½¸

¿ ©»¬´¿²¼ô ©·¬¸·² ¬¸» °®±¶»½¬ ·¬»ò Þ»½¿«» °»½·¿´ ¿¯«¿¬·½ ·¬» ¿®» ¿ºº±®¼»¼ ¿¼¼·¬·±²¿´ ´»¹¿´

°®±¬»½¬·±² ¾»§±²¼ ¬¸¿¬ »¨¬»²¼»¼ ¬± ²±²ó©»¬´¿²¼ ©¿¬»® ±º ¬¸» ËòÍò «²¼»® ¬¸» Ý´»¿² É¿¬»®

ß½¬ô ·¬ ©¿ ¼»¬»®³·²»¼ ¬¸¿¬ «°°´»³»²¬¿´ ¼»´·²»¿¬·±² ©±®µ ¸±«´¼ ¾» °»®º±®³»¼ ¬± ·¼»²¬·º§

¬¸» ´±½¿¬·±² ¿²¼ »¨¬»²¬ ±º º»¼»®¿´´§ °®±¬»½¬»¼ ©»¬´¿²¼ ±²ó·¬»ò Ì¸» îððì ¼»´·²»¿¬·±² ©¿

»¨¸¿«¬·ª» ·² ·¬ ¬®»¿¬³»²¬ ±º ÝÜÚÙ ¶«®·¼·½¬·±²¿´ ¬®»¿³¾»¼ ±²ó·¬»ô ¿²¼ ²± ¿¼¼·¬·±²¿´

¼»´·²»¿¬·±² ©±®µ · ®»¯«·®»¼ ©·¬¸ ®»¹¿®¼ ¬± ¬¸±» ¿®»¿ò Í¬®»¿³¾»¼ «²¼»® ¬¸» ¶«®·¼·½¬·±² ±º

ÝÜÚÙ ¿®» ¬¸»®»º±®» ²±¬ ¼·½«»¼ º«®¬¸»® ·² ¬¸· ¼±½«³»²¬ò Ì¸» ©»¬´¿²¼ ¾±«²¼¿®·»

°®»»²¬»¼ ·² ¬¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² ®»°±®¬ ¿®» ½±³°·´»¼ º®±³ ¬¸» º±´´±©·²¹

±«®½»æ

Ì¸» ËÎÍ øîððì÷ ½±³°®»¸»²·ª» ¼»´·²»¿¬·±² ®»°±®¬ô ¼·½«»¼ ¿¾±ª» øß°°»²¼·¨ Ü÷ò

ß º·»´¼ ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» Û²¬®¿¼¿ °±®¬·±² ±º ¬¸» °®±¶»½¬ ¿®»¿ ½±²¼«½¬»¼

¾§ Ô«µ± ¿²¼ ß±½·¿¬» ·² îððè øß°°»²¼·¨ Û÷ò

×²¬»®°®»¬¿¬·±² ±º ¸·¹¸ó®»±´«¬·±² ¿»®·¿´ °¸±¬±¹®¿°¸ ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ©·¬¸·² ¬¸»

ÎÓÜÐ ·¬» ¬± ±¾¬¿·² ¿ °´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ô ½±²¼«½¬»¼ ¶±·²¬´§ ¾§ ËÎÍ

¿²¼ Ü«¼»µ ¿²¼ ß±½·¿¬» ·² îððêò

ß º·»´¼ ¼»´·²»¿¬·±² ±º ±²ó·¬» ©»¬´¿²¼ ·² ½»®¬¿·² °±®¬·±² ±º ¬¸» °®±¶»½¬ ·¬» ©¸»®» ´¿®¹»s

½¿´» °®±¶»½¬ º¿½·´·¬·» ø·ò»òô ¾®·¼¹» ¿½®± ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ³¿·²¬»³÷ ¿®» °®±°±»¼ô

½±²¼«½¬»¼ °»½·º·½¿´´§ º±® ¬¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² ®»°±®¬ò Ú±® ³±®»

·²º±®³¿¬·±²ô °´»¿» ®»º»® ¬± Ð¿®¬ Ì©± ±º ¬¸· ¼±½«³»²¬ò

ß ®»°±®¬ ±º ¬¸» º·»´¼ ¼»´·²»¿¬·±² ½±²¼«½¬»¼ °»½·º·½¿´´§ º±® ¬¸· ½±³°±·¬» ®»°±®¬ ·² îððé ·

°®»»²¬»¼ ·² Ð¿®¬ Ñ²»ô ¾»´±©ò Ì¸» ®»«´¬ ±º ¬¸¿¬ »ºº±®¬ ¿²¼ ¬¸» ±¬¸»® «®ª»§ ·¼»²¬·º·»¼ ¿¾±ª»

¿®» ·²¬»¹®¿¬»¼ ·²¬± ¿ ·²¹´»ô °®±¶»½¬ó©·¼» °´¿²²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ·² Ð¿®¬ Ì©±ò

1.2 DESCRIPTION OF THE PROPOSED RMDP

Ì¸» ·²¬»²¬ ±º ¬¸» ÎÓÜÐ · ¬± ±¾¬¿·² ½±³°®»¸»²·ª» ¬¿¬» ¿²¼ º»¼»®¿´ ¿°°®±ª¿´ ¬± ½±²¬®«½¬

º¿½·´·¬·» ²»»¼»¼ ¬± «°°´§ ¿ °±®¬·±² ±º ¬¸» ·²º®¿¬®«½¬«®» ®»¯«·®»¼ ¬± ¾«·´¼ ±«¬ ¬¸» Ò»©¸¿´´

Î¿²½¸ Í°»½·º·½ Ð´¿² ·¬»� «®¾¿² ´¿²¼ «» ±ª»® ¬¸» ²»¨¬ îð §»¿® ¿ °®»ª·±«´§ ¿°°®±ª»¼ ¾§ 

Ô± ß²¹»´» Ý±«²¬§ò Ì¸» °®±°±»¼ ÎÓÜÐ °®±¶»½¬ ¿½¬·ª·¬·» ¬¸¿¬ ³¿§ ¿ºº»½¬ ¶«®·¼·½¬·±²¿´

¿®»¿ ·²½´«¼» ½±²¬®«½¬·±² ¿²¼ ³¿·²¬»²¿²½» ±º ¾®·¼¹»ô ¾¿²µ ¬¿¾·´·¦¿¬·±²ô ¹®¿¼» ½±²¬®±´

¬®«½¬«®»ô «¬·´·¬§ ½®±·²¹ô ¬±®³ ¼®¿·²ô ¾«·´¼·²¹ °¿¼ô ¼»¾®· ¿²¼ ¼»¬»²¬·±² ¾¿·²ô ¿²¼ ¿
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©¿¬»® ®»½´¿³¿¬·±² °´¿²¬ ±«¬º¿´´ò ß³±²¹ ¬¸» ³±¬ °®±³·²»²¬ º»¿¬«®» °®±°±»¼ ¿®» ¬¸®»» ²»©

®±¿¼©¿§ ¾®·¼¹» ¿½®± ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ô ¿²¼ ¾«®·»¼ ¾¿²µ ¬¿¾·´·¦¿¬·±² ¬¸¿¬ ©±«´¼ ´·²» ¿

°±®¬·±² ±º ¬¸» ®·ª»® ¿²¼ ¬®·¾«¬¿®·»ò ß º«´´§ ¼»¬¿·´»¼ ¼»½®·°¬·±² ±º ¬¸» º¿½·´·¬·» °®±°±»¼ ·²

¬¸» Ò»©¸¿´´ Î¿²½¸ ÎÓÜÐ °®±¶»½¬ ½¿² ¾» º±«²¼ ·² ¬¸» ÎÓÜÐ ¬»½¸²·½¿´ ¼±½«³»²¬ øÜ«¼»µ

îððê¾÷ò

Þ§ »»µ·²¹ ¿ ´±²¹ó¬»®³ô ½±³°®»¸»²·ª» Í»½¬·±² ìðì °»®³·¬ ¿²¼ Ó¿¬»® ïêðë ß¹®»»³»²¬ô

Ò»©¸¿´´ Ô¿²¼ ½¿² º¿½·´·¬¿¬» ¿ ©»´´ °´¿²²»¼ ¿²¼ ¬®»¿³´·²»¼ »²ª·®±²³»²¬¿´ »ª¿´«¿¬·±² ¿²¼

¼»½··±² °®±½» ¾§ ¬¸» Ý±®° ¿²¼ ÝÜÚÙô ¿²¼ ½¿² °®±ª·¼» ¿² ±°°±®¬«²·¬§ ¬± ¼»·¹² ¿ ´±²¹s

¬»®³ô ®»¹·±²¿´´§ó¾¿»¼ °´¿²²·²¹ ¿²¼ ³·¬·¹¿¬·±² °®±¹®¿³ º±® ·³°¿½¬ ¬± ¬¸» ¿ºº»½¬»¼ ®·°¿®·¿²

¸¿¾·¬¿¬ò Ì¸» Í»½¬·±² ìðì °»®³·¬ ¿²¼ Ó¿¬»® ïêðë ß¹®»»³»²¬ ©±«´¼ ¿´´±© °®±¶»½¬

½±³°±²»²¬ ¬± ¾» ·³°´»³»²¬»¼ «²¼»® ¿ ½±³°®»¸»²·ª» »¬ ±º °»½·º·½ ½±²¼·¬·±²ô ¬¸»®»¾§

¿ª±·¼·²¹ ¬¸» ¬®¿¼·¬·±²¿´ ½¿»ó¾§ó½¿» °»®³·¬¬·²¹ °®±½»ô »¨°»¼·¬·²¹ ¬¸» °»®³·¬¬·²¹ °®±½»

º±® ¯«¿´·º·»¼ °®±¶»½¬ ½±³°±²»²¬ô ¿²¼ »²«®·²¹ ½±²·¬»²¬ ³·¬·¹¿¬·±²ò

Ì¸» ª¿®·±« ½±³°±²»²¬ ±º ¬¸» °®±°±»¼ ÎÓÜÐ ©±«´¼ ¾» ½±²¬®«½¬»¼ ¾§ Ò»©¸¿´´ Ô¿²¼ ±®

±¬¸»® °®·ª¿¬» ±® °«¾´·½ ¿¹»²½·»ò Ì¸·®¼ °¿®¬·» ©±«´¼ ¾» ¿´´±©»¼ ¬± °»®º±®³ ±³» ±º ¬¸»

¿½¬·ª·¬·» ø«½¸ ¿ ±²¹±·²¹ ³¿·²¬»²¿²½» ±°»®¿¬·±²÷ ¿«¬¸±®·¦»¼ «²¼»® ¬¸» °®±°±»¼ Í»½¬·±²

ìðì °»®³·¬ ¿²¼ Ó¿¬»® ïêðë ß¹®»»³»²¬ ·«»¼ ¬± Ò»©¸¿´´ Ô¿²¼ô ¾«¬ ©±«´¼ ¾» ¾±«²¼ ¾§ ¬¸»

½±²¼·¬·±² ·² ¬¸±» °»®³·¬ò
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SECTION 2.0

PART ONE: URS CORPORATION 2007 FIELD DELINEATION OF

WETLANDS IN PROPOSED BRIDGE ALIGNMENT AREAS

Ì¸· Ð¿®¬ °®»»²¬ ¬¸» ³»¬¸±¼ ¿²¼ ®»«´¬ ±º º·»´¼ ·²ª»¬·¹¿¬·±² º±® ©»¬´¿²¼ ½±²¼«½¬»¼ ¾§

ËÎÍ ¬¿ºº ·² °±®¬·±² ±º ¬¸» ÎÓÜÐ ·¬» ©¸»®» ´¿®¹»ó½¿´» º¿½·´·¬·»ô «½¸ ¿ ¾®·¼¹» ¿½®±

¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ³¿·²¬»³ô ¿®» °®±°±»¼ ¬¸¿¬ ©±«´¼ °±¬»²¬·¿´´§ ·³°¿½¬ ¿²§ ©»¬´¿²¼

°®»»²¬ò Ú·»´¼ ·²ª»¬·¹¿¬·±² ©»®» ½±²¼«½¬»¼ ·² ß«¹«¬ô îððéò

2.1 STUDY AREA

Ì¸» ¬«¼§ ¿®»¿ ¿»»¼ ·² ¬¸» îððé º·»´¼ ¼»´·²»¿¬·±² øÐ¿®¬ Ñ²» ¬«¼§ ¿®»¿÷ ½±²·¬ ±º º±«®

¼·½®»¬» ´±½¿¬·±² ©·¬¸·² ¬¸» ÎÓÜÐ °®±¶»½¬ ·¬»ô ·²½´«¼·²¹ ¬¸®»» °®±°±»¼ ¾®·¼¹» ´±½¿¬·±²
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²±®³¿´ ½·®½«³¬¿²½» ¼± «°°±®¬ô ¿ °®»ª¿´»²½» ±º ª»¹»¬¿¬·±² ¬§°·½¿´´§ ¿¼¿°¬»¼ º±® ´·º» ·²

¿¬«®¿¬»¼ ±·´ ½±²¼·¬·±²� øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ò ×² ïçèéô ¬¸» Ý±®° °«¾´·¸»¼ 

¬¸» Corps of Engineers Wetland Delineation Manual øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèéå

É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´÷ ¬± ¹«·¼» ·¬ º·»´¼ °»®±²²»´ ·² ¼»¬»®³·²·²¹ ¶«®·¼·½¬·±²¿´

©»¬´¿²¼ ¾±«²¼¿®·»ò ×² îððêô ¬¸» Interim Regional Supplement to the Corps of Engineers

Wetland Delineation Manual: Arid West Region øËÍßÝÛ îððêå ß®·¼ É»¬ Î»¹·±²¿´

Í«°°´»³»²¬÷ ©¿ °«¾´·¸»¼ ¾§ ¬¸» Ý±®° º±® «» ·² Ý¿´·º±®²·¿ øÎ»¹·±² ð÷ ¿ ¿ ½±³°´»³»²¬ ¬±

¬¸» É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´ò É¸»®» ¼·ºº»®»²½» ±½½«® ©·¬¸·² ¬¸» ¬©± ¼±½«³»²¬ô ¬¸»

ß®·¼ É»¬ Î»¹·±²¿´ Í«°°´»³»²¬ ¬¿µ» °®»½»¼»²½»ò Ì¸» ³»¬¸±¼±´±¹§ »¬ º±®¬¸ ·² ¬¸» É»¬´¿²¼

Ü»´·²»¿¬·±² Ó¿²«¿´ ¿²¼ ¬¸» ß®·¼ É»¬ Î»¹·±²¿´ Í«°°´»³»²¬ ®»¯«·®» ¬¸¿¬ ¬± ¾» ½±²·¼»®»¼ ¿

©»¬´¿²¼ô ¬¸» ª»¹»¬¿¬·±²ô ±·´ô ¿²¼ ¸§¼®±´±¹§ ±º ¿² ¿®»¿ ³«¬ »¨¸·¾·¬ ¿¬ ´»¿¬ ³·²·³¿´ ¸§¼®·½

½¸¿®¿½¬»®·¬·½ò É¸·´» ¬¸» É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´ ¿²¼ ß®·¼ É»¬ Î»¹·±²¿´ Í«°°´»³»²¬

°®±ª·¼» ¹®»¿¬ ¼»¬¿·´ ½±²½»®²·²¹ ³»¬¸±¼±´±¹§ ¿²¼ ¿´´±© º±® ª¿®§·²¹ °»½·¿´ ½±²¼·¬·±²ô ¿

©»¬´¿²¼ ¸±«´¼ ²±®³¿´´§ ³»»¬ »¿½¸ ±º ¬¸» º±´´±©·²¹ ¬¸®»» ½®·¬»®·¿æ Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±²ô

Ø§¼®·½ Í±·´ô ¿²¼ É»¬´¿²¼ Ø§¼®±´±¹§ò Ì¸»» ©»¬´¿²¼ °¿®¿³»¬»® ¿®» ¼·½«»¼ ·² ¹®»¿¬»®

¼»¬¿·´ ¾»´±©ò

2.1.5.1 Hydrophytic Vegetation

×² ±®¼»® º±® ¿ ·¬» ¬± ³»»¬ ¬¸» ÝÉß ¼»º·²·¬·±² ±º ¿ ©»¬´¿²¼ô ¬¸» ·¬» ³«¬ »¨¸·¾·¬ ¿ °®»ª¿´»²½»

±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²ò ß ·¬» · ««¿´´§ ½±²·¼»®»¼ ¬± ¸¿ª» ¿ °®»ª¿´»²½» ±º ¸§¼®±°¸§¬·½

ª»¹»¬¿¬·±² ©¸»² ëð °»®½»²¬ ±® ³±®» ±º ¬¸» ¼±³·²¿²¬ °´¿²¬ °»½·» ±º ¿ °»½·º·½ ½±³³«²·¬§ ¿®»

½´¿·º·»¼ ¿ ±¾´·¹¿¬»ô º¿½«´¬¿¬·ª»ó©»¬´¿²¼ô ±® º¿½«´¬¿¬·ª» ø»¨½´«¼·²¹ ÚßÝó÷ ¿½½±®¼·²¹ ¬± ¬¸»

National List of Plant Species That Occur in Wetlands øÎ»»¼ ïçèè÷ò Ì¸· ´·¬ ¼·ª·¼» °´¿²¬

·²¬± º·ª» ½¿¬»¹±®·» ¬¸¿¬ ®»º´»½¬ ¬¸» ®¿²¹» ±º »¬·³¿¬»¼ °®±¾¿¾·´·¬·» ø»¨°®»»¼ ¿ ¿ º®»¯«»²½§ ±º

±½½«®®»²½»÷ ±º ¿ °»½·» ±½½«®®·²¹ ·² ¿ ©»¬´¿²¼ ª»®« ¿ ²±²ó©»¬´¿²¼ò

Ì¸»» ½¿¬»¹±®·» ¿®» ¿ º±´´±©æ

Obligate Wetland (OBL) � Ñ½½«® ¿´³±¬ ¿´©¿§ ø»¬·³¿¬»¼ °®±¾¿¾·´·¬§ âçç °»®½»²¬÷ 

«²¼»® ²¿¬«®¿´ ½±²¼·¬·±² ·² ©»¬´¿²¼ò

Facultative Wetland (FACW) � Ë«¿´´§ ±½½«® ·² ©»¬´¿²¼ ø»¬·³¿¬»¼ °®±¾¿¾·´·¬§ êé 

°»®½»²¬ ¬± çç °»®½»²¬÷ô ¾«¬ ±½½¿·±²¿´´§ º±«²¼ ·² ²±²ó©»¬´¿²¼ò

Facultative (FAC) � Û¯«¿´´§ ´·µ»´§ ¬± ±½½«® ·² ©»¬´¿²¼ ±® ²±²ó©»¬´¿²¼ ø»¬·³¿¬»¼ 

°®±¾¿¾·´·¬§ íì °»®½»²¬ ¬± êê °»®½»²¬÷ò

Facultative Upland (FACU) � Ë«¿´´§ ±½½«® ·² ²±²ó©»¬´¿²¼ ø»¬·³¿¬»¼ °®±¾¿¾·´·¬§ 

êé °»®½»²¬ ¬± çç °»®½»²¬÷ô ¾«¬ ±½½¿·±²¿´´§ º±«²¼ ·² ©»¬´¿²¼ò

Obligate Upland (UPL) � Ó¿§ ±½½«® ·² ©»¬´¿²¼ ·² ¿²±¬¸»® ®»¹·±²ô ¾«¬ ±½½«® ¿´³±¬ 

¿´©¿§ ø»¬·³¿¬»¼ °®±¾¿¾·´·¬§ âçç °»®½»²¬÷ «²¼»® ²¿¬«®¿´ ½±²¼·¬·±² ·² ²±²ó©»¬´¿²¼ ·²

±«¬¸»®² Ý¿´·º±®²·¿ò
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ß °±·¬·ª» ·¹² øõ÷ ±® ²»¹¿¬·ª» ·¹² øó÷ ½¿² ¾» «»¼ ©·¬¸ ¬¸» Ú¿½«´¬¿¬·ª» É»¬´¿²¼ô Ú¿½«´¬¿¬·ª»ô

¿²¼ Ú¿½«´¬¿¬·ª» Ë°´¿²¼ ½¿¬»¹±®·» ¬± ³±®» °»½·º·½¿´´§ ¼»º·²» ¬¸» ´·µ»´·¸±±¼ ±º ±½½«®®»²½»

¬±©¿®¼ ¬¸» ¸·¹¸»® ±® ´±©»® »²¼ ±º ¬¸» ½¿¬»¹±®§ ø°±·¬·ª» ·¹² ·²¼·½¿¬» ¿ ¸·¹¸»® °®±¾¿¾·´·¬§

¬¸¿¬ ¬¸» °»½·» ±½½«® ·² ©»¬´¿²¼÷ò

2.1.5.2 Hydric Soils

ß ¸§¼®·½ ±·´ · ¼»º·²»¼ ¾§ ¬¸» Ò¿¬·±²¿´ Ì»½¸²·½¿´ Ý±³³·¬¬»» º±® Ø§¼®·½ Í±·´ ¿ ¿ ±·´ ¬¸¿¬

º±®³»¼ «²¼»® ½±²¼·¬·±² ±º ¿¬«®¿¬·±²ô º´±±¼·²¹ô ±® °±²¼·²¹ ´±²¹ »²±«¹¸ ¼«®·²¹ ¬¸» ¹®±©·²¹

»¿±² ¬± ¼»ª»´±° ¿²¿»®±¾·½ ½±²¼·¬·±² ·² ¬¸» «°°»® °¿®¬ øÒÎÝÍ ïççì÷ò ß ¸§¼®·½ ±·´ ³¿§ ¾»

¼®¿·²»¼ ±® «²¼®¿·²»¼ô ¿²¼ ¿ ¼®¿·²»¼ ¸§¼®·½ ±·´ ³¿§ ²±¬ ½±²¬·²«» ¬± «°°±®¬ ¸§¼®±°¸§¬·½

ª»¹»¬¿¬·±² §»¬ ¬·´´ ®»¬¿·² ¬¸» ¿°°»¿®¿²½» ±º ¿ ¸§¼®·½ ±·´ò

Ì¸» º±´´±©·²¹ ·²¼·½¿¬±® ¿®» «»¼ ¿ ¿ ¹«·¼» ¬± ¼»¬»®³·²» ©¸»¬¸»® ¿ ¹·ª»² ±·´ ³»»¬ ¬¸»

½®·¬»®·¿ º±® ¸§¼®·½ ±·´ò Ì¸»» ·²¼·½¿¬±® ¿®» ´·¬»¼ ·² ¼»½®»¿·²¹ ±®¼»® ±º ·³°±®¬¿²½» ¿²¼

®»´·¿¾·´·¬§ò ×² ³±¬ ·¬«¿¬·±²ô ±²´§ ±²» ±º ¬¸»» ·²¼·½¿¬±® · ®»¯«·®»¼ ¬± ³¿µ» ¿ °±·¬·ª»

¼»¬»®³·²¿¬·±²ò

Ð®»»²½» ±º ±®¹¿²·½ ±·´ øØ·¬±±´÷ ±® ±·´ ¬¸¿¬ ¸¿ª» ³±®» ¬¸¿² ëð °»®½»²¬ ø¾§ ª±´«³»÷

±º ¬¸» «°°»® íî ·²½¸» ±º ±·´ · ½±³°±»¼ ±º ±®¹¿²·½ ±·´ ³¿¬»®·¿´

Ð®»»²½» ±º ¸·¬·½ »°·°»¼±² ø·ò»òô ´¿§»® ±º ±®¹¿²·½ ³¿¬¬»® ·² ¬¸» «°°»® ±·´÷ ¬¸¿¬ ¿®»

¿¬«®¿¬»¼ º±® íð ¼¿§ ±® ³±®» ¼«®·²¹ ¬¸» ¹®±©·²¹ »¿±²

Ð®»»²½» ±º «´º·¼·½ ³¿¬»®·¿´ ±® ±¼±® ·²¼·½¿¬·²¹ ¿²¿»®±¾·½ ½±²¼·¬·±²

Ð®»»²½» ±º ¿² ¿¯«·½ ±® °»®¿¯«·½ ®»¹·³» ·² ©¸·½¸ ±¨§¹»² ·² ¬¸» «°°»® ±·´ ¸¿ ¾»»²

¼·°´¿½»¼ ¾§ «®º¿½» ©¿¬»® ±® ¹®±«²¼©¿¬»® ¿¬«®¿¬·±² ¬¸¿¬ ½¿«» ¿²¿»®±¾·½ ½±²¼·¬·±²

Ûª·¼»²½» ±º ½¸»³·½¿´´§ ®»¼«½·²¹ ½±²¼·¬·±² ·² ¬¸» ±·´ ¾¿»¼ ±² ½¸»³·½¿´ ¬»¬

Ð®»»²½» ±º ¹´»§»¼ ±·´ ½±²¼·¬·±² ±® ±·´ ©·¬¸ ¾®·¹¸¬ ³±¬¬´» ¿²¼ñ±® ´±© ³¿¬®·¨ ½¸®±³¿

Í±·´ ¬¸¿¬ ±½½«® ±² ¬¸» Ò¿¬·±²¿´ Ì»½¸²·½¿´ Ý±³³·¬¬»» º±® Ø§¼®·½ Í±·´ ´·¬ ±º ¸§¼®·½ ±·´

Ð®»»²½» ±º ³¿²¹¿²»» ¿²¼ ·®±² ½±²½®»¬·±²

Ð®»»²½» ±º ¸·¹¸ ¿³±«²¬ ±º ±®¹¿²·½ ³¿¬¬»® ·² ¬¸» «°°»® ±·´ ¿²¼ñ±® ±®¹¿²·½ ³¿¬¬»®

¬®»¿µ·²¹ ø¿²¼§ ±·´ ±²´§÷

2.1.5.3 Wetland Hydrology

Ì¸» ¬»®³ �©»¬´¿²¼ ¸§¼®±´±¹§� ·²¼·½¿¬» ¬¸¿¬ ¬¸» ¸§¼®±´±¹§ ±º ¿² ¿®»¿ · °»®·±¼·½¿´´§ ·²«²¼¿¬»¼ 

±® ¬¸¿¬ ·¬ ¸¿ ±·´ ¿¬«®¿¬»¼ ¬± ¬¸» «®º¿½» ¿¬ ±³» ¬·³» ¼«®·²¹ ¬¸» ¹®±©·²¹ »¿±²ò É»¬´¿²¼

¿®» ½¸¿®¿½¬»®·¦»¼ ¾§ ª¿®·±« ¸§¼®±´±¹·½ ®»¹·³» ¬¸¿¬ ®¿²¹» º®±³ °»®³¿²»²¬´§ ·²«²¼¿¬»¼ ¬±

·®®»¹«´¿®´§ ·²«²¼¿¬»¼ ±® ¿¬«®¿¬»¼ò ×² ±¬¸»® ©±®¼ô ±³» ©»¬´¿²¼ ¿®» ¿´©¿§ ©»¬ ©¸·´» ±¬¸»®

©»¬´¿²¼ ³¿§ ½±²¬¿·² ©¿¬»® ¼«®·²¹ ±²´§ °¿®¬ ±º ¬¸» §»¿®ò Ì¸» ³·²·³«³ ¬¸®»¸±´¼ º±® ©»¬´¿²¼
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¸§¼®±´±¹§ «²¼»® ³±¬ ½·®½«³¬¿²½» · ·²«²¼¿¬·±² ±® ¿¬«®¿¬·±² ©·¬¸·² ïî ·²½¸» ±º ¬¸» «®º¿½»

º±® ³±®» ¬¸¿² º·ª» °»®½»²¬ ±º ¬¸» ¹®±©·²¹ »¿±² øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ò Ì¸»

¹®±©·²¹ »¿±² · ¼»º·²»¼ ¿ ¬¸» ¼«®¿¬·±² ¾»¬©»»² ¬¸» ´¿¬ º®»»¦» ±º ¬¸» °®·²¹ ¿²¼ ¬¸» º·®¬

º®»»¦» ±º ¬¸» º¿´´ò

ß ´·¬ ±º º·»´¼ ·²¼·½¿¬±® ±º ©»¬´¿²¼ ¸§¼®±´±¹§ · °®»»²¬»¼ ¾»´±© ·² ¼»½®»¿·²¹ ±®¼»® ±º

·³°±®¬¿²½» ¿²¼ ®»´·¿¾·´·¬§æ

Î»½±®¼»¼ ¼¿¬¿ ±² ·²«²¼¿¬·±² ±® ±·´ ¿¬«®¿¬·±² º®±³ ©»´´ ±® ¹¿«¹»

Ê·«¿´ ±¾»®ª¿¬·±² ±º ·²«²¼¿¬·±² ±® ±·´ ¿¬«®¿¬·±² ©·¬¸·² ïî ·²½¸» ±º ¬¸» «®º¿½»

É¿¬»® ³¿®µ ±² ¬»³ ¿²¼ º·¨»¼ ±¾¶»½¬

Ü®·º¬ ´·²» ½±²·¬·²¹ ±º ¼»¾®· ¿²¼ ©¿¬»®¾±®²» ³¿¬»®·¿´

Í»¼·³»²¬ ¼»°±·¬·±²

Ê·«¿´ »ª·¼»²½» ±º «®º¿½» º´±© ¿²¼ °±²¼·²¹

Í»½±²¼¿®§ ·²¼·½¿¬±®ô ±º ©¸·½¸ ¬©± ±® ³±®» ¿®» ®»¯«·®»¼ ·² ±®¼»® ¬± ³»»¬ ¬¸» ¸§¼®±´±¹§

½®·¬»®·±²ô ·²½´«¼» ¬¸» º±´´±©·²¹æ

Ñ¨·¼·¦»¼ ®±±¬ ½¸¿²²»´ ·² ¬¸» «°°»® ïî ·²½¸» ±º ¬¸» ±·´

É¿¬»®ó¬¿·²»¼ ´»¿ª»

Ô±½¿´ ±·´ «®ª»§ ¼¿¬¿

Ñ¬¸»® ·¬»ó¼»°»²¼¿²¬ º»¿¬«®» ¾¿»¼ ±² ¬¸» °®±º»·±²¿´ ¶«¼¹³»²¬ ±º ¬¸» ¼»´·²»¿¬±®

ß½½±®¼·²¹ ¬± ¬¸» É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´ô ©»¬´¿²¼ ¸§¼®±´±¹§ ½¿² ¾» ·²º»®®»¼ ·²¼·®»½¬´§

·º all ±º ¬¸» ¼±³·²¿²¬ °´¿²¬ ·² ¿² ¿®»¿ ¿®» ±¾´·¹¿¬» øÑÞÔ÷ °»½·»ò

2.1.6 SWANCC Decision

ß´¬¸±«¹¸ ²±¬ ®»´¿¬»¼ ¬± ¬¸» ¬¸®»» °¿®¿³»¬»® ¼·½«»¼ ¿¾±ª»ô ¬¸» Ý±®°� ¶«®·¼·½¬·±² ±ª»® 

©»¬´¿²¼ · ¿´± ´·³·¬»¼ ¾§ ´»¹¿´ ·²¬»®°®»¬¿¬·±² ±º ¬¸» ÝÉß ¬¿¬«¬» ¿²¼ ¿±½·¿¬»¼

®»¹«´¿¬·±²ò ×² îððïô ¬¸» Ë²·¬»¼ Í¬¿¬» Í«°®»³» Ý±«®¬ ¬¿¬»¼ ·² Solid Waste Agency of

Northern Cook Cty. v. Army Corps of Engineers øëíï ËòÍò ïëçô ïêè øîððï÷÷ô ¬¸¿¬ ¬¸» Ý±®°� 

ÝÉß ¶«®·¼·½¬·±² ¼±» ²±¬ »¨¬»²¼ ¬± °±²¼ ¬¸¿¬ �¿®» ²±¬ ¿¼¶¿½»²¬ ¬± ±°»² ©¿¬»®ô� ¿²¼ 

¼»¬»®³·²»¼ ¬¸¿¬ ¬¸» Ý±®° »¨½»»¼»¼ ·¬ ¬¿¬«¬±®§ ¿«¬¸±®·¬§ ¾§ ¿»®¬·²¹ ÝÉß ¶«®·¼·½¬·±²

±ª»® �¿² ¿¾¿²¼±²»¼ ¿²¼ ¿²¼ ¹®¿ª»´ °·¬ ·² ²±®¬¸»®² ×´´·²±·ô ©¸·½¸ °®±ª·¼» ¸¿¾·¬¿¬ º±®

³·¹®¿¬±®§ ¾·®¼ò� ×² ®»¿½¸·²¹ ·¬ ¼»½··±²ô ¬¸» Ý±«®¬ ½±²½´«¼»¼ ¬¸¿¬ ¬¸» �Ó·¹®¿¬±®§ Þ·®¼ 

Î«´»ô� ©¸·½¸ »®ª»¼ ¿ ¬¸» ¾¿· º±® ¬¸» Ý±®°� ¿»®¬»¼ ¶«®·¼·½¬·±²ô ©¿ ²±¬ «°°±®¬»¼ ¾§ 

¬¸» ÝÉßò Ì¸» Ó·¹®¿¬±®§ Þ·®¼ Î«´» »¨¬»²¼»¼ ÝÉß ¶«®·¼·½¬·±² ¬± ·²¬®¿¬¿¬» ©¿¬»® �©¸·½¸

¿®» ±® ©±«´¼ ¾» «»¼ ¿ ¸¿¾·¬¿¬ ¾§ ¾·®¼ °®±¬»½¬»¼ ¾§ Ó·¹®¿¬±®§ Þ·®¼ Ì®»¿¬·» ±® ©¸·½¸ ¿®» ±®
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©±«´¼ ¾» «»¼ ¿ ¸¿¾·¬¿¬ ¾§ ±¬¸»® ³·¹®¿¬±®§ ¾·®¼ ©¸·½¸ ½®± ¬¿¬» ´·²»òòò� ø×¼ò ¿¬ °ò ïêì÷ò 

Ì¸· ¼»½··±² ¬¿²¼ º±® ¬¸» °®±°±·¬·±² ¬¸¿¬ ²±²ó²¿ª·¹¿¾´» ·±´¿¬»¼ô ·²¬®¿¬¿¬» ©¿¬»® ´¿½µ·²¹

·²¬»®¬¿¬» ½±³³»®½» ½±²²»½¬·±² ±¬¸»® ¬¸¿² °±¬»²¬·¿´ ¬± ¾» «»¼ ¾§ ³·¹®¿¬±®§ ©¿¬»®º±©´ ¿®»

²±¬ ©¿¬»® ±º ¬¸» Ë²·¬»¼ Í¬¿¬» ¿²¼ ¬¸« ¿®» ²±¬ ¶«®·¼·½¬·±²¿´ «²¼»® ¬¸» ÝÉßò

2.1.7 Rapanos/Carabell Decision

×² ¿²±¬¸»® »¨¿³°´»ô ·² îððê ¬¸» Ë²·¬»¼ Í¬¿¬» Í«°®»³» Ý±«®¬ ¼»½·¼»¼ Î¿°¿²± ªò Ë²·¬»¼

Í¬¿¬»ô ïîê ÍòÝ¬ò îîðè øîððê÷ ø�Î¿°¿²±�÷ô ½±²±´·¼¿¬»¼ ½¿» ®»¹¿®¼·²¹ ¬¸» »¨¬»²¬ ±º ¬¸» 

Ý±®°� ¶«®·¼·½¬·±² ±ª»® ©¿¬»® ±º ¬¸» Ë²·¬»¼ Í¬¿¬» «²¼»® ¬¸» ÝÉßò Ì¸» ½±«®¬ ·«»¼ ²± 

³¿¶±®·¬§ ±°·²·±² ·² Î¿°¿²±ò ×²¬»¿¼ô ¬¸» ¶«¬·½» ¿«¬¸±®»¼ º·ª» »°¿®¿¬» ±°·²·±² ·²½´«¼·²¹

¬¸» �°´«®¿´·¬§� ±°·²·±²ô ¿«¬¸±®»¼ ¾§ Ö«¬·½» Í½¿´·¿ ø¶±·²»¼ ¾§ ¬¸®»» ±¬¸»® ¶«¬·½»÷ô ¿²¼ ¿ 

½±²½«®®·²¹ ±°·²·±² ¾§ Ö«¬·½» Õ»²²»¼§ò Ì± ¹«·¼» ·³°´»³»²¬¿¬·±² ±º ¬¸» ¼»½··±²ô ¬¸» Ý±®°

·«»¼ ¿ ³»³±®¿²¼«³ ¬¿¬·²¹ ¬¸¿¬ �®»¹«´¿¬±®§ ¶«®·¼·½¬·±² «²¼»® ¬¸» ÝÉß »¨·¬ ±ª»® ¿

©¿¬»® ¾±¼§ ·º »·¬¸»® ¬¸» °´«®¿´·¬§� ±® Ö«¬·½» Õ»²²»¼§� ¬¿²¼¿®¼ · ¿¬·º·»¼� øÝ±®°ô ÝÉß 

Ö«®·¼·½¬·±² Ú±´´±©·²¹ ¬¸» Ë²·¬»¼ Í¬¿¬» Í«°®»³» Ý±«®¬� Ü»½··±² ·² Î¿°¿²± ªò Ë²·¬»¼ 

Í¬¿¬» ú Ý¿®¿¾»´´ ªò Ë²·¬»¼ Í¬¿¬»ô Ü»½»³¾»® îô îððèô Å�Î¿°¿²± Ù«·¼¿²½»

Ó»³±®¿²¼«³�Ã÷ò 

ß½½±®¼·²¹ ¬± ¬¸» °´«®¿´·¬§ ±°·²·±² ·² Î¿°¿²±ô ��¬¸» ©¿¬»® ±º ¬¸» Ë²·¬»¼ Í¬¿¬»� ·²½´«¼» ±²´§ 

®»´¿¬·ª»´§ °»®³¿²»²¬ô ¬¿²¼·²¹ ±® º´±©·²¹ ¾±¼·» ±º ©¿¬»®� ¿²¼ ¼± ²±¬ ·²½´«¼» �±®¼·²¿®·´§ ¼®§ 

½¸¿²²»´ ¬¸®±«¹¸ ©¸·½¸ ©¿¬»® ±½½¿·±²¿´´§ ±® ·²¬»®³·¬¬»²¬´§ º´±©� øÎ¿°¿²±ô ïîê Íò Ý¬ò 

îîðèô îîîï÷ò ×² ¿¼¼·¬·±²ô ©¸·´» ¿´´ ©»¬´¿²¼ ¬¸¿¬ ³»»¬ ¬¸» Ý±®°� ¼»º·²·¬·±² ¿®» ½±²·¼»®»¼ 

¿¼¶¿½»²¬ ©»¬´¿²¼ô ±²´§ ¬¸±» ¿¼¶¿½»²¬ ©»¬´¿²¼ ¬¸¿¬ ¸¿ª» ¿ ½±²¬·²«±« «®º¿½» ½±²²»½¬·±²

¾»½¿«» ¬¸»§ ¼·®»½¬´§ ¿¾«¬ ¬¸» ¬®·¾«¬¿®§ ø»ò¹òô ¬¸»§ ¿®» ²±¬ »°¿®¿¬»¼ ¾§ «°´¿²¼ô ¿ ¾»®³ô ¼·µ»ô

±® ·³·´¿® º»¿¬«®»÷ ¿®» ½±²·¼»®»¼ ¶«®·¼·½¬·±²¿´ «²¼»® ¬¸» °´«®¿´·¬§ ¬¿²¼¿®¼ øÎ¿°¿²±

Ù«·¼¿²½» Ó»³±®¿²¼«³ô °ò é÷ò

Ë²¼»® ¬¸» Õ»²²»¼§ ¿°°®±¿½¸ô �¬¸» Ý±®°� ¶«®·¼·½¬·±² ±ª»® ©»¬´¿²¼ ¼»°»²¼ «°±² ¬¸» 

»¨·¬»²½» ±º ¿ ·¹²·º·½¿²¬ ²»¨« ¾»¬©»»² ¬¸» ©»¬´¿²¼ ·² ¯«»¬·±² ¿²¼ ²¿ª·¹¿¾´» ©¿¬»® ·² ¬¸»

¬®¿¼·¬·±²¿´ »²»� øÎ¿°¿²± ïîê ÍòÝ¬ò îîðèô îîìè÷ò �É»¬´¿²¼ °±» ¬¸» ®»¯«··¬» ²»¨«ô 

¿²¼ ¬¸« ½±³» ©·¬¸·² ¬¸» ¬¿¬«¬±®§ °¸®¿» �²¿ª·¹¿¾´» ©¿¬»®ô� ·º ¬¸» ©»¬´¿²¼ô »·¬¸»® ¿´±²» ±® 

·² ½±³¾·²¿¬·±² ©·¬¸ ·³·´¿®´§ ·¬«¿¬»¼ ´¿²¼ ·² ¬¸» ®»¹·±²ô ·¹²·º·½¿²¬´§ ¿ºº»½¬ ¬¸» ½¸»³·½¿´ô

°¸§·½¿´ô ¿²¼ ¾·±´±¹·½¿´ ·²¬»¹®·¬§ ±º ±¬¸»® ½±ª»®»¼ ©¿¬»® ³±®» ®»¿¼·´§ «²¼»®¬±±¼ ¿

�²¿ª·¹¿¾´»ò� É¸»²ô ·² ½±²¬®¿¬ô ©»¬´¿²¼� »ºº»½¬ ±² ©¿¬»® ¯«¿´·¬§ ¿®» °»½«´¿¬·ª» ±® 

·²«¾¬¿²¬·¿´ô ¬¸»§ º¿´´ ±«¬·¼» ¬¸» ¦±²» º¿·®´§ »²½±³°¿»¼ ¾§ ¬¸» ¬¿¬«¬±®§ ¬»®³ �²¿ª·¹¿¾´»

©¿¬»®� ø×¾·¼ò÷ò Ö«¬·½» Õ»²²»¼§ ·¼»²¬·º·»¼ �°±´´«¬¿²¬ ¬®¿°°·²¹ô º´±±¼ ½±²¬®±´ô ¿²¼ ®«²±ºº 

¬±®¿¹»� ¿ ±³» ±º ¬¸» ½®·¬·½¿´ º«²½¬·±² ©»¬´¿²¼ ½¿² °»®º±®³ ®»´¿¬·ª» ¬± ±¬¸»® ©¿¬»® ø×¼ò ¿¬ 

°ò îîìè÷ò Ø» ½±²½´«¼»¼ ¬¸¿¬ô ¹·ª»² ©»¬´¿²¼� »½±´±¹·½¿´ ®±´»ô �³»®» ¿¼¶¿½»²½§� ¬± ¿ ²±²s

²¿ª·¹¿¾´» ¬®·¾«¬¿®§ ©¿ ·²«ºº·½·»²¬ ¬± »¬¿¾´·¸ ÝÉß ¶«®·¼·½¬·±²ô ¿²¼ ¬¸¿¬ �¿ ³±®» °»½·º·½

·²¯«·®§ô ¾¿»¼ ±² ¬¸» ·¹²·º·½¿²¬ ²»¨« ¬¿²¼¿®¼ô · ¬¸»®»º±®» ²»½»¿®§� ø×¼ò ¿¬ °°ò îîìçs

îîëî÷ò
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×²¬»®°®»¬·²¹ ¬¸»» ¼»½··±²ô ¿²¼ ¿½½±®¼·²¹ ¬± ¬¸» Î¿°¿²± Ù«·¼¿²½» Ó»³±®¿²¼«³ô ¬¸»

Ý±®° ¿²¼ ÛÐß ©·´´ ¿»®¬ ¶«®·¼·½¬·±² ±ª»® ¬¸» º±´´±©·²¹ ©¿¬»®æ

Ì®¿¼·¬·±²¿´ ²¿ª·¹¿¾´» ©¿¬»®

É»¬´¿²¼ ¿¼¶¿½»²¬ ¬± ¬®¿¼·¬·±²¿´ ²¿ª·¹¿¾´» ©¿¬»®

Ò±²ó²¿ª·¹¿¾´» ¬®·¾«¬¿®·» ±º ¬®¿¼·¬·±²¿´ ²¿ª·¹¿¾´» ©¿¬»® ¬¸¿¬ ¿®» ®»´¿¬·ª»´§ °»®³¿²»²¬

©¸»®» ¬¸» ¬®·¾«¬¿®·» ¬§°·½¿´´§ º´±© §»¿®ó®±«²¼ ±® ¸¿ª» ½±²¬·²«±« º´±© ¿¬ ´»¿¬

»¿±²¿´´§ ø»ò¹òô ¬§°·½¿´´§ ¬¸®»» ³±²¬¸÷

É»¬´¿²¼ ¬¸¿¬ ¼·®»½¬´§ ¿¾«¬ «½¸ ¬®·¾«¬¿®·»

Ì¸» Ý±®° ¿²¼ ÛÐß ©·´´ ¼»½·¼» ¶«®·¼·½¬·±² ±ª»® ¬¸» º±´´±©·²¹ ©¿¬»® ¾¿»¼ ±² ¿ º¿½¬s

°»½·º·½ ¿²¿´§· ¬± ¼»¬»®³·²» ©¸»¬¸»® ¬¸»§ ¸¿ª» ¿ ·¹²·º·½¿²¬ ²»¨« ©·¬¸ ¿ ¬®¿¼·¬·±²¿´

²¿ª·¹¿¾´» ©¿¬»®æ

Ò±²ó²¿ª·¹¿¾´» ¬®·¾«¬¿®·» ¬¸¿¬ ¿®» ²±¬ ®»´¿¬·ª»´§ °»®³¿²»²¬

É»¬´¿²¼ ¿¼¶¿½»²¬ ¬± ²±²ó²¿ª·¹¿¾´» ¬®·¾«¬¿®·» ¬¸¿¬ ¿®» ²±¬ ®»´¿¬·ª»´§ °»®³¿²»²¬

É»¬´¿²¼ ¿¼¶¿½»²¬ ¬± ¾«¬ ¬¸¿¬ ¼±» ²±¬ ¼·®»½¬´§ ¿¾«¬ ¿ ®»´¿¬·ª»´§ °»®³¿²»²¬ ²±²ó²¿ª·¹¿¾´»

¬®·¾«¬¿®§

É¸»®» ¿ ·¹²·º·½¿²¬ ²»¨« ¿²¿´§· · ®»¯«·®»¼ô ¬¸» Ý±®° ¿²¼ ÛÐß ©·´´ ¿°°´§ ¬¸» ·¹²·º·½¿²¬

²»¨« ¬¿²¼¿®¼ ¿ º±´´±©æ

ß ·¹²·º·½¿²¬ ²»¨« ¿²¿´§· ©·´´ ¿» ¬¸» º´±© ½¸¿®¿½¬»®·¬·½ ¿²¼ º«²½¬·±² ±º ¬¸»

¬®·¾«¬¿®§ ·¬»´º ¿²¼ ¬¸» º«²½¬·±² °»®º±®³»¼ ¾§ ¿´´ ©»¬´¿²¼ ¿¼¶¿½»²¬ ¬± ¬¸» ¬®·¾«¬¿®§ ¬±

¼»¬»®³·²» ·º ¬¸»§ ·¹²·º·½¿²¬´§ ¿ºº»½¬ ¬¸» ½¸»³·½¿´ô °¸§·½¿´ ¿²¼ ¾·±´±¹·½¿´ ·²¬»¹®·¬§ ±º

¼±©²¬®»¿³ ¬®¿¼·¬·±²¿´ ²¿ª·¹¿¾´» ©¿¬»®ò

Í·¹²·º·½¿²¬ ²»¨« ·²½´«¼» ½±²·¼»®¿¬·±² ±º ¸§¼®±´±¹·½ ¿²¼ »½±´±¹·½ º¿½¬±®ò

Ì¸» Ý±®° ¿²¼ ÛÐß ¹»²»®¿´´§ ©·´´ ²±¬ ¿»®¬ ¶«®·¼·½¬·±² ±ª»® ¬¸» º±´´±©·²¹ º»¿¬«®»æ

Í©¿´» ±® »®±·±²¿´ º»¿¬«®» ø»ò¹òô ¹«´´·»ô ³¿´´ ©¿¸» ½¸¿®¿½¬»®·¦»¼ ¾§ ´±© ª±´«³»ô

·²º®»¯«»²¬ô ±® ¸±®¬ ¼«®¿¬·±² º´±©÷

Ü·¬½¸» ø·²½´«¼·²¹ ®±¿¼·¼» ¼·¬½¸»÷ »¨½¿ª¿¬»¼ ©¸±´´§ ·² ¿²¼ ¼®¿·²·²¹ ±²´§ «°´¿²¼ ¿²¼

¬¸¿¬ ¼± ²±¬ ½¿®®§ ¿ ®»´¿¬·ª»´§ °»®³¿²»²¬ º´±© ±º ©¿¬»®

ß ©»¬´¿²¼ ¼»´·²»¿¬·±² ±º °±¬»²¬·¿´´§ ¶«®·¼·½¬·±²¿´ º»¿¬«®» ©¿ ½±²¼«½¬»¼ ·² ¬¸» ¬«¼§ ¿®»¿ ·²

¿½½±®¼¿²½» ©·¬¸ ¬¸» °®±½»¼«®» ±º ¬¸» Corps of Engineers Wetlands Delineation Manual

øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ô Ü»°¿®¬³»²¬ ±º ¬¸» ß®³§ øÜÑß÷ Clarification and

Interpretation of the 1987 USACE Wetland Delineation Manual øÜÑß ïççî÷ô ¿²¼ ¬¸»

Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid
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West Region øËÍßÝÛ îððêå ß®·¼ É»¬ Î»¹·±² Í«°°´»³»²¬÷ò ×² ¿¼¼·¬·±²ô ¬¸» Ë²·¬»¼ Í¬¿¬»

Ù»±´±¹·½ Í±½·»¬§ øËÍÙÍ÷ Ê¿´ Ê»®¼»ô Ýß øïççë÷ ¿²¼ Ò»©¸¿´´ô Ýß øïççë÷ éòë ³·²«¬»

¬±°±¹®¿°¸·½¿´ ¯«¿¼®¿²¹´» ³¿°ô Í±·´ Í«®ª»§ Ù»±¹®¿°¸·½ Ü¿¬¿¾¿» º±® ¬¸» Í¿² Ú®¿²½· ß®»¿ô

Ýß øÒÎÝÍ îððé÷ô ¿²¼ ¿ ¸·¹¸ ¯«¿´·¬§ ¿»®·¿´ °¸±¬±¹®¿°¸ ±º ¬¸» ÎÓÜÐ °®±¶»½¬ ·¬» ¿²¼ ¬¸»

«®®±«²¼·²¹ ¿®»¿ øÐ±³¿ îððí÷ ©»®» «¬·´·¦»¼ ·² ¬¸» ¼»´·²»¿¬·±²ò Ú·»´¼ «®ª»§ ©»®»

½±²¼«½¬»¼ ¾§ ËÎÍ ¬¿ºº ±² Í»°¬»³¾»® îëô îêô ¿²¼ îè ¿²¼ ·²½´«¼»¼ »²·±® ¾·±´±¹·¬ Ö±¸²

Ü¿ª· ×Êô Ö±¸¿²²¿ Õ·²»®ô ¿²¼ Û®·µ Ô¿®»² ¿²¼ ¬¿ºº ¾·±´±¹·¬ Ö«´·» Ô±ª»ô Ô¿«®¿ Î·¦¦±ô ¿²¼

É¿§²» Ê±¹´»®ò ß ¼»½®·¾»¼ ¿¾±ª» ¬¸» ¬«¼§ ¿®»¿ ·²½´«¼»¼ º±«® ¼·½®»¬» ´±½¿¬·±²ô »¿½¸ ±º

©¸·½¸ ½±²¬¿·²»¼ ¬¸» ¼·¬«®¾¿²½» º±±¬°®·²¬ º±® ¿ °®±°±»¼ °®±¶»½¬ º¿½·´·¬§ ø¾®·¼¹» ±® ¾¿²µ

¬¿¾·´·¦¿¬·±²÷ ¿²¼ ¿ ïððóº±±¬ ¾«ºº»®ò

Ì¸» ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ ©¿ ½±³°´·½¿¬»¼ ¾»½¿«» ¬¸» ³¿¶±®·¬§ ±º

¬¸» ¬«¼§ ´±½¿¬·±² ©»®» ´±½¿¬»¼ ©·¬¸·² ¬¸» ¿½¬·ª» ¿²¼ñ±® ¸·¬±®·½ º´±±¼°´¿·² ±º ¬¸» Í¿²¬¿

Ý´¿®¿ Î·ª»®ò Í¿²¼§ ±·´ ¿²¼ ½«®®»²¬ ¿¹®·½«´¬«®¿´ «» ©·¬¸·² ¬¸» º´±±¼°´¿·² ¿¼¼»¼ ¬± ¬¸»

½±³°´»¨·¬§ò Ì± ¿¼¼®» ¬¸» ½¸¿´´»²¹» °®»»²¬»¼ ¾§ ¿²¼§ ±·´ô ¬¸» ©»¬´¿²¼ ¼»´·²»¿¬·±²

·²½´«¼»¼ ¿² »ª¿´«¿¬·±² ±º �°®±¾´»³ ¿®»¿� ©¸»®» ¿°°®±°®·¿¬»ò ß®»¿ ½±²¬¿·²·²¹ ¸·¹¸ 

½±²½»²¬®¿¬·±² ±º ¿²¼§ ±·´ ©»®» ¿²¿´§¦»¼ ½±²»®ª¿¬·ª»´§ º±® »ª·¼»²½» ±º ¸§¼®·½ ½±²¼·¬·±²

¿ °»½·º·»¼ ·² ¬¸» ß®·¼ É»¬ Î»¹·±² Ó¿²«¿´ò ß¹®·½«´¬«®¿´ ±°»®¿¬·±² ¸¿ª» ¹®»¿¬´§ ½¸¿²¹»¼

¬¸» ª»¹»¬¿¬·±²ô ±·´ô ¿²¼ ¸§¼®±´±¹§ ©·¬¸·² ¬¸» ÎÓÜÐ ·¬»ò ×² ³¿²§ ¿®»¿ô ¿¹®·½«´¬«®¿´ º·»´¼

¿®» ´±½¿¬»¼ ©·¬¸·² ¬¸» ¸·¬±®·½ ®·ª»® º´±±¼°´¿·² ¿²¼ ±º¬»² °¸§·½¿´´§ ·±´¿¬» ±²ó·¬»

¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² º®±³ ¬¸» ®·ª»®� °±¬»²¬·¿´ ¸§¼®±´±¹·½ ·²º´«»²½»ò ß´¬¸±«¹¸ ®±©ó½®±° 

¿¹®·½«´¬«®¿´ º·»´¼ ©·¬¸·² ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® º´±±¼°´¿·² ¸¿ª» ¿ºº»½¬»¼ ¬¸» »¨¬»²¬ ¬± ©¸·½¸

º´±±¼ º´±© ½¿² ¿½½» º´±±¼°´¿·² ¿®»¿ ¾»§±²¼ ¬¸» ¿½¬·ª» ½¸¿²²»´ô ¬¸» ÎÓÜÐ ·¬» ¸¿ ¾»»²

¿² ¿¹®·½«´¬«®¿´ ±°»®¿¬·±² º±® ³¿²§ ¼»½¿¼»ô ¿²¼ ¬¸» »¨·¬·²¹ ½±²¼·¬·±² ®»°®»»²¬ �²±®³¿´

½·®½«³¬¿²½»� ±² ¬¸» ·¬»ò  

Ü¿¬¿ ½±´´»½¬»¼ ¼«®·²¹ ¬¸» ¿»³»²¬ ±º ©»¬´¿²¼ ©»®» ®»½±®¼»¼ ±² É»¬´¿²¼ Ü»¬»®³·²¿¬·±²

Ü¿¬¿ Ú±®³ � ß®·¼ É»¬ Î»¹·±² Í«°°´»³»²¬ øÝ±®° îððê÷ò Í¿³°´» °±·²¬ ´±½¿¬·±² ©»®» 

»´»½¬»¼ º±® ¾±¬¸ °±¬»²¬·¿´ ©»¬´¿²¼ ¿²¼ «°´¿²¼ ¿®»¿ ¬± ¼»¬»®³·²» ¬¸» ©»¬´¿²¼ñ«°´¿²¼

¾±«²¼¿®§ ¿²¼ ½¸¿®¿½¬»®·¦» ¬¸» ª»¹»¬¿¬·±²ô ±·´ô ¿²¼ ¸§¼®±´±¹§ ±º ¬¸» ¿®»¿ò Í±·´ °·¬ ©»®»

»¨½¿ª¿¬»¼ ·² ¿®»¿ «°°±®¬·²¹ ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¬± ¼»¬»®³·²» ¬¸» »¨¬»²¬ ±º ¿¬«®¿¬·±²

¿²¼ ¬± »¨¿³·²» ¬¸» ±·´ º±® °±·¬·ª» ·²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ò Í±·´

°·¬ ©»®» ¿´± »¨½¿ª¿¬»¼ ·² «°´¿²¼ ¿®»¿ ¿¼¶¿½»²¬ ¬± ©»¬´¿²¼ ¬± ¿·¼ ·² ¼»´·²»¿¬·²¹ ¬¸» »¨¬»²¬

±º ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ò ß¬ »¿½¸ ¿³°´» °±·²¬ô °´¿²¬ °»½·» ½±³°±·¬·±² ¿²¼ ·²¼·½¿¬±® ±º

¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ ©»®» ®»½±®¼»¼ò Ü¿¬¿ º±®³ ½±³°´»¬»¼ º±® ©»¬´¿²¼ ¿²¿´§·

¿®» ·²½´«¼»¼ ·² ß°°»²¼·¨ ßò

Ì¸·®¬§ó·¨ ¿³°´·²¹ °±·²¬ ©»®» ¿²¿´§¦»¼ ¬± ¼»¬»®³·²» ¾±«²¼¿®§ ¾»¬©»»² ©»¬´¿²¼ ¿²¼

«°´¿²¼ °±®¬·±² ±º ¬¸» º±«® ¬«¼§ ´±½¿¬·±²ò Í¿³°´» °±·²¬ ÐÝóï ¬¸®±«¹¸ ÐÝóîð øîð ¿³°´»

°±·²¬÷ ½¸¿®¿½¬»®·¦» ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§ ´±½¿¬·±²å ÞÍóï ø±²»

¿³°´» °±·²¬÷ ½¸¿®¿½¬»®·¦» ¬¸» Ñ²·±² Ú·»´¼ ¾¿²µ ¬¿¾·´·¦¿¬·±² ¬«¼§ ´±½¿¬·±²å ÔÝóï ¬¸®±«¹¸

ÔÝóè ø»·¹¸¬ ¿³°´» °±·²¬÷ ½¸¿®¿½¬»®·¦» ¬¸» Ô±²¹ Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§
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´±½¿¬·±²å ¿²¼ô ÝÝóï ¬¸®±«¹¸ ÝÝóé ø»ª»² ¿³°´» °±·²¬÷ ½¸¿®¿½¬»®·¦» ¬¸» ¬«¼§ ´±½¿¬·±² ¿¬ ¬¸»

±«¬¸»®² ¿¾«¬³»²¬ ±º ¬¸» Ý±³³»®½» Ý»²¬»® Ü®·ª» ¾®·¼¹»ò Ì± ¬¸» ³¿¨·³«³ »¨¬»²¬ °±·¾´»ô

°¿·®»¼ «°´¿²¼ ¿²¼ ©»¬´¿²¼ ¿³°´» °±·²¬ ©»®» ¬¿µ»²ò Í¿³°´» °±·²¬ ´±½¿¬·±² ©»®» ½¿°¬«®»¼

·² ¬¸» º·»´¼ «·²¹ ¿ Ì®·³¾´» Ù»±Û¨°´±®»® Í»®·» îððí ÙÐÍ «²·¬ ½¿°¿¾´» ±º «¾ó³»¬»®

¿½½«®¿½§ ¿²¼ ©»®» °´±¬¬»¼ ±² ¿»®·¿´ °¸±¬±¹®¿°¸ ±ª»®´¿·¼ ©·¬¸ ¬¸» ¿°°®±¨·³¿¬» ¾®·¼¹» ¿²¼

¾¿²µ ¬¿¾·´·¦¿¬·±² º±±¬°®·²¬ ¿²¼ ¬«¼§ ´±½¿¬·±² ¾±«²¼¿®·»ò ß ¿³°´» °±·²¬ ©¿ ½±²·¼»®»¼ ¬±

¾» ©·¬¸·² ¿ ©»¬´¿²¼ ø¿² �·²� °±·²¬÷ ·º ¬¸» ¿®»¿ ³»¬ ¿´´ ¬¸®»» ©»¬´¿²¼ °¿®¿³»¬»®æ ¼±³·²¿²½» 

¾§ ©»¬´¿²¼ °´¿²¬ °»½·»å °±·¬·ª» ©»¬´¿²¼ ¸§¼®±´±¹§ ·²¼·½¿¬±®å ¿²¼ ¸§¼®·½ ±·´ ½±²¼·¬·±²ò

×º ±²» ±® ³±®» ±º ¬¸»» °¿®¿³»¬»® ©¿ ²±¬ ³»¬ô ¬¸» °±·²¬ ©¿ ½±²·¼»®»¼ ²±¬ ¬± ¾» ©·¬¸·² ¿

©»¬´¿²¼ ø¿² �±«¬� °±·²¬÷ ¿²¼ ¿ ´·²» ©¿ ¼®¿©² ¾»¬©»»² ¬¸» ¬©± ¿³°´» °±·²¬ ±² ¬¸» ·¬» 

°»½·º·½ ¿»®·¿´ °¸±¬±¹®¿°¸ò

2.2 METHODS

2.2.1 Vegetation

Ð®·±® ¬± º·»´¼ ·²ª»¬·¹¿¬·±²ô ËÎÍ ¬¿ºº ±¾¬¿·²»¼ ¿ ª»¹»¬¿¬·±² ³¿° ±º ¬¸» »²¬·®» ÎÓÜÐ °®±¶»½¬

¿®»¿ ·² Ù×Í º±®³¿¬ °®»°¿®»¼ º±® Ò»©¸¿´´ Ô¿²¼ ¾§ Ü«¼»µ ¿²¼ ß±½·¿¬» øîððê÷ò Ì¸»

½´¿·º·½¿¬·±² §¬»³ «»¼ º±® ¬¸» ª»¹»¬¿¬·±² ³¿° · ¿ ½±³¾·²¿¬·±² ±º ¬¸» »¬¿¾´·¸»¼ Ø±´´¿²¼

øïçèê÷ ¿²¼ Í¿©§»® ¿²¼ Õ»»´»®óÉ±´º øïççë÷ ½´¿·º·½¿¬·±² §¬»³ò Ì¸· ³¿° ©¿ «»¼ ·²

½±²¶«²½¬·±² ©·¬¸ ¸·¹¸ó®»±´«¬·±² ¿»®·¿´ °¸±¬± ±º ¬¸» ·¬» ¬± °®»¼·½¬ ¿®»¿ ´·µ»´§ ¬± ½±²¬¿·²

©»¬´¿²¼ô ¿²¼ ¬± »²«®» ¬¸¿¬ ¿®»¿ ½±²¬¿·²·²¹ ®·°¿®·¿² ª»¹»¬¿¬·±² ½±³³«²·¬·» ©»®»

¬¸±®±«¹¸´§ ¿³°´»¼ ¼«®·²¹ º·»´¼ ·²ª»¬·¹¿¬·±²ò ß¬ »¿½¸ ¿³°´·²¹ °±·²¬ô ¬¸» ¼±³·²¿²¬ °´¿²¬

°»½·» ©·¬¸·² »¿½¸ ¬®¿¬«³ ø¬®»»ô ¸®«¾ô ¸»®¾ô ©±±¼§ ª·²»÷ ©»®» ¼»¬»®³·²»¼ «·²¹ ¬¸» ëðñîð

®«´» ¿²¼ ©»®» ·¼»²¬·º·»¼ ¬± ¬¸» °»½·» ´»ª»´ò Ì¸» ©»¬´¿²¼ ¬¿¬« ±º ¼±³·²¿²¬ °´¿²¬ °»½·»

°®»»²¬ ¿¬ »¿½¸ ¿³°´·²¹ °±·²¬ ©¿ ¼»¬»®³·²»¼ «·²¹ ¬¸» National List of Species That Occur

in Wetlands: California (Region 0) øÎ»»¼ ïçèè÷ò ß ¼»º·²»¼ ·² Í»½¬·±² îæ Î»¹«´¿¬±®§ Í»¬¬·²¹ô

¬¸· ´·¬ ¿·¹² »¿½¸ °´¿²¬ °»½·» ¿² ·²¼·½¿¬±® ¬¿¬« ±º ÑÞÔô ÚßÝÉô ÚßÝô ÚßÝËô ±® ËÐÔò

É¸»² ³±®» ¬¸¿² ëð °»®½»²¬ ±º ¬¸» ¼±³·²¿²¬ °´¿²¬ ½±²·¬»¼ ±º °»½·» ®¿¬»¼ ÑÞÔô ÚßÝÉô

±® ÚßÝ ø»¨½´«¼·²¹ ÚßÝó÷ô ¬¸» ª»¹»¬¿¬·±² ¿¬ ¬¸» ¿³°´·²¹ ´±½¿¬·±² ©¿ ½´¿·º·»¼ ¿

�¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²� ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´ ¿²¼ ß®·¼ É»¬ 

Î»¹·±²¿´ Í«°°´»³»²¬ò

2.2.2 Soils

ß¬ »¿½¸ ¿³°´» °±·²¬ô ¿ ¼»´·²»¿¬·±² ¸±ª»´ ©¿ «»¼ ¬± ¼·¹ ¿ °·¬ ¿¬ ´»¿¬ ïî ·²½¸» ·² ¼»°¬¸ô

¿²¼ ¿² ·²¬¿½¬ ±·´ ¿³°´» ¿´´±©·²¹ ·²°»½¬·±² ±º ¬¸» ±·´ °®±º·´» ©¿ »¨¬®¿½¬»¼ ©¸»®» °±·¾´»ò

Ì¸» ½¸¿®¿½¬»®·¬·½ ±º ±²ó·¬» ±·´ ©»®» ½±³°¿®»¼ ¬± ¬¸» ´·¬»®¿¬«®» ®»«´¬ ±¾¬¿·²»¼ º®±³ ¬¸»

NRCS Soil Survey Geographic Database, San Francis Area, CA øÒÎÝÍ îððé÷ º±® ¬¸» ¬«¼§

¿®»¿ò Ì¸» ±·´ °®±º·´» ©»®» »¨¿³·²»¼ º±® ·²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ¬± ¼»¬»®³·²» ·º ¬¸»

±²ó·¬» ±·´ ©»®» ½±²·¬»²¬ ©·¬¸ ¬¸» ËÍÜß ±·´ ³¿° ±º ¬¸» ¿®»¿ò Í±·´ ½¸¿®¿½¬»®·¬·½

¿»»¼ ©»®» ±·´ ½±´±®ô ¬»¨¬«®»ô ¿²¼ ¬¸» °®»»²½» ±º ³±¬¬´»ô ±®¹¿²·½ ³¿¬¬»®ô ¿²¼ ±¬¸»®
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·²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿ ´·¬»¼ ±² ¬¸» Ý±®°� É»¬´¿²¼ Ü»¬»®³·²¿¬·±² Ü¿¬¿ Ú±®³ º±® ¬¸» 

ß®·¼ É»¬ ®»¹·±²ò ß Ó«²»´´r Í±·´ Ý±´±® Ý¸¿®¬ øÓ«²»´´ Ý±´±® îððð÷ ©¿ «»¼ ·² ¬¸» º·»´¼

¬± ·¼»²¬·º§ ¬¸» ½±´±® ±º ±·´ ¿²¼ ¬± ¿·¬ ·² ±·´ ¬§°» ª»®·º·½¿¬·±² ¿²¼ ¬¸» ½±´±® ±º ³±¬¬´»ô

©¸»®» °®»»²¬ò

2.2.3 Hydrology

Û¿½¸ ¿³°´» °±·²¬ ©¿ »¨¿³·²»¼ º±® °±·¬·ª» º·»´¼ ·²¼·½¿¬±® ±º ©»¬´¿²¼ ¸§¼®±´±¹§ò Ì¸» ±·´

°·¬ ©¿ »¨¿³·²»¼ º±® ¬¿²¼·²¹ ©¿¬»® ±® ¿¬«®¿¬·±²ô ¿²¼ ¬¸» «®®±«²¼·²¹ ¿®»¿ ©¿ ·²ª»¬·¹¿¬»¼

º±® ¸§¼®±´±¹·½ ·²¼·½¿¬±® ¿ °»½·º·»¼ ±² ¬¸» É»¬´¿²¼ Ü»´·²»¿¬·±² Ü¿¬¿ Ú±®³ô ·²½´«¼·²¹

©¿¬»® ³¿®µô »¼·³»²¬ ¼»°±·¬ô ¼®·º¬ ´·²»ô ¿²¼ ±¬¸»® °®·³¿®§ ¿²¼ »½±²¼¿®§ ·²¼·½¿¬±® ±º

©»¬´¿²¼ ¸§¼®±´±¹§ò

2.2.4 Classification of Wetlands

ßº¬»® Ý±®°ó¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©»®» ¼»´·²»¿¬»¼ ·² ¬¸» º·»´¼ô ËÎÍ ¬¿ºº ½´¿·º·»¼ ¬¸»

¼»´·²»¿¬»¼ ¿®»¿ ·²¬± ©»¬´¿²¼ ½´¿» «·²¹ Classification of Wetlands and Deepwater

Habitats of the United States øÝ±©¿®¼·² et al. ïçéç÷ò Ì¸· ½´¿·º·½¿¬·±² §¬»³ô «»¼ ¾§ ¬¸»

ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í»®ª·½» øËÍÚÉÍ÷ô ½´¿·º·» ©»¬´¿²¼ï ·²¬± §¬»³ ¿²¼ «¾§¬»³

¾¿»¼ ±² ¬¸» ¬§°» ±º ¿¯«¿¬·½ º»¿¬«®» ©·¬¸ ©¸·½¸ ¬¸» ©»¬´¿²¼ · ¿±½·¿¬»¼ ø¬¸» º·ª» §¬»³

¿®» ³¿®·²»ô »¬«¿®·²»ô ´¿½«¬®·²»ô ®·ª»®·²»ô ¿²¼ °¿´«¬®·²»÷ ¿²¼ ¬¸»² º«®¬¸»® ¿·¹² ½´¿»

«¾½´¿»ô ¿²¼ ¼±³·²¿²½» ¬§°» ¬± ©»¬´¿²¼ ©·¬¸·² »¿½¸ §¬»³ ¿²¼ «¾§¬»³ò ß ¬¸» ¬«¼§

¿®»¿ ¼±» ²±¬ ·²½´«¼» ¿²§ ³¿®·²»ô »¬«¿®·²»ô ±® ´¿½«¬®·²» ø´¿µ»÷ »²ª·®±²³»²¬ô Ý±®°s

¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ±²ó·¬» ¿®» ´·³·¬»¼ ¬± ¬¸» ®·ª»®·²» ¿²¼ °¿´«¬®·²» øª»¹»¬¿¬»¼ º®·²¹»÷

§¬»³ò Ì¸» °¿´«¬®·²» §¬»³ ·²½´«¼» ©»¬´¿²¼ ¬¸¿¬ ¿®» ¼±³·²¿¬»¼ ¾§ ¬®»»ô ¸®«¾ô ±®

°»®·¬»²¬ »³»®¹»²¬ ª»¹»¬¿¬·±²ô ¿²¼ ·²½´«¼» ½´¿» «½¸ ¿ ¿¯«¿¬·½ ¾»¼ô ½®«¾ó¸®«¾ ©»¬´¿²¼

¿²¼ º±®»¬»¼ ©»¬´¿²¼ò Þ»½¿«» ¬¸» ½´¿·º·½¿¬·±² §¬»³ · ±°»²ó»²¼»¼ ¾»§±²¼ ¬¸» ½´¿ ´»ª»´ô

·¬»ó°»½·º·½ «¾½´¿» ©»®» ¼»º·²»¼ ¾¿»¼ ±² ª»¹»¬¿¬·±² ½±³³«²·¬·» °®»»²¬ ©·¬¸·² ¬¸»

¬«¼§ ¿®»¿ò É»¬´¿²¼ ¼»´·²»¿¬»¼ ©»®» ½´¿·º·»¼ ·²¬± ¬©± ½´¿» ¿²¼ ¬¸®»» «¾½´¿»ô ©¸·½¸

¿®» ¼»½®·¾»¼ ¾»´±©ò

Class: Scrub-shrub Wetlandò Í½®«¾ó¸®«¾ É»¬´¿²¼ ·²½´«¼» ¿®»¿ ¼±³·²¿¬»¼ ¾§ ©±±¼§

ª»¹»¬¿¬·±² ´» ¬¸¿² ê ³»¬»® øîð º»»¬÷ ¬¿´´ô ·²½´«¼·²¹ ¾±¬¸ ¸®«¾ ¿²¼ §±«²¹ ¬®»»ò Ü±³·²¿²¬

°»½·» ·²½´«¼» ¬®«» ¸®«¾ô §±«²¹ ¬®»»ô ¿²¼ ¬®»» ±® ¸®«¾ ¬¸¿¬ ¿®» ³¿´´ ±® ¬«²¬»¼ ¾»½¿«»

±º »²ª·®±²³»²¬¿´ ½±²¼·¬·±²ò Í½®«¾ó¸®«¾ É»¬´¿²¼ ³¿§ ®»°®»»²¬ ¿ «½½»·±²¿´ ¬¿¹»

´»¿¼·²¹ ¬± ¬¸» Ú±®»¬»¼ É»¬´¿²¼ ½´¿ô ±® ¬¸»§ ³¿§ ¾» ®»´¿¬·ª»´§ ¬¿¾´» ½±³³«²·¬·»ò Í½®«¾ó

Í½®«¾ É»¬´¿²¼ ¿®» ±²» ±º ¬¸» ³±¬ ©·¼»°®»¿¼ ½´¿» ·² ¬¸» Ë²·¬»¼ Í¬¿¬» øÝ±©¿®¼·² et al.

ïçéç÷ò

ï ×¬ ¸±«´¼ ¾» ²±¬»¼ ¬¸¿¬ô ¾»½¿«» ¬¸» ËÍÚÉÍ «» ¿ ¼·ºº»®»²¬ ¼»º·²·¬·±² ±º ©»¬´¿²¼ ¬¸¿² ¼±» ¬¸» Ý±®°ô ²±¬

¿´´ ©»¬´¿²¼ ½´¿·º·»¼ ¾§ ¬¸» Ý±©¿®¼·² et al. ³»¬¸±¼ ³»»¬ ¬¸» ¬¸®»»ó°¿®¿³»¬»® ®»¹«´¿¬±®§ ¼»º·²·¬·±² ±º

©»¬´¿²¼ °®±³«´¹¿¬»¼ ¾§ ¬¸» Ý±®° ¿²¼ «»¼ ¾§ ËÎÍ ·² ¬¸· ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ò
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Subclass: Riparian Scrub. É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ²¿®®±©ó´»¿ª»¼ ¼»½·¼«±« ½®«¾ó¸®«¾

©»¬´¿²¼ °´¿²¬ ½±³³«²·¬·» ¼±³·²¿¬»¼ ¾§ ³«´» º¿¬ øBaccharis salicifolia÷ô ²¿®®±©´»¿º ©·´´±©

øSalix exigua÷ô ®»¼ ©·´´±© øSalix laevigata÷ô ¿®®±§± ©·´´±© øSalix lasiolepis÷ô ¬¿³¿®·µ

øTamarix °°ò÷ô ¹·¿²¬ ®»»¼ øArundo donax÷ô ©¸·¬» ©»»¬½´±ª»® øMelilotus alba÷ô Ú®»³±²¬

½±¬¬±²©±±¼ øPopulus fremontii÷ô ¿´¬ ¹®¿ øDistichlis spicata÷ô ¿²¼ ½¿¬¬¿·´ øTypha °°ò÷ ©»®»

½´¿·º·»¼ ¿ Î·°¿®·¿² Í½®«¾ É»¬´¿²¼ò ß´¬¸±«¹¸ ¬¸» ³¿¶±®·¬§ ±º ¬¸»» °»½·» ¿®» ²¿¬·ª» ¬± ¬¸»

¿®»¿ô ©¸·¬» ©»»¬ ½´±ª»®ô ¹·¿²¬ ®»»¼ô ¿²¼ ¬¿³¿®·µ ¿®» ²±²ó²¿¬·ª»ò Ù·¿²¬ ®»»¼ ¿²¼ ¬¿³¿®·µ ¿®»

¿´± ½±²·¼»®»¼ ¬± ¾» ·²ª¿·ª» °»½·» ¾§ ¬¸» Ý¿´·º±®²·¿ ×²ª¿·ª» Ð´¿²¬ Ý±«²½·´ øÝ¿´ó×ÐÝ

îððé÷ò Ì¸» ®·°¿®·¿² ½®«¾ ½¿²±°§ ©·¬¸·² ¬¸· ½±³³«²·¬§ ©¿ °¿®¬·¿´´§ ±°»² ¿²¼ ¼±³·²¿¬»¼

¾§ ¸®«¾ ¿²¼ ¬®»» ¿°´·²¹ ©·¬¸ ¿² ¸»®¾¿½»±« «²¼»®¬±®§ò

Subclass: Ruderal. Î«¼»®¿´ ª»¹»¬¿¬·±² ¹»²»®¿´´§ ±½½«® ·² ¿®»¿ ±º °¿¬ ±® ½¸®±²·½

¼·¬«®¾¿²½»ô ¿²¼ · ½¸¿®¿½¬»®·¦»¼ ¾§ ¬¸» °®»»²½» ±º °»½·» ¿¼¿°¬»¼ ¬± «½¸ ½±²¼·¬·±²ò Ó¿²§

±º ¬¸» °´¿²¬ °»½·» ±½½«®®·²¹ ·² ®«¼»®¿´ ½±³³«²·¬·» ¿®» ²±²ó²¿¬·ª»ô ¿²¼ ¬¸» ¸¿¾·¬¿¬ ¯«¿´·¬§

¿±½·¿¬»¼ ©·¬¸ ¬¸· ª»¹»¬¿¬·±² ¬§°» · ¹»²»®¿´´§ ´±©ò ß´¬¸±«¹¸ ³±¬ ®«¼»®¿´ °´¿²¬

½±³³«²·¬·» ±½½«® ·² «°´¿²¼ ¿®»¿ô °±®¬·±² ±º ¬¸» ¬«¼§ ¿®»¿ ½±²¬¿·² ®«¼»®¿´ ª»¹»¬¿¬·±²

¼±³·²¿¬»¼ ¾§ ¸§¼®±°¸§¬·½ °»½·»ò Ì¸» ¼±³·²¿²¬ ª»¹»¬¿¬·±² ·²½´«¼»¼ ³«´» º¿¬ ¿²¼ Þ»®³«¼¿

¹®¿ øCynodon dactylon÷ò Þ»®³«¼¿ ¹®¿ · ¿² ·²ª¿·ª» °»½·» øÝ¿´ó×ÐÝ îððé÷ò Ó¿²§ ±¬¸»®

²±²ó²¿¬·ª» ¹®¿» ©»®» °®»»²¬ô ¾«¬ ·² ³·²±® ¿³±«²¬ò Ì¸· ª»¹»¬¿¬·±² ³¿§ ±½½«® ©¸»²

½±²¬·¹«±« ¿®»¿ ±º ®·°¿®·¿² ª»¹»¬¿¬·±² ¿®» ¼·®«°¬»¼ ¿²¼ º®¿¹³»²¬»¼ ¾§ ¸«³¿² ¿´¬»®¿¬·±²ô

º¿½·´·¬¿¬·²¹ ·²ª¿·±² ¾§ ²±²ó²¿¬·ª» °´¿²¬ò

Class: Forested Wetland. Ì¸» ½´¿ Ú±®»¬»¼ É»¬´¿²¼ · ½¸¿®¿½¬»®·¦»¼ ¾§ ©±±¼§ ª»¹»¬¿¬·±²

¬¸¿¬ · ·¨ ³»¬»® ¬¿´´ ±® ¬¿´´»®ò Ú±®»¬»¼ É»¬´¿²¼ ¿®» ³±¬ ½±³³±² ·² ¬¸» »¿¬»®² Ë²·¬»¼

Í¬¿¬» ¿²¼ ·² ¬¸±» »½¬·±² ±º ¬¸» É»¬ ©¸»®» ³±·¬«®» · ®»´¿¬·ª»´§ ¿¾«²¼¿²¬ô °¿®¬·½«´¿®´§

¿´±²¹ ®·ª»® ¿²¼ ·² ¬¸» ³±«²¬¿·²ò Ú±®»¬»¼ É»¬´¿²¼ ±½½«® ±²´§ ·² ¬¸» °¿´«¬®·²» ¿²¼

»¬«¿®·²» §¬»³ ¿²¼ ²±®³¿´´§ °±» ¿² ±ª»®¬±®§ ±º ¬®»»ô ¿² «²¼»®¬±®§ ±º §±«²¹ ¬®»» ±®

¸®«¾ô ¿²¼ ¿ ¸»®¾¿½»±« ´¿§»® øÝ±©¿®¼·² et alò ïçéç÷ò

Subclass: Riparian Forest. Ì¸· «¾½´¿ ·²½´«¼» ¾®±¿¼ó´»¿ª»¼ ¼»½·¼«±« ®·°¿®·¿² º±®»¬

ª»¹»¬¿¬·±²ô «½¸ ¿ ¬¸¿¬ ±¾»®ª»¼ ±² ¾¿²µ ¿´±²¹ ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ò

Ì¸» ¼±³·²¿²¬ ¸§¼®±°¸§¬·½ °»½·» ©·¬¸·² ¬¸· ©»¬´¿²¼ «¾½´¿ ±²ó·¬» ·²½´«¼»¼ Ú®»³±²¬

½±¬¬±²©±±¼ô ³«´» º¿¬ô ¿²¼ ¿² «²·¼»²¬·º·»¼ ¹®¿ò Ì¸» ®·°¿®·¿² º±®»¬ ª»¹»¬¿¬·±² ½±²¬¿·²»¼ ¿

½´±»¼ ½¿²±°§ ¬¸¿¬ ©¿ ¼±³·²¿¬»¼ ¾§ ³¿¬«®» ¬®»» ¿²¼ ¿ ¬¸·½µ ¹®±«²¼ ½±ª»® ½±²·¬·²¹

³±¬´§ ±º ´»¿º ´·¬¬»® ¿²¼ ©±±¼§ ¼»¾®·ò Í°±®¿¼·½ ³«´»º¿¬ ¿²¼ Ý¿´·º±®²·¿ ®±» øRosa

californica÷ ¸®«¾ ¿²¼ ¹®¿» ©»®» ¿´± °®»»²¬ ·² ¬¸» ±°»² ¿®»¿ ¬¸¿¬ ®»½»·ª»¼ «ºº·½·»²¬

«²´·¹¸¬ò

S:\03 PROJ\Newhall Ranch Draft EIS\10_2007 Wetland Delineation\Final\Newhall Composite Wet Del Report - Final 4-2-09.doc îóïí



COMPOSITE WETLAND DELINEATION
NEWHALL RANCH RESOURCE MANAGEMENT

2.3 WETLAND DELINEATION RESULTS

ß ¬±¬¿´ ±º çòðê ¿½®» ±º Ý±®° ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©»®» ¼»´·²»¿¬»¼ ·² ¬¸» º±«® ¼·½®»¬»

¬«¼§ ´±½¿¬·±² ¬¸¿¬ ½±³°®·» ¬¸» Ð¿®¬ Ñ²» ¬«¼§ ¿®»¿ò Ì¿¾´» ï °®±ª·¼» ¿ «³³¿®§ ±º

©»¬´¿²¼ ±¾»®ª»¼ ©·¬¸·² »¿½¸ ¬«¼§ ´±½¿¬·±² ¾§ ©»¬´¿²¼ «¾½´¿ò

TABLE 1

SUMMARY OF JURISDICTIONAL WETLANDS ACREAGE

PER STUDY LOCATION AND VEGETATION TYPE

ËÍßÝÛ Ö«®·¼·½¬·±²¿´ É»¬´¿²¼ ¾§ Ê»¹»¬¿¬·±² Ì§°»

Í¬«¼§ ß®»¿

Î·°¿®·¿²

Í½®«¾

Î·°¿®·¿²

Ú±®»¬ Î«¼»®¿´ Ì±¬¿´

Potrero Canyon Road Bridge Alignment 3.82 acres 0.56 acre 0.51 acre 4.89 acres
Onion Field Bank Stabilization -- -- -- 0.00 acre
Long Canyon Road Bridge Alignment 1.33 acres -- -- 1.33 acres
Southern Abutment of Commerce Center Bridge 2.84 acres -- -- 2.84 acres
Ì±¬¿´ É»¬´¿²¼ ß½®» çòðê ¿½®»

ß² ±ª»®ª·»© ±º ½±²¼·¬·±² ®»´¿¬»¼ ¬± ¸§¼®±´±¹§ô ª»¹»¬¿¬·±²ô ¿²¼ ±·´ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ ·

°®»»²¬»¼ ¾»´±©ô º±´´±©»¼ ¾§ ¿ ¼»¬»®³·²¿¬·±² ±º ¬¸» »¨¬»²¬ ±º ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ¿¬ »¿½¸

¬«¼§ ´±½¿¬·±²ò Ì¸» ¬«¼§ ¿®»¿ ±ª»®ª·»© · ¾¿»¼ ±² ¿ ½±³¾·²¿¬·±² ±º ´·¬»®¿¬«®» ®»ª·»© ¿²¼

º·»´¼ ª»®·º·½¿¬·±² ±º ª»¹»¬¿¬·±²ô ±·´ô ¿²¼ ¸§¼®±´±¹§ ¬¸¿¬ ±½½«® ©·¬¸·² ¬¸» ¾±«²¼¿®·» ±º ¬¸»

¬«¼§ ¿®»¿ò Ì¸» ¼»¬»®³·²¿¬·±² ±º ©»¬´¿²¼ °®±ª·¼» ¿² ¿»³»²¬ ¿²¼ ®»¿±²·²¹ º±® ¬¸»

¼»´·²»¿¬·±² ±º ¶«®·¼·½¬·±²¿´ ¿®»¿ò Ì¸» ¼»¬»®³·²¿¬·±² · º«®¬¸»® «°°±®¬»¼ ¾§ ª»¹»¬¿¬·±²ô

±·´ô ¿²¼ ©»¬´¿²¼ ¼»´·²»¿¬·±² ³¿°ò

2.3.1 Study Area Overview: Vegetation

Ì¸» ª»¹»¬¿¬·±² ³¿° ±º ¬¸» ÎÓÜÐ ·¬» øÜ«¼»µ îððê÷ ¸±© »·¹¸¬ ª»¹»¬¿¬·±²ñ´¿²¼ ½±ª»®

±½½«®®·²¹ ©·¬¸·² ¬¸» º±«® ´±½¿¬·±² ¬¸¿¬ ½±³°®·» ¬¸» ¬«¼§ ¿®»¿ô ·²½´«¼·²¹ ¿®®±© ©»»¼ ½®«¾ô

³«´»º¿¬ ½®«¾ô ½±¬¬±²©±±¼ñ©·´´±© ®·°¿®·¿² º±®»¬ô ¸»®¾¿½»±« ©»¬´¿²¼ô ®·ª»®©¿¸ô Ý¿´·º±®²·¿

¿¹»¾®«¸ ½®«¾ô ¿²¼ ¿¹®·½«´¬«®¿´ ¿²¼ ¼·¬«®¾»¼ ´¿²¼ò Ì¸»» ª»¹»¬¿¬·±² ¬§°» ½¿² ¾»

¹»²»®¿´´§ ¼·ª·¼»¼ ·²¬± ¬©± ³¿·² ½¿¬»¹±®·»æ ®·°¿®·¿² ½±³³«²·¬·»ô ©¸·½¸ ¹»²»®¿´´§ ±½½«®

©·¬¸·² ¿²¼ ¿¼¶¿½»²¬ ¬± ¿®»¿ ±º °±²¼»¼ ±® º´±©·²¹ ©¿¬»®ô ¿²¼ «°´¿²¼ ½±³³«²·¬·»ô ©¸·½¸ ¼±

²±¬ò Ü»½®·°¬·±² ±º ¬¸»» ª»¹»¬¿¬·±² ¬§°»ô ·²½´«¼·²¹ ³¿°°»¼ ´±½¿¬·±² ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿

¿²¼ ¼±³·²¿²¬ °»½·» °®»»²¬ô ¿®» °®±ª·¼»¼ ¾»´±©ò ß ´·¬ ±º ¿´´ °´¿²¬ °»½·» ±¾»®ª»¼ ·² ¬¸»

º±«® ´±½¿¬·±² ¬¸¿¬ ½±³°®·» ¬¸» Ð¿®¬ Ñ²» ¬«¼§ ¿®»¿ ¿²¼ ¬¸»·® ©»¬´¿²¼ ·²¼·½¿¬±® ¬¿¬« ·

°®»»²¬»¼ ·² ß°°»²¼·¨ Þò
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2.3.1.1 Riparian Communities

Þ¿»¼ ±² ¬¸» ª»¹»¬¿¬·±² ³¿° ±º ¬¸» ÎÓÜÐ ·¬» øÜ«¼»µ îððê÷ º·ª» ¼·ºº»®»²¬ ®·°¿®·¿² °´¿²¬

½±³³«²·¬·» ±½½«® ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ò Í»ª»®¿´ ±º ¬¸» ¿³°´» °±·²¬ ©»®» ´±½¿¬»¼ ©·¬¸·²

¬¸»» ª»¹»¬¿¬·±² ½±³³«²·¬·»ô ¿²¼ ±³» ±º ¬¸» ¿®»¿ ¿³°´»¼ »¨¸·¾·¬»¼ ¿ °®»¼±³·²¿²½» ±º

¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²ò Ø±©»ª»®ô ¾»½¿«» ²±¬ ¿´´ ±º ¬¸» ¿®»¿ ©·¬¸·² ®·°¿®·¿² ½±³³«²·¬·»

©»®» ¼±³·²¿¬»¼ ¾§ ¸§¼®±°¸§¬·½ °»½·»ô ¿²¼ ¾»½¿«» ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² · ±²´§ ±²» ±º

¬¸» ¬¸®»» ®»¯«·®»¼ ©»¬´¿²¼ °¿®¿³»¬»®ô ²±¬ ¿´´ ¿®»¿ ³¿°°»¼ ¿ ®·°¿®·¿² ª»¹»¬¿¬·±² ¿®» Ý±®°s

¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ò Ì¸» º·ª» ®·°¿®·¿² °´¿²¬ ½±³³«²·¬·» ±½½«®®·²¹ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿

¿®» ¼»½®·¾»¼ ¾»´±©ò

Arrow Weed Scrub. Ì¸· ª»¹»¬¿¬·±² ¬§°» ±½½«® ·² ³±¼»®¿¬» ¬± ¼»²» ¬¸·½µ»¬ ¿´±²¹ ¬®»¿³

¾¿²µô ¿²¼ · ¼±³·²¿¬»¼ ¾§ ¿®®±© ©»»¼ øPluchea sericea÷ò ß®®±© ©»»¼ ½®«¾ · º¿·®´§

½±³³±² · ±«¬¸»®² Ý¿´·º±®²·¿ô ±½½«®®·²¹ ¿´±²¹ ¿²¼§ ¬®»¿³¾»¼ô ¼·¬½¸»ô ¿²¼ ©¿¸»ò ×²

¿¼¼·¬·±² ¬± ¿®®±© ©»»¼ô °»½·» ½±³³±²´§ º±«²¼ ©·¬¸·² ¬¸· ½±³³«²·¬§ ·²½´«¼» ¿´¬ ¹®¿ô

²¿®®±©ó´»¿ª»¼ ©·´´±© øSalix exigua÷ô ¬¿³¿®·µ øTamarix °°ò÷ô ®«¸» øJuncus °°ò÷ô ¿²¼

´»²¼»® ½¿¬¬¿·´ øTypha domingensis÷ øØ±´´¿²¼ ïçèê÷ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ¿®®±© ©»»¼ ½®«¾

±½½«® ·² ¿ ¼»°®»·±² ¾»¬©»»² ¿² ¿¹®·½«´¬«®¿´ ®±¿¼ ¿²¼ ¿ ½±¬¬±²©±±¼ñ©·´´±© ®·°¿®·¿² º±®»¬

½±³³«²·¬§ ¿¬ ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§ ´±½¿¬·±²ò

Mulefat Scrub. Ì¸· ®»´¿¬·ª»´§ ¼»²»ô ¸®«¾¾§ ®·°¿®·¿² °´¿²¬ ½±³³«²·¬§ ±½½«® ±² ®·ª»®

¬»®®¿½»ô ¿¬±° ¬¸» ¾¿²µ ±º ¬®»¿³ ½¸¿²²»´ ¿²¼ ·² º´±±¼°´¿·² ¿®»¿ ¬¸¿¬ ¿®» ±°»² ±® ¼·¬«®¾»¼ò

×¬ · ¼±³·²¿¬»¼ ¾§ ³«´»º¿¬ øBaccharis salicifolia÷ ¿´¬¸±«¹¸ ¿®®±§± ©·´´±© øSalix lasiolepis÷

·²¼·ª·¼«¿´ô «°´¿²¼ ¸®«¾ô ¿²¼ º¿½«´¬¿¬·ª» ¸»®¾ ¿®» ±º¬»² °®»»²¬ ·² ´·³·¬»¼ ²«³¾»®

øØ±´´¿²¼ ïçèê÷ò ×² ¿®»¿ ±º ¸«³¿² ¼·¬«®¾¿²½»ô ²±²ó²¿¬·ª» ¿²²«¿´ ¹®¿» ¿®» º®»¯«»²¬´§

°®»»²¬ ¿ ©»´´ò Ú®»¯«»²¬ º´±±¼·²¹ ¿²¼ñ±® ½±«®·²¹ ±º¬»² ³¿·²¬¿·² ¬¸· ½±³³«²·¬§ ·² ¿² »¿®´§

«½½»·±²¿´ ¬¿¬»ô ´·³·¬·²¹ ¬¸» ¸»·¹¸¬ ±º ¬¸» ¸®«¾ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ³«´»º¿¬ ½®«¾

±½½«® ¿¬ ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ·² ¿ ®»´·½¬ º´±±¼°´¿·² ¿®»¿å ¿²¼ ¿¬ ¬¸»

Ô±²¹ Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¿¼¶¿½»²¬ ¬± ¬¸» ¿½¬·ª» ®·ª»® ½¸¿²²»´ò

Cottonwood/Willow Riparian Forest. Ì¸· ³¿¬«®» ®·°¿®·¿² ½±³³«²·¬§ · ¿ ¬¿´´ô ±°»²ô

¾®±¿¼ó´»¿º»¼ ©·²¬»®ó¼»½·¼«±« ®·°¿®·¿² º±®»¬ ¼±³·²¿¬»¼ ¾§ Ú®»³±²¬ ½±¬¬±²©±±¼ ¬®»»

øPopulus fremontii) ¿²¼ ª¿®·±« °»½·» ±º ©·´´±© øØ±´´¿²¼ ïçèê÷ò ×¬ ±½½«® ½±³³±²´§ ±²

¬®»¿³ ¾¿²µ ¿²¼ ·² º´±±¼°´¿·² ¿®»¿ ©¸»®» º´±±¼·²¹ ±½½«® °»®·±¼·½¿´´§ ¾«¬ ²±¬ ± º®»¯«»²¬´§

¿ ¬± °®»½´«¼» ¬¸» ¼»ª»´±°³»²¬ ±º ³¿¬«®» ¬®»»ò Ì¸» «²¼»®¬±®§ ©·¬¸·² ¬¸· ½±³³«²·¬§ ½¿² ¾»

ª¿®·»¼ô ½±²¬¿·²·²¹ ®·°¿®·¿² ¿²¼ «°´¿²¼ ¸®«¾ ¿²¼ ¸»®¾ °»½·» ·²½´«¼·²¹ Ù®»¿¬ Þ¿·²

¿¹»¾®«¸ øArtemisia tridentata÷ô ¯«¿·´ ¾«¸ øAtriplex lentiformis÷ô ½±§±¬» ¾®«¸ øBaccharis

pilularis÷ô ½¿´»ó¾®±±³ øLepidospartum squamatum÷ô Ý¿´·º±®²·¿ ³«¹©±®¬ øArtemisia

douglasiana÷ô ©·´¼ ½«½«³¾»® øMarah marcocarpus÷ô ¿²¼ ³¿²§ ±¬¸»®ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô

½±¬¬±²©±±¼ñ©·´´±© ®·°¿®·¿² º±®»¬ ±½½«® ¿¬ ¿´´ º±«® ¬«¼§ ´±½¿¬·±² ·² °±®¬·±² ±º ¬¸» Í¿²¬¿

Ý´¿®¿ Î·ª»® º´±±¼°´¿·²ô ¿²¼ · ¬¸» ³±¬ ¿¾«²¼¿²¬ °´¿²¬ ½±³³«²·¬§ ¿¬ ¬¸» Ý±³³»®½» Ý»²¬»®

Ü®·ª» ¿²¼ Ñ²·±² Ú·»´¼ ¬«¼§ ´±½¿¬·±²ò
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Herbaceous Wetland. Ì¸· ª»¹»¬¿¬·±² ¼±» ²±¬ ½±²º±®³ ¬± ¿ ÝÜÚÙó¼»º·²»¼ ª»¹»¬¿¬·±²

½±³³«²·¬§ ½´¿·º·½¿¬·±²ô ¿²¼ ¿°°»¿® ¬± ¾» ¿² »¿®´§ »®¿´ º±®³ ±º ®·°¿®·¿² ª»¹»¬¿¬·±² ¬¸¿¬

±½½«® ·² °»®»²²·¿´ ¬®»¿³ ½¸¿²²»´ ©¸»®» ®»½»²¬ º´±±¼·²¹ ¸¿ ®»«´¬»¼ ·² «¾¬¿²¬·¿´ ½±«® ±®

»¼·³»²¬ ¼»°±·¬·±²ò Ø»®¾¿½»±« ©»¬´¿²¼ ½±³³±²´§ ·²½´«¼» ¬¸·½µ ¬¿²¼ ±º ²¿¬·ª»

»»¼´·²¹ ¿²¼ ¿°´·²¹ô ·²½´«¼·²¹ Ú®»³±²¬ ½±¬¬±²©±±¼ô ©·´´±©ô ¿²¼ ³«´»º¿¬å ²¿¬·ª»

¸»®¾¿½»±« °»½·»ô «½¸ ¿ ¾®±¿¼ó´»¿ª»¼ ½¿¬¬¿·´ øTypha latifolia÷ô Ø±±µ»®� »ª»²·²¹ °®·³®±» 

øOenothera elata÷ô ¿²¼ ¾«´®«¸» øScirpus °ò÷å ¿²¼ ²±²ó²¿¬·ª» °»½·»ô ·²½´«¼·²¹ ©¿¬»®

½®» øRorippa nasturtium-aquaticum÷ô ½«®´§ ¼±½µ øRumex crispus÷ô ¿²¼ ¬¿³¿®·µ øTamarix

°°ò÷ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ¸»®¾¿½»±« ©»¬´¿²¼ ±½½«® ©·¬¸·² ¬¸» ¿½¬·ª» ½¸¿²²»´ ±º ¬¸»

Í¿²¬¿ Ý´¿®¿ Î·ª»® ¿¬ ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ô Ô±²¹ Ý¿²§±² Î±¿¼ô ¿²¼ Ý±³³»®½» Ý»²¬»®

Ü®·ª» ¾®·¼¹» ´±½¿¬·±²ô ¾«¬ ¿®» ²±¬ °®»»²¬ ¿¬ ¬¸» Ñ²·±² Ú·»´¼ ¬«¼§ ´±½¿¬·±²ò

River Wash. Ì¸· ´¿²¼ ½±ª»® ¼±» ²±¬ ½±²º±®³ ¬± ¿ ÝÜÚÙó¼»º·²»¼ ª»¹»¬¿¬·±² ½±³³«²·¬§

½´¿·º·½¿¬·±²ô ¿²¼ · ½¸¿®¿½¬»®·¦»¼ ¾§ «²ª»¹»¬¿¬»¼ ±® °¿®»´§ ª»¹»¬¿¬»¼ «¾¬®¿¬» ©·¬¸·²

¬®»¿³ ½¸¿²²»´ò Í«½¸ ¿®»¿ ³¿§ ½±²¬¿·² »»¼´·²¹ô °¿®» ¹®¿»ô ¿²¼ º±®¾ô ©¸·½¸ ±º¬»²

¾»¹·² ½±´±²·¦» ¬¸» ½¸¿²²»´ ¿º¬»® ¬±®³ »ª»²¬ô ¾«¬ ³¿¬«®» ª»¹»¬¿¬·±² · ¿¾»²¬ ¼«» ¬± ½±«®·²¹

¾§ »¿±²¿´ ¬±®³ º´±©ò Î·ª»® ©¿¸ · ¿ ²¿¬«®¿´´§ ¼§²¿³·½ ¸¿¾·¬¿¬ ©¸·½¸ ³¿§ ª¿®§ ·²

´±½¿¬·±² ¿²¼ »¨¬»²¬ ¼»°»²¼·²¹ ±² ´±½¿´ ¸§¼®±´±¹§ ¿²¼ ´±²¹ó¬»®³ ¿²¼ »¿±²¿´ °®»½·°·¬¿¬·±²

°¿¬¬»®²ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ®·ª»® ©¿¸ · °®»»²¬ ©·¬¸·² ¬¸» ¿½¬·ª» ½¸¿²²»´ ±º ¬¸» Í¿²¬¿

Ý´¿®¿ Î·ª»® ¿¬ ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ô Ô±²¹ Ý¿²§±² Î±¿¼ô ¿²¼ Ý±³³»®½» Ý»²¬»® Ü®·ª»

¾®·¼¹» ´±½¿¬·±²ô ¾«¬ · ¿¾»²¬ ¿¬ ¬¸» Ñ²·±² Ú·»´¼ ¬«¼§ ´±½¿¬·±²ò

2.3.1.2 Upland Communities

ß½½±®¼·²¹ ¬± ¬¸» ª»¹»¬¿¬·±² ³¿° ±º ¬¸» ÎÓÜÐ ·¬» øÜ«¼»µ îððê÷ô «°´¿²¼ ´¿²¼ ½±ª»® ©·¬¸·²

¬¸» ¬«¼§ ¿®»¿ ½±²·¬»¼ ±º Ý¿´·º±®²·¿ ¿¹»¾®«¸ ½®«¾ ¿²¼ ¿¹®·½«´¬«®¿´ñ¼·¬«®¾»¼ ´¿²¼ò Ì¸»»

ª»¹»¬¿¬·±² ¬§°» ¿®» ²±¬ ¬§°·½¿´´§ ¿±½·¿¬»¼ ©·¬¸ ©»¬´¿²¼ô ¿²¼ ¸§¼®±°¸§¬·½ °»½·» ¿®»

««¿´´§ ²±¬ °®»»²¬ ©·¬¸·² ¬¸»» ¸¿¾·¬¿¬ò

California Sagebrush Scrub. Ì¸· ½®«¾ ½±³³«²·¬§ ¼»½®·¾»¼ ¾§ Í¿©§»® ¿²¼ Õ»»´»®óÉ±´º

øïççë÷ · ¼±³·²¿¬»¼ Ý¿´·º±®²·¿ ¿¹»¾®«¸ øArtemisia californica÷ò Ñ¬¸»® ²¿¬·ª» ¸®«¾ °»½·»

°®»»²¬ ½±³³±²´§ ·²½´«¼» ¿¹» øSalvia °°.÷ô Ý¿´·º±®²·¿ ¾«½µ©¸»¿¬ øEriogonum

fasciculatum÷ô ¿²¼ Ó»¨·½¿² »´¼»®¾»®®§ øSambucus mexicana÷ô ¿²¼ ½±³°±²»²¬ ±½½«®®·²¹

¾»¬©»»² ¿²¼ ¾»²»¿¬¸ ¬¸»» ¸®«¾ ½¿² ·²½´«¼» Ý¿´·º±®²·¿ ©·¸¾±²»ó¾«¸ øMirabilis laevis

ª¿®ò crassifolia÷ô §»´´±© °·²½«¸·±² øChaenactis glabriuscula÷ô ´¿½§ °¸¿½»´·¿ øPhacelia

tanacetifolia÷ô ´±²¹ó¬»³ ¹±´¼»² §¿®®±© øEriophyllum confertiflorum÷ô ½±³³±² º±®¹»¬ó³»s

²±¬ øCryptantha intermedia÷ô ½±³³±² ±©´� ½´±ª»®ô ¼»»®©»»¼ øLotus scoparius÷ô ¿²¼ ©·´¼

½«½«³¾»® øMarah macrocarpus÷ò Ò±²ó²¿¬·ª» °»½·» ¬¸¿¬ ½±³³±²´§ ±½½«® ©·¬¸·² Ý¿´·º±®²·¿

¿¹»¾®«¸ ½®«¾ ½±³³«²·¬·» ·²½´«¼» ®»¼ó¬»³³»¼ º·´¿®»» øErodium cicutarium÷ô ¸±®¬s

°±¼¼»¼ ³«¬¿®¼ øHirschfeldia incana÷ô ¸±®»¸±«²¼ øMarrubium vulgare÷ô ¿²¼ ¬®»» ¬±¾¿½½±

øNicotiana glauca÷ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô Ý¿´·º±®²·¿ ¿¹»¾®«¸ ½®«¾ ±½½«® ·² ¬¸» »¨¬®»³»

±«¬¸»®² °±®¬·±² ±º ¬¸» Ð±¬®»®± Ý¿²§±² ¿²¼ Ý±³³»®½» Ý»²¬»® Ü®·ª» ¬«¼§ ´±½¿¬·±²ô
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º¿®¬¸»¬ º®±³ ¬¸» ®·ª»® ½¸¿²²»´ò Ò±²» ±º ¬¸» ¼±³·²¿²¬ °»½·» ±¾»®ª»¼ ·² ¬¸· ½±³³«²·¬§

©»®» ¸§¼®±°¸§¬·½ô ¿²¼ ¿³°´·²¹ °±·²¬ ©·¬¸·² ¿¹»¾®«¸ ½®«¾ ©»®» ²±¬ º±«²¼ ¬± »¨¸·¾·¬ ¿

°®»ª¿´»²½» ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²ò

Agricultural and Disturbed Lands. Ì¸»» ´¿²¼ ½±ª»® ¼± ²±¬ ±½½«® ²¿¬«®¿´´§ô ¾«¬ ¿®»

·²¬»¿¼ ¬¸» ®»«´¬ ±º º¿®³·²¹ô ®¿²½¸·²¹ô ±·´ ¿²¼ ¹¿ °®±¼«½¬·±²ô ¿²¼ ±¬¸»® ¸«³¿² ¿½¬·ª·¬·»ò

ß¹®·½«´¬«®¿´ ¿²¼ ¼·¬«®¾»¼ ´¿²¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ ¿®» ¿®» ¬§°·½¿´´§ »·¬¸»® «²ª»¹»¬¿¬»¼ô ¿

· ¬¸» ½¿» ©·¬¸ º¿´´±© º¿®³ º·»´¼ ¿²¼ ±°»®¿¬·±² ¿®»¿ô ©¸·½¸ ¿®» ·²¬»²¬·±²¿´´§ µ»°¬ ½´»¿® ±º

ª»¹»¬¿¬·±²å ±® ¿®» ª»¹»¬¿¬»¼ ©·¬¸ ®±© ½®±°ò Ø±©»ª»® ·¬ · °±·¾´» º±® ²±²ó¿¹®·½«´¬«®¿´

°»½·» ø¾±¬¸ ²¿¬·ª» ¿²¼ ²±²ó²¿¬·ª»÷ ¬± ½±´±²·¦» ¿¹®·½«´¬«®¿´ ´¿²¼ô »°»½·¿´´§ ©¸»² º·»´¼ ¿®»

º¿´´±© ±® ²±¬ ·² »®ª·½»ò Ô¿²¼ ¼·¬«®¾»¼ ¾§ ²±²ó¿¹®·½«´¬«®¿´ ¿½¬·ª·¬·»ô «½¸ ¿ ±·´

°®±¼«½¬·±²ô ¿®» ±º¬»² ¹®¿¼»¼ô ½±³°¿½¬»¼ô ¿²¼ µ»°¬ º®»» ±º ª»¹»¬¿¬·±² ©¸·´» ±°»®¿¬·±² ¿®»

¿½¬·ª»ò É¸»² ±·´ ¿½¬·ª·¬·» ½»¿»ô ¬¸»» ¿®»¿ ±º¬»² ¾»½±³» ·²ª¿¼»¼ ¾§ ®«¼»®¿´ ª»¹»¬¿¬·±²

«½¸ ¿ ¾®±³» øBromus °°ò÷ô ©·´¼ ±¿¬ øAvena barbata÷ô ¿²¼ Î«·¿² ¬¸·¬´» øSalsola

tragus÷ò É·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ¿®»¿ ³¿°°»¼ ¿ ¿¹®·½«´¬«®¿´ ¿²¼ ¼·¬«®¾»¼ ´¿²¼ ±½½«® ·²

¿±½·¿¬·±² ©·¬¸ º¿®³ º·»´¼ ¿²¼ ¿±½·¿¬»¼ ®±¿¼ ©·¬¸·² ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¿²¼ Ô±²¹

Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ô ¿²¼ ¿¬ ¬¸» Ñ²·±² Ú·»´¼ ¾¿²µ ¬¿¾·´·¦¿¬·±² ´±½¿¬·±²ò Ì¸·

´¿²¼ ½±ª»® ©¿ ¼±³·²¿¬»¼ ¾§ ¹±±» ¹®¿ øEleusine indica÷ô ¾´«»¹®¿ °»½·» øPoa °°ò÷ô ¿²¼

½®±©º±±¬ ¹®¿ øDactyloctenium aegyptium÷ ¿¬ ¬¸» Ð±¬®»®± Ý¿²§±² ´±½¿¬·±²ô ¿²¼ ¾§ ³¿²§

«²·¼»²¬·º·»¼ ¿²²«¿´ ¹®¿ °»½·» ¿²¼ ¬·´´»¼ »¿®¬¸ ¿¬ ¬¸» Ô±²¹ Ý¿²§±² ´±½¿¬·±²ò

2.3.2 Study Area Overview: Soils

ß½½±®¼·²¹ ¬± ¬¸» Í±·´ Í«®ª»§ ±º Í¿² Ú®¿²½· ß®»¿ô Ý¿´·º±®²·¿ øËÍÜß îððé÷ô ¿ ¬±¬¿´ ±º º±«®

±·´ ³¿°°·²¹ «²·¬ ©»®» ·¼»²¬·º·»¼ ¿ ±½½«®®·²¹ ·² ¬¸» ¬«¼§ ¿®»¿ò Ñº ¬¸» º±«®ô ±²´§ Í±®®»²¬±

´±¿³ · ½±²·¼»®»¼ ¬± ¾» ¿ ¬®«» ±·´ ¬§°»ô ±® ¿ ´¿²¼ ½±³°±·¬·±² ½¿°¿¾´» ±º «°°±®¬·²¹ °´¿²¬

´·º»ò Ì¸» ±¬¸»® ¬¸®»» øÎ·ª»®©¿¸ô Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ô ¿²¼ Ì»®®¿½» Û½¿®°³»²¬÷ ¿®»

½±²·¼»®»¼ ´¿²¼ ¬§°» ®¿¬¸»® ¬¸¿² ±·´ò Ô¿²¼ ¬§°» ¿®» ¼»º·²»¼ ¿ ¿®»¿ ±º º®»¯«»²¬

¼·¬«®¾¿²½» ¿²¼ñ±® ¿®»¿ ¸¿®¸ ¬± °´¿²¬ ´·º» ø·½» º·»´¼ô ¾»¿½¸ ¿²¼ô ®·ª»®¾»¼ô »¬½ò÷ò ß´´ ±·´

¿²¼ ´¿²¼ ¬§°» ³¿°°»¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ ¿®» ¼»½®·¾»¼ ¾»´±©ò

2.3.2.1 Sandy Alluvial Lands

Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ½±²¬¿·² ¿´´«ª·¿´ ¿²¼ô ¹®¿ª»´ô ¿²¼ ½±¾¾´» ¼»°±·¬»¼ ·² ·®®»¹«´¿® ´¿§»®ô

¾«¬ ¼± ²±¬ º´±±¼ ¼«®·²¹ ²±®³¿´ º´±© °»®·±¼ò Ê»¹»¬¿¬·±² «°°±®¬»¼ ¾§ ¬¸· ´¿²¼ ¬§°» ·

°¿®»ô ¿²¼ ±º¬»² ½±²·¬ ±º ½¿¬¬»®»¼ ¿¹»¾®«¸ô ³¿´´ ¬®»»ô ¿²¼ ¿²²«¿´ ¹®¿» ¿²¼ º±®¾ò

Ì¸· ´¿²¼ ¬§°» · ·²½´«¼»¼ ±² ¬¸» Ò¿¬·±²¿´ Ø§¼®·½ Í±·´ Ô·¬ ¼«» ¬± º®»¯«»²¬ º´±±¼·²¹ ¿²¼

°±²¼·²¹ô ¿²¼ ±½½«®®»²½» ·² ¿®»¿ ©·¬¸ ¿ ¸·¹¸ ©¿¬»® ¬¿¾´»ò Ì¸» Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ´¿²¼

¬§°» ©¿ ¬¸» ¼±³·²¿²¬ �±·´ ¬§°»� ·² ¬¸» ¬«¼§ ¿®»¿ ¿½½±®¼·²¹ ¬± ¬¸» Ý±«²¬§ Í±·´ Í«®ª»§ô ¿²¼ 

±½½«® ¬¸®±«¹¸±«¬ ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® º´±±¼°´¿·² ·² ¬¸» °®±¶»½¬ ®»¹·±²ò Þ»½¿«» ¬¸· ´¿²¼

¬§°» ½±²¬¿·² ¿ ¸·¹¸ ½±²½»²¬®¿¬·±² ±º º·²» ¬± ½±¿®» ¿²¼ô ¸§¼®·½ ±·´ ·²¼·½¿¬±® ¿®» ±º¬»²

½¸¿´´»²¹·²¹ ¬± ±¾»®ª» ©¸·´» ½±²¼«½¬·²¹ º·»´¼ ·²ª»¬·¹¿¬·±² ·² Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ò Í±·´
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·² ¬¸»» ¿®»¿ ©»®» ¬¸»®»º±®» ¬®»¿¬»¼ ¿ �Ð®±¾´»³ ß®»¿ô� ¿ °»½·º·»¼ ·² ¬¸» É»¬´¿²¼ 

Ü»´·²»¿¬·±² Ó¿²«¿´ò

2.3.2.2 Riverwash

Ì¸» Î·ª»®©¿¸ ´¿²¼ ¬§°» ½±²·¬ ±º ¿²¼ô ¹®¿ª»´ô ¿²¼ ½±¾¾´»¬±²» ·² ¿½¬·ª» ¬®»¿³

½¸¿²²»´ò Î±½µ ¿²¼ ¿²¼ ¿®» ½±²¬¿²¬´§ ¾»·²¹ ®»³±ª»¼ ¿²¼ ®»¼»°±·¬»¼ ·² ¬¸» ½¸¿²²»´

¼«®·²¹ °»®·±¼ ±º ¿½¬·ª» º´±©ò Î·ª»®©¿¸ ¬§°·½¿´´§ «°°±®¬ ª»®§ ´·¬¬´» ª»¹»¬¿¬·±² ¼«» ¬± ¬¸»

·²¬¿¾·´·¬§ ±º ¬¸» «¾¬®¿¬»å ¸±©»ª»®ô ©·´´±©ô ¿¹»¾®«¸ô ¿²¼ ±¬¸»® °´¿²¬ ³¿§ ¾» º±«²¼

¹®±©·²¹ ±² ¬¸· ´¿²¼ ¬§°» øÍÝÍ ïçéî÷ò Ì¸· ´¿²¼ ¬§°» · ·²½´«¼»¼ ±² ¬¸» Ò¿¬·±²¿´ Ø§¼®·½

Í±·´ Ô·¬ ¼«» ¬± ±½½«®®»²½» ·² ¿®»¿ ±º º®»¯«»²¬ º´±±¼·²¹ ¿²¼ ¸·¹¸ ©¿¬»® ¬¿¾´»ò ß½½±®¼·²¹ ¬±

¬¸» Ý±«²¬§ Í±·´ Í«®ª»§ô ¬¸» Î·ª»®©¿¸ ´¿²¼ ¬§°» ©¿ ¬¸» ¼±³·²¿²¬ �±·´ ¬§°»� ·² ¬¸» ª·½·²·¬§ 

±º ¬¸» Ô±²¹ Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ô ±½½«®®·²¹ ¬¸®±«¹¸±«¬ ¬¸» º«´´ »¨¬»²¬ ±º ¬¸» Í¿²¬¿

Ý´¿®¿ Î·ª»® º´±±¼°´¿·² ©·¬¸·² ¬¸¿¬ ¬«¼§ ´±½¿¬·±² ø¿°°®±¨·³¿¬»´§ éë °»®½»²¬ ±º ¬«¼§

´±½¿¬·±²÷ò Ì¸» ¸·¹¸ ½±²½»²¬®¿¬·±² ±º ¿²¼ °®»»²¬ ·² Î·ª»®©¿¸ °±» ¿ °®±¾´»³¿¬·½ ©¸»²

¿»·²¹ »ª·¼»²½» ±º ¸§¼®·½ ½¸¿®¿½¬»®·¬·½ò Ø§¼®·½ ±·´ ·²¼·½¿¬±® ¿®» ±º¬»² ½¸¿´´»²¹·²¹ ¬±

±¾»®ª» ©¸·´» ½±²¼«½¬·²¹ º·»´¼ ·²ª»¬·¹¿¬·±² ·² ¬¸· ´¿²¼ ¬§°»ò

2.3.2.3 Terrace Escarpments

Ì»®®¿½» Û½¿®°³»²¬ ½±²·¬ ±º ¬»»° ´±°» ¬¸¿¬ ®»«´¬ º®±³ ½±²¬·²«¿´ »®±·±² ±® º¿«´¬·²¹ô

¿²¼ »°¿®¿¬» ¬»®®¿½» º®±³ ´±©»® ´§·²¹ ´¿²¼ò Ì¸» ®»«´¬·²¹ ¬»»° º¿½» ¿®» ·²º´«»²½»¼ ¸»¿ª·´§

¾§ ©»¿¬¸»® ½±²¼·¬·±² ¿²¼ ¬§°·½¿´´§ ¼± ²±¬ «°°±®¬ ¼·ª»®» ª»¹»¬¿¬·±² ½±³³«²·¬·»ò Ì¸»

Ý±«²¬§ Í±·´ Í«®ª»§ ¸±©»¼ ¬¸· ´¿²¼ ¬§°» ¬± ¾» °®»»²¬ ·² ¿ ³¿´´ °»®½»²¬¿¹» ·² ¬¸» ±«¬¸»®²

°±®¬·±² ±º ¬¸» Ô±²¹ Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¿®»¿ò Í°¿®» ª»¹»¬¿¬·±² ©¿ ±¾»®ª»¼ ±²

¬¸» ²±®¬¸óº¿½·²¹ ´±°»ò Ì»®®¿½» Û½¿®°³»²¬ ¿®» ·²½´«¼»¼ ±² ¬¸» Ò¿¬·±²¿´ Ø§¼®·½ Í±·´ Ô·¬

¼«» ¬± ±½½«®®»²½» ·² ¿®»¿ ±º º®»¯«»²¬ º´±±¼·²¹ò

2.3.2.4 Sorrento Loam

Í±®®»²¬± Ô±¿³ ½±²·¬ ±º ª»®§ ¼»»°ô ©»´´ó¼®¿·²»¼ ±·´ ¬¸¿¬ º±®³»¼ ·² ¿´´«ª·«³ ³±¬´§ º®±³

»¼·³»²¬¿®§ ®±½µ º±®³¿¬·±²ò Ì¸· ±·´ · ·³·´¿® ¬± ¬¸» Î·ª»®©¿¸ ¿²¼ Í¿²¼§ ß´´«ª·¿´ ´¿²¼

¬§°» ·² ¬¸¿¬ ¬¸» ±®·¹·²¿´ ¿´´«ª·«³ ©¿ ¼»°±·¬»¼ ·² ´¿§»®å ¸±©»ª»®ô Í±®®»²¬± Ô±¿³ · ´»

«¾¶»½¬ ¬± º´±±¼·²¹ ¿²¼ «¾»¯«»²¬ ®»©±®µ·²¹ò Ì¸«ô Í±®®»²¬± Ô±¿³ ¸¿¼ ³±®» ¬·³» ¬±

¼»ª»´±° ¬¸» ½¸¿®¿½¬»®·¬·½ ±º ¿ ¬®«» ±·´ò Ì¸· ±·´ · ½´¿·º·»¼ ¿ ¿ º´«ª»²¬ô ©¸·½¸ · ¿ ª»®§

§±«²¹ ±·´ «¾¶»½¬ ¬± °»®·±¼·½ º´±±¼·²¹ ¿²¼ ±½½«® ±² ¿´´«ª·¿´ º¿² ¿²¼ ·² ¬¿¾·´·¦»¼

º´±±¼°´¿·²ò Ê»¹»¬¿¬·±² ¬§°·½¿´´§ ½±²·¬ ±º ·®®·¹¿¬»¼ ¿¹®·½«´¬«®» ±® ¿²²«¿´ ¹®¿» ¿²¼ º±®¾

©·¬¸·² «²½«´¬·ª¿¬»¼ ¿®»¿ò Ì¸· ±·´ · ·²½´«¼»¼ ±² ¬¸» Ò¿¬·±²¿´ Ø§¼®·½ Í±·´ Ô·¬ ¼«» ¬±

±½½«®®»²½» ·² ¿®»¿ ±º º®»¯«»²¬ º´±±¼·²¹ò
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2.3.3 Study Area Overview: Hydrology

Ì¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® · ¬¸» ¼±³·²¿²¬ ¸§¼®±´±¹·½ º»¿¬«®» ·² ¬¸» ¬«¼§ ¿®»¿ô ¿²¼ ¬¸» ¿½¬·ª»

®·ª»® ½¸¿²²»´ º´±© ¬¸®±«¹¸ ¬¸®»» ±º ¬¸» º±«® ¬«¼§ ´±½¿¬·±² øÌ¸» Ñ²·±² Ú·»´¼ ¾¿²µ

¬¿¾·´·¦¿¬·±² ·¬» · ´±½¿¬»¼ ¼·®»½¬´§ ¿¼¶¿½»²¬ ¬± ¬¸» ®·ª»®ô ¾«¬ ±«¬·¼» ±º ¬¸» ½¸¿²²»´÷ò É·¬¸·²

¬¸» ¬«¼§ ¿®»¿ô ¬¸» ®·ª»® «°°±®¬ ¿ ½±³°´»¨ ³±¿·½ ±º ®·°¿®·¿² °´¿²¬ ½±³³«²·¬·» ¿´±²¹ ¬¸»

½¸¿²²»´ ³¿®¹·²ô ±² ¿´´«ª·¿´ ¬»®®¿½»ô ¿²¼ ©·¬¸·² ¬¸» ¹®»¿¬»® º´±±¼°´¿·²ò Í«®º¿½» º´±© ¿®»

°»®»²²·¿´ ©·¬¸·² ¬¸· ®»¿½¸ô «°°±®¬»¼ ·² °¿®¬ ¾§ »ºº´«»²¬ ¼·½¸¿®¹» º®±³ ¬©± °«¾´·½´§ ±©²»¼

¬®»¿¬³»²¬ ©±®µ «°¬®»¿³ò Ú±® ¿¹®·½«´¬«®¿´ °«®°±»ô Ò»©¸¿´´ Ô¿²¼ ³¿·²¬¿·² ¿ ²«³¾»® ±º

¼®§ó»¿±² ½«´ª»®¬ ®±¿¼ ½®±·²¹ ±ª»® ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ¬¸¿¬ ¿®» ®»³±ª»¼ °®·±® ¬± ¸·¹¸

©·²¬»® º´±© »¿½¸ §»¿®ò ß °±®¬·±² ±º ±²» ±º ¬¸»» ½®±·²¹ · ´±½¿¬»¼ ©·¬¸·² ¬¸» Ð±¬®»®±

Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§ ´±½¿¬·±²ô ¿²¼ ¿²±¬¸»® ±½½«® ¿°°®±¨·³¿¬»´§ íðð º»»¬

¼±©²¬®»¿³ ±º ¬¸» Ô±²¹ Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ´±½¿¬·±²ò

Ì¸» ¸»¿¼©¿¬»® ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ¿®» ´±½¿¬»¼ ·² ¬¸» Í¿² Ù¿¾®·»´ Ó±«²¬¿·² ·² Ô±

ß²¹»´» Ý±«²¬§ô ¿²¼ ¬¸» »¿±²¿´ ¸§¼®±´±¹§ ±º ¬¸» ®·ª»® · °®·³¿®·´§ ¼·½¬¿¬»¼ ¾§ °¿¬¬»®² ±º

°®»½·°·¬¿¬·±² ·² ¬¸»» ³±«²¬¿·²ò Ë°¬®»¿³ ±º ¬¸» ¬«¼§ ¿®»¿ô ¬¸» ©¿¬»®¸»¼ ½±²·¬ ±º

¿°°®±¨·³¿¬»´§ êèð ¯«¿®» ³·´» ±º ³±¬´§ ²¿¬«®¿´ ´¿²¼ ©·¬¸ ±³» ¿®»¿ ¼»ª»´±°»¼ º±® «®¾¿²

¿²¼ ¿¹®·½«´¬«®¿´ «»ò Ì¸» ¬±¬¿´ ©¿¬»®¸»¼ ¿®»¿ · ¿°°®±¨·³¿¬»´§ ïôêðð ¯«¿®» ³·´»ò Ì¸»

Í¿²¬¿ Ý´¿®¿ Î·ª»® · ±²» ±º ¬©± ®·ª»® ·² ¬¸» ®»¹·±² ¬¸¿¬ · ²±¬ ½¸¿²²»´·¦»¼ ¿²¼ ®»³¿·² ·² ¿

®»´¿¬·ª»´§ ²¿¬«®¿´ ¬¿¬»ò É·¬¸·² ¬¸» °®±¶»½¬ ª·½·²·¬§ô ¬¸» ®·ª»® · ¿ ¾®¿·¼»¼ §¬»³ ©·¬¸ ¿

°®·³¿®§ ¿½¬·ª» ½¸¿²²»´ ¿²¼ »ª»®¿´ »½±²¼¿®§ ½¸¿²²»´ô ¿²¼ ·¬ ¾¿²µ ¿®» ½±²¬¿²¬´§ ·² º´«¨

¼«» ¬± »®±·±² ¿²¼ »¼·³»²¬¿¬·±²ò ß½½±®¼·²¹ ¬± ¿ ®»½»²¬ ¬«¼§ ¾§ Þ¿´¿²½» Ø§¼®±´±¹·½

øîððë÷ô ¬¸» ³±®°¸±´±¹§ ±º ¬¸» ½¸¿²²»´ · ·² ¿ ¬¿¬» ±º ¼§²¿³·½ »¯«·´·¾®·«³ô ©¸»®» ¬¸»

·²º´«»²½» ±º ´¿®¹» ¬±®³ »ª»²¬ ¼±³·²¿¬» ¬¸» º±®³ ±º ¬¸» ½¸¿²²»´ò Í³¿´´»®ó½¿´» »ª»²¬ ½¿²

¸¿°» ¬¸» ½¸¿²²»´ ·² ¬¸» ¸±®¬ ¬»®³ô ¾«¬ ¬¸» ³±®°¸±´±¹·½ »ºº»½¬ ±º ¬¸»» »ª»²¬ · »´·³·²¿¬»¼

©¸»² ´¿®¹»® ¬±®³ �®»»¬� ¬¸» ½¸¿²²»´ ¬¸®±«¹¸ ´¿®¹»ó½¿´» »®±·±²¿´ ¿²¼ ¼»°±·¬·±²¿´ 

°®±½»»ò

2.3.4 Determination of Wetlands within the Study Area

Ì¸®±«¹¸ ·²ª»¬·¹¿¬·±² º±® ±²ó·¬» ·²¼·½¿¬±® ±º ©»¬´¿²¼ ¸§¼®±´±¹§ô ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

¸§¼®·½ ±·´ô ©»¬´¿²¼ ©»®» ·¼»²¬·º·»¼ ¿²¼ ³¿°°»¼ ©·¬¸·² ¬¸®»» ±º ¬¸» º±«® ¼·½®»¬» ´±½¿¬·±² ¬¸¿¬

½±³°®·» ¬¸» ¬«¼§ ¿®»¿ò Ì¸» ®»«´¬ ¿²¼ ¼»¬»®³·²·²¹ º¿½¬±® ±º ¬¸» ©»¬´¿²¼ ¼»´·²»¿¬·±² ¿®»

¼·½«»¼ ·² ¬¸· »½¬·±² ¿²¼ °®»»²¬»¼ ±² ´±½¿¬·±²ó°»½·º·½ º·¹«®»ò

2.3.4.1 Potrero Canyon Road Bridge Alignment

Ì¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§ ´±½¿¬·±² · ¿ ´±²¹ô ²¿®®±© ©¿¬¸ ¬¸¿¬ °¿²

¬¸» ¿½¬·ª» ½¸¿²²»´ ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ô ¿²¼ ·²½´«¼» ¬¸» ©»¬¬»¼ ½¸¿²²»´ô ®·°¿®·¿²

½±®®·¼±®ô ¿²¼ «°´¿²¼ ¿¹®·½«´¬«®¿´ ¿®»¿ ±² »·¬¸»® ¾¿²µò É·¬¸·² ¬¸· ¬«¼§ ´±½¿¬·±²ô ¿ ¬±¬¿´ ±º îð

¼¿¬¿ °±·²¬ ©»®» ·²ª»¬·¹¿¬»¼ º±® »ª·¼»²½» ±º ©»¬´¿²¼ ·²¼·½¿¬±® øß°°»²¼·¨ ßæ É»¬´¿²¼

Ü»´·²»¿¬·±² Ú±®³ ÐÝóï ¬¸®±«¹¸ ÐÝóîð÷ò Ü¿¬¿ °±·²¬ ©»®» ´±½¿¬»¼ ·² ª¿®·±« º´±±¼°´¿·²
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°±·¬·±²ô ·²½´«¼·²¹ ¿®»¿ ¿¼¶¿½»²¬ ¬± ¬¸» ¿½¬·ª» ½¸¿²²»´ô ±² ¿´´«ª·¿´ ¬»®®¿½»ô ¿²¼ ©·¬¸·² ¬¸»

º´±±¼°´¿·² ¾»§±²¼ ¬¸» ½¸¿²²»´ ¾¿²µò

ß½½±®¼·²¹ ¬± ¬¸» ª»¹»¬¿¬·±² ³¿° º±® ¬¸» ÎÓÜÐ ·¬» øÜ«¼»µ îððê÷ô ª»¹»¬¿¬·±² ¬§°» ©·¬¸·²

¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¬«¼§ ´±½¿¬·±² ·²½´«¼» ¿®®±© ©»»¼ ½®«¾ô ½±¬¬±²©±±¼ ®·°¿®·¿²

º±®»¬ô ¸»®¾¿½»±« ©»¬´¿²¼ô ³«´»º¿¬ ½®«¾ô ®·ª»®©¿¸ô ¾·¹ ¿¹»¾®«¸ ½®«¾ô ¿²¼ ¿¹®·½«´¬«®»ò

Ú±® ¿ ¼»½®·°¬·±² ±º ¬¸»» ½±³³«²·¬·»ô °´»¿» ®»º»® ¬± Í»½¬·±² ìòîô ¿¾±ª»ò Ñº ¬¸» îð

¿³°´·²¹ °±·²¬ ©·¬¸·² ¬¸» Ð±¬®»®± Ý¿²§±² Î±¿¼ ¬«¼§ ´±½¿¬·±²ô ¬¸®»» ©»®» ´±½¿¬»¼ ©·¬¸·²

¿®»¿ ³¿°°»¼ ¿ ¿®®±© ©»»¼ ½®«¾ô º±«® ©»®» ©·¬¸·² ½±¬¬±²©±±¼ñ©·´´±© ®·°¿®·¿² º±®»¬ô ¬©±

©»®» ©·¬¸·² ¸»®¾¿½»±« ©»¬´¿²¼ô ±²» ©¿ ·² ³«´» º¿¬ ½®«¾ô »ª»² ©»®» ·² ®·ª»®©¿¸ô ¿²¼

¬¸» ®»³¿·²·²¹ ¬¸®»» ©»®» ©·¬¸·² ¿®»¿ ³¿°°»¼ ¿ ¿¹®·½«´¬«®¿´ ¿²¼ ¼·¬«®¾»¼ ´¿²¼ øÚ·¹«®» í÷ò

ß´´ ¾«¬ ±²» ±º ¬¸»» ¼¿¬¿ °±·²¬ ø¼¿¬¿ °±·²¬ ÐÝóïô ´±½¿¬»¼ ·² ¿² ¿¹®·½«´¬«®¿´ º·»´¼÷ ¸±©»¼ ¿

¼±³·²¿²½» ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²ò Ü±³·²¿²¬ ¸§¼®±°¸§¬·½ °´¿²¬ °»½·» ±¾»®ª»¼ ©·¬¸·²

¬¸· ¬«¼§ ´±½¿¬·±² ·²½´«¼»¼ ®»¼ ©·´´±©ô ²¿®®±©ó´»¿º»¼ ©·´´±©ô Ú®»³±²¬ ½±¬¬±²©±±¼ô ³«´»º¿¬ô

½¿¬¬¿·´ô ¿²¼ ©¸·¬» ©»»¬½´±ª»®ò ß´¬¸±«¹¸ ³±¬ ±º ¬¸» ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ©·¬¸·² ¬¸» ¬«¼§

´±½¿¬·±² ©¿ ¿±½·¿¬»¼ ©·¬¸ ¬¸» ½«®®»²¬ ½¸¿²²»´ ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ô ¸§¼®±°¸§¬·½

ª»¹»¬¿¬·±² ©¿ ¿´± ±¾»®ª»¼ ·² ¿ ¬®·° ±º ¿¹®·½«´¬«®¿´ ´¿²¼ ·² ¬¸» ²±®¬¸»®² °±®¬·±² ±º ¬¸»

¬«¼§ ´±½¿¬·±²ò ×² ¬¸· ¿®»¿ô ¬¸» ¸·¬±®·½ º´±±¼°´¿·² ±º Í¿²¬¿ Ý´¿®¿ Î·ª»® ©¿ »ª·¼»²¬ ¿

®·°¿®·¿² ½®«¾ ¿²¼ º±®»¬ ¾±®¼»®»¼ ¬¸» ²¿®®±© ©¿¬¸ ±º ¿¹®·½«´¬«®»ò Ì¸» ¿®»¿ ¬± ¬¸» ±«¬¸ ±º

¬¸· ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² · ±½½«°·»¼ ¾§ ¿ º¿´´±© ¿¹®·½«´¬«®» º·»´¼ò Ê»¹»¬¿¬·±² ·² ¬¸» º·»´¼

½±²·¬ ±º Þ»®³«¼¿ ¹®¿ øCynodon dactylon÷ô Ó»¨·½¿² °®¿²¹´»¬±° øLeptochloa uninervia÷ô

©¸·¬» ©»»¬½´±ª»®ô ¿²¼ ³«´»º¿¬ò Ì¸» ´±½¿¬·±² ±º ¿³°´·²¹ °±·²¬ ¿²¼ °®»»²½»ñ¿¾»²½» ±º

¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿®» ¼»°·½¬»¼ ¹®¿°¸·½¿´´§ ±² Ú·¹«®» íò

ß½½±®¼·²¹ ¬± ¬¸» Í±·´ Í«®ª»§ ±º Í¿² Ú®¿²½· ß®»¿ô Ý¿´·º±®²·¿ øËÍÜß îððé÷ô ¬¸» Ð±¬®»®±

Ý¿²§±² Î±¿¼ ¾®·¼¹» ¿´·¹²³»²¬ ¬«¼§ ´±½¿¬·±² ½±²¬¿·² ¬¸®»» ¼·¬·²½¬ ³¿°°»¼ ±·´ ¬§°»æ

Î·ª»®©¿¸ô Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ô ¿²¼ Ì»®®¿½» Û½¿®°³»²¬ò Ú±® ¿ ¼»½®·°¬·±² ±º ¬¸»» ±·´ô

°´»¿» ®»º»® ¬± Í»½¬·±² ìòíô ¿¾±ª»ò Í±·´ ±¾»®ª»¼ ¼«®·²¹ º·»´¼ ·²ª»¬·¹¿¬·±² ©·¬¸·² ¬¸· ¬«¼§

´±½¿¬·±² ½±²·¬»¼ ±º ½±¿®» ¿²¼ ¬§°·½¿´ ±º ¬¸» Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ¿²¼ Î·ª»®©¿¸ ±·´

³¿°°·²¹ «²·¬ øÚ·¹«®» ì÷ò ×² ¿®»¿ ¬¸¿¬ »¨°»®·»²½»¼ ®»½»²¬ ®·ª»® ¼»°±·¬·±²ô ª¿®·±« ·¦»¼

¹®¿ª»´ ¿²¼ ³¿´´ ½±¾¾´» ½±³°®·»¼ ¿ ´±±» ³¿¬®·¨ ©·¬¸ ¬¸» ½±¿®» ¿²¼ò Ì¸» ¼§²¿³·½

²¿¬«®» ±º ¬¸» ±²ó·¬» ®·ª»® ½¸¿²²»´ ¿²¼ ¬¸» ¿²¼§ ±·´ ½±³°±·¬·±² °±»¼ ¼·ºº·½«´¬·» ·²

¼»¬»®³·²·²¹ ¬¸» °®»»²½» ±º ¸§¼®·½ ·²¼·½¿¬±®ò Ø±©»ª»®ô ¸§¼®·½ º»¿¬«®» ±¾»®ª»¼ ·²½´«¼»¼

³¿´´ ®»¼¼·¸ ³±¬¬´» ±º¬»² ¬¸®±«¹¸±«¬ ¬¸» ±·´ °®±º·´» øß°°»²¼·¨ ßæ Ü¿¬¿ Í¿³°´» Ð±·²¬ ÐÝs

î ¬¸®±«¹¸ ÐÝóìô ÐÝóïðô ÐÝóïïô ¿²¼ ÐÝóïé ¬¸®±«¹¸ ÐÝóîðå ¿²¼ ß°°»²¼·¨ Ýæ Ð¸±¬± ë÷ ¿²¼

±®¹¿²·½ ³¿¬»®·¿´ ·² ¬¸» ¬±° °±®¬·±² ±º ¬¸» °®±º·´» øÍ¿³°´» Ð±·²¬ ÐÝóê ¿²¼ Ð¸±¬± ì÷ò ×²

¿¼¼·¬·±²ô Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ¿²¼ Î·ª»®©¿¸ ´¿²¼ ¬§°» ¿®» ´·¬»¼ ¾§ ¬¸» ËÍÜß ¿ ¸§¼®·½

±·´ «²¼»® º´±±¼»¼ ½±²¼·¬·±²ô ©¸·½¸ ©¿ ¬¸» ½±²¼·¬·±² ±º ±·´ ±¾»®ª»¼ ¿¬ »ª»®¿´ ´±½¿¬·±²
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Figure 6. Onion Fields Bank Stabilization Site 
Vegetation Map 
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Figure 7. Onion Fields Bank Stabilization Site 
Soils Map 



  

  

 

BS-1 

Composite Wetland 

Delineation 

T
:\

N
ew

h
a

ll
\d

el
iv

er
a
b

le
s\

C
o
m

p
o
si

te
W

et
la

n
d

D
el

in
ea

ti
o
n

\O
n
io

n
F

ie
ld

_
W

tl
n
d

.m
xd

" 1 inch = 200 feet 

0  100  200  50 

Feet 

Legend 
Study Area 

Meets Wetland Criteria 

Does Not Meet Wetland Criteria 

Sample Locations 

Source: 

Wetland delineations performed by URS Corporation, 2007; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 

Figure 8.  Onion Fields Bank Stabilization Site 
Wetland Delineation Map 
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Vegetation survey performed by Dudek, November 2006; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 
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Figure 9.  Long Canyon Bridge Alignment 
Vegetation Map 
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Figure 10. Long Canyon Bridge Alignment 
Soils Map 
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Wetland delineations performed by URS Corporation, 2007; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 
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Riparian Scrub Wetland (1.33 acres) 

Figure 11. Long Canyon Bridge Alignment 
Wetland Delineation Map 
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Legend 
Study Area 

Predominance of Hydrophytic Vegetation 

No Predominance of Hydrophytic Vegetation 

Sample Locations 

Vegetation Mapping Unit 

CSB - California Sagebrush 

RW - Riverwash 

HW - Herbaceous Wetlands 

CWRF - Cottonwood/Willow Riparian Forest 

Source: 

Vegetation survey performed by Dudek, November 2006; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 

Figure 12. Southern Abutment of Commerce 
Center Drive Bridge Vegetation Map 
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Figure 13. Southern Abutment of Commerce 
Center Drive Bridge Soils Map 

Source: 

USDA SSURGO Soil Survey, San Francis Area, 

CA, V5 01/04/2007; 1-foot resolution aerial basemap, 

flown July 2007, AirPhotoUSA 

Legend 
Study Area 

Hydric Soils Present 

Hydric Soils Absent 

Sample Locations 

Soil Mapping Unit 

Sa - Sandy Alluvial Land 

TsF - Terrace Escarpments 
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Figure 14. Southern Abutment of Commerce Center 
Drive Bridge Wetland Delineation Map 

Source: 

Wetland delineations performed by URS Corporation, 2007; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 

Legend 
Study Area 

Meets Wetland Criteria 

Does Not Meet Wetland Criteria 

Sample Locations 

Corps Jurisdictional Wetlands 

Riparian Scrub Wetland (2.84 acres) 
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SECTION 3.0

PART TWO: COMPOSITE DELINEATION OF WETLANDS

WITHIN THE RMDP SITE AND THE ADJACENT ENTRADA

PLANNING AREA
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Delineation Source: 
1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 

Legend 
RMDP and Entrada Study Area 
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Figure 15. Study Area for Composite 
Wetland Delineation 
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´¿®¹»® ¬®·¾«¬¿®§ ª¿´´»§ ¿²¼ ®·ª»® º´±±¼°´¿·²ô ¾§ ½±²¬®¿¬ô ¸¿ª» ¾»»² ³±®» ¸»¿ª·´§ ·³°¿½¬»¼ ¾§

¸«³¿² ¿½¬·ª·¬·» ·²½´«¼·²¹ ½±³³»®½·¿´ º¿®³·²¹ ¿²¼ ±·´ °®±¼«½¬·±²ò Ì¸»» ¿®»¿ ¸¿ª» ³«½¸

¹»²¬´»® ´±°» ¬¸¿² ¬¸» ·¬»� ³±«²¬¿·²±« ®»¹·±²ô ¿²¼ «°°±®¬ ¸¿¾·¬¿¬ ·²½´«¼·²¹ 

½±¬¬±²©±±¼ñ©·´´±© ®·°¿®·¿² º±®»¬ ¿²¼ ®·°¿®·¿² ½®«¾ ¸¿¾·¬¿¬ ¿´±²¹ ¼®¿·²¿¹»ô ¿²²«¿´

¹®¿´¿²¼ ¿²¼ ª¿®·±« ½®«¾ ½±³³«²·¬·» ·² ¬¸» «°´¿²¼ô ¿²¼ ®«¼»®¿´ ª»¹»¬¿¬·±² ¿²¼ ¾¿®»

¹®±«²¼ ·² ¼·¬«®¾»¼ ¿®»¿ò

3.2 METHODS AND SOURCE MATERIALS

Ì¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² °®»»²¬ ¿ ·²¹´» ³¿° ±º ¶«®··¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·²

¬¸» ¬«¼§ ¿®»¿ ¬¸¿¬ ¸¿ ¾»»² ½±³°·´»¼ º®±³ »ª»®¿´ ¬»½¸²·½¿´ ¼±½«³»²¬ °®±¼«½»¼ ¾»¬©»»²

îððì ¿²¼ îððçò Þ»½¿«» ¿´´ ±º ¬¸» ±«®½» ³¿¬»®·¿´ «¬·´·¦»¼ ·² ¬¸· ¬«¼§ ·²½´«¼»¼ ³¿° ¼¿¬¿ ·²

Ù»±¹®¿°¸·½ ×²º±®³¿¬·±² Í§¬»³ øÙ×Í÷ º±®³¿¬ô Ù×Í ±º¬©¿®» ©¿ «»¼ ¬± ½±³°·´» ¿²¼

½±³¾·²» ¬¸» ±«®½» ¼¿¬¿ò

Û¿½¸ ¼¿¬¿ ±«®½» ½±²¬¿·²»¼ ±²» ±® ³±®» ¸¿°» º·´» ¬¸¿¬ °¿¬·¿´´§ ¼»º·²»¼ ¬¸» ´±½¿¬·±² ¿²¼

»¨¬»²¬ ±º ¿®»¿ ³¿°°»¼ ¿ ©»¬´¿²¼ ¾§ ¬¸¿¬ °¿®¬·½«´¿® ·²ª»¬·¹¿¬·±²ò Ì¸» ©»¬´¿²¼ ¿®»¿ ©»®»

³¿°°»¼ ·² ¬¸» ±«®½» ³¿¬»®·¿´ ¿ »²½´±»¼ ¸¿°»ô ±® °±´§¹±²ô ¿²¼ ©»®» ¼·¬·²¹«·¸»¼ º®±³

±¬¸»®ô ²±²ó©»¬´¿²¼ °±´§¹±² ¾§ ¿¬¬®·¾«¬» ·²º±®³¿¬·±² ·² ¬¸» ¼¿¬¿ »¬ò Ì¸» ¿®»¿ »ª¿´«¿¬»¼ ·²

¬¸» º±«® ¼¿¬¿ ±«®½» ©»®» ³«¬«¿´´§ »¨¸¿«¬·ª»ô ³»¿²·²¹ ¬¸¿¬ ¬¸»®» ©¿ ²± °±®¬·±² ±º ¬¸»

¬«¼§ ¿®»¿ ¬¸¿¬ ©¿ ²±¬ ½±ª»®»¼ ·² ±²» ±® ³±®» ±º ¬¸» ±«®½» ³¿¬»®·¿´ò Ø±©»ª»®ô ¬¸» ¿®»¿

»ª¿´«¿¬»¼ ©»®» ²±¬ ³«¬«¿´´§ »¨½´«·ª»ô ± ½»®¬¿·² °±®¬·±² ±º ¬¸» ¬«¼§ ¿®»¿ ©»®» ½±ª»®»¼ ¾§

³±®» ¬¸¿² ±²» ¼¿¬¿ ±«®½»ò

×² °±®¬·±² ±º ¬¸» ¬«¼§ ¿®»¿ ©¸»®» ±²´§ ±²» ¼¿¬¿ ±«®½» °®±ª·¼»¼ ©»¬´¿²¼ ¼»´·²»¿¬·±²

·²º±®³¿¬·±²ô «½¸ ¿ ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ ¿²¼ °±®¬·±² ±º ¬¸» ÎÓÜÐ ·¬» ¬¸¿¬ ©»®» ²±¬

©·¬¸·² ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ½±®®·¼±®ô ¬¸» ©»¬´¿²¼ °±´§¹±² º®±³ ¬¸¿¬ ¼¿¬¿ ±«®½» ©»®»

½±°·»¼ ·²¬± ¬¸» ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²ò ×² °±®¬·±² ±º ¬¸» ¬«¼§ ¿®»¿ ©¸»®» ³±®» ¬¸¿²

±²» ¼¿¬¿ ±«®½» °®±ª·¼»¼ ©»¬´¿²¼ ·²º±®³¿¬·±²ô ¬¸» «²·±² ±º ¿´´ ©»¬´¿²¼ °±´§¹±² º®±³ ¬¸±»

±«®½» ©¿ ½±°·»¼ ·²¬± ¬¸» ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²ò Ì¸· · ¿ ³±®» ½±²»®ª¿¬·ª»

¿°°®±¿½¸ ¬¸¿² ½¸±±·²¹ ¬± ¿¼±°¬ ±²» »¬ ±º ©»¬´¿²¼ ¾±«²¼¿®·» ±ª»® ¿²±¬¸»®ô ¿ ·¬ ¿·¹²

©»¬´¿²¼ ¬¿¬« ¬± ¿ °±´§¹±² ·º ¿²§ ±²» ±º ¬¸» ¼¿¬¿ ±«®½» »ª¿´«¿¬»¼ ·¼»²¬·º·»¼ ¬¸» °±´§¹±² ¿

¿ ©»¬´¿²¼ò

×¬ ¸±«´¼ ¾» ²±¬»¼ ¬¸¿¬ ¬¸» ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² · ¿ �°´¿²²·²¹ó´»ª»´� ¼»´·²»¿¬·±²ô ¿ 

·¬ ®»´·» ±² ³«¬´·°´» ¼¿¬¿ ±«®½»ô ¼¿¬·²¹ º®±³ ¼·ºº»®»²¬ §»¿® ¿²¼ «·²¹ ¼·ºº»®»²¬ ·²ª»¬·¹¿¬·±²

³»¬¸±¼ò É¸·´» ¼¿¬¿ ±«®½» ¾¿»¼ ±² º·»´¼ ·²ª»¬·¹¿¬·±² ¿®» ¿ª¿·´¿¾´» º±® ±³» °±®¬·±² ±º

¬¸» ¬«¼§ ¿®»¿ô ±¬¸»® ¿®»¿ ©»®» ¼»´·²»¿¬»¼ ¬¸®±«¹¸ ¿²¿´§· ±º ¿»®·¿´ °¸±¬±¹®¿°¸ò Ì¸» º±«®

S:\03 PROJ\Newhall Ranch Draft EIS\10_2007 Wetland Delineation\Final\Newhall Composite Wet Del Report - Final 4-2-09.doc íóí
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±«®½» º®±³ ©¸·½¸ °¿¬·¿´ ©»¬´¿²¼ ¼¿¬¿ ©¿ ½±³°·´»¼ º±® ¬¸» ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²

¿®» ¼»½®·¾»¼ ¾»´±©ò

3.2.1 URS Corporation (2004) Delineation Report for the RMDP Site

×² ¬¸» ©·²¬»® ±º îððíô ËÎÍ ¬¿ºº ½±²¼«½¬»¼ ¿ ¼»´·²»¿¬·±² ±º ¿´´ ©¿¬»® »¨¸·¾·¬·²¹ ¿² ±®¼·²¿®§

¸·¹¸ ©¿¬»® ³¿®µ ¿²¼ ¿´´ ÝÜÚÙó¶«®·¼·½¬·±²¿´ ¬®»¿³¾»¼ °®»»²¬ ©·¬¸·² ¬¸» ÎÓÜÐ ·¬»å ¿

¬»½¸²·½¿´ ®»°±®¬ ©¿ ½±³°´»¬»¼ ·² »¿®´§ îððìò Ì¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ô Í¿´¬ Ý®»»µô ¿²¼

°±®¬·±² ±º ¬¸» Ð±¬®»®± Ý¿²§±² ¼®¿·²¿¹» ©»®» º±«²¼ ¬± ¾» ¬¸» ±²´§ °»®»²²·¿´ ¬®»¿³ ±²ó·¬»å

³¿²§ ¶«®·¼·½¬·±²¿´ ·²¬»®³·¬¬»²¬ ¿²¼ »°¸»³»®¿´ ¬®»¿³ ¿´± ©»®» °®»»²¬ò Ì¸» îððì

¼»´·²»¿¬·±² ©¿ ½±²¼«½¬»¼ ¾§ ©¿´µ·²¹ ¬¸» ¶«®·¼·½¬·±²¿´ ¾±«²¼¿®·» «·²¹ «¾ó³»¬»® ¿½½«®¿¬»

ÙÐÍ «²·¬ ½¿°¿¾´» ±º ³¿°°·²¹ °±´§¹±² ·² ¬¸» º·»´¼å ¬¸»» ¼¿¬¿ ©»®» ¬¸»² ¬®¿²º»®®»¼ ·²¬± ¿

Ù×Í ¼¿¬¿¾¿»ò ß´¬¸±«¹¸ ¬¸» îððì ¼»´·²»¿¬·±² ¼·¼ ²±¬ »ª¿´«¿¬» ©»¬´¿²¼ ¿®»¿ °»½·º·½¿´´§ô º±«®

±º ¬¸» ÝÜÚÙó¶«®·¼·½¬·±²¿´ ¬®»¿³¾»¼ ¿®»¿ ·¼»²¬·º·»¼ ·² ¬¸· ®»°±®¬ ©»®» ¼»¬»®³·²»¼ ¬± ³»»¬

©»¬´¿²¼ ½®·¬»®·¿ ¼«» ¬± ¬¸» ±¾ª·±« ¿²¼ ½±²¬·²«±« °®»»²½» ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±²ô

¿¬«®¿¬»¼ ±·´ô ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ò Ì©± ±º ¬¸»» ¿®»¿ ¿®» ½·³±²¬¿²» ¿´µ¿´· ³¿®¸»

©·¬¸·² ¬¸» Ð±¬®»®± Ý¿²§±² ¼®¿·²¿¹»æ ±²» · ´±½¿¬»¼ ¿¼¶¿½»²¬ ¬± ¬¸» ´±©óº´±© ¬®»¿³ ½¸¿²²»´

²»¿® ¬¸» ½¿²§±² ³±«¬¸ ¿²¼ ¬¸» ±¬¸»® · ©·¬¸·² ¬¸» ´±©óº´±© ½¸¿²²»´ ¿°°®±¨·³¿¬»´§ ±²» ³·´»

«°¬®»¿³ò ß ¬¸·®¼ ©»¬´¿²¼ ¿®»¿ ©¿ ·¼»²¬·º·»¼ ¿¬ ¿ ½±²º´«»²½» ±º ¬©± ¾®¿²½¸» ·² ¬¸» Í¿´¬

Ý®»»µ ¼®¿·²¿¹»ô ©¸»®» °»®»²²·¿´ º´±© °®»¿¼ ±«¬ ¿½®± ¿ º´¿¬ º´±±¼°´¿·² ¿®»¿ò Ì¸» º±«®¬¸

¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·² ¬¸» ÎÓÜÐ ·¬» · ¿ °®·²¹ ½±³°´»¨ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±®

²»¿® ¬¸» ³±«¬¸ ±º Ó·¼¼´» Ý¿²§±²ô ©¸»®» °»®»²²·¿´ º´±© ¼±©² ¿ ´±°» º®±³ ¿ °®·²¹ «°°±®¬

»¨¬»²·ª»ô ¼»²» ®·°¿®·¿² ª»¹»¬¿¬·±² ¿²¼ ½±²¬·²«±« ±·´ ¿¬«®¿¬·±²ò Þ»½¿«» ¬¸· ¼»´·²»¿¬·±²

®»°±®¬ ¼·¼ ²±¬ °»½·º·½¿´´§ ·²ª»¬·¹¿¬» ©»¬´¿²¼ô ¬¸» ®»°±®¬ ¼±» ²±¬ °®±ª·¼» ¿½®»¿¹» »¬·³¿¬»

º±® ¬¸»» ·¬»ò Ø±©»ª»®ô ¿½®»¿¹» ¸¿ª» ¾»»² ½¿´½«´¿¬»¼ ¾¿»¼ ±² ¬¸» Ù×Í ¼¿¬¿ô ¿²¼ ¿®»

°®»»²¬»¼ ·² Í»½¬·±² íòì Î»«´¬ô ¾»´±©ò Ì¸» ËÎÍ Ý±®°±®¿¬·±² îððì ¶«®·¼·½¬·±²¿´

¼»´·²»¿¬·±² ±º ¬¸» ÎÓÜÐ ·¬» · ·²½´«¼»¼ ¿ ß°°»²¼·¨ Ü ±º ¬¸· ½±³°±·¬» ©»¬´¿²¼

¼»´·²»¿¬·±²ò

3.2.2 Lukos and Associates (2008) Delineation Report for the Entrada Planning Area

ß ¬«¼§ ½±²¼«½¬»¼ ¾§ Ô«µ± ¿²¼ ß±½·¿¬» ·² îððè ¼»´·²»¿¬»¼ ¬¸» ´·³·¬ ±º ©¿¬»® ±º ¬¸»

Ë²·¬»¼ Í¬¿¬»ô Ý±®° ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ô ¿²¼ ÝÜÚÙ ¶«®·¼·½¬·±²¿´ ¬®»¿³ ©·¬¸·² ¬¸»

Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ò Ó»¬¸±¼ «¬·´·¦»¼ ·²½´«¼»¼ º·»´¼ «®ª»§ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» Ý±®°� 

É»¬´¿²¼ Ü»´·²»¿¬·±² Ó¿²«¿´ øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ô ³¿°°·²¹ ±º ¶«®·¼·½¬·±²¿´

¿®»¿ ±² ³¿° ¿²¼ ¿»®·¿´ °¸±¬±¹®¿°¸ ·² ¬¸» º·»´¼ô ¿²¼ ¼·¹·¬·¦·²¹ ¬¸· ·²º±®³¿¬·±² ¬± ½®»¿¬» ¿

Ù×Í ´¿§»®ò Ì¸· ¬«¼§ ·¼»²¬·º·»¼ º±«® ¶«®·¼·½¬·±²¿´ ¼®¿·²¿¹» §¬»³ ©·¬¸·² ¬¸» Û²¬®¿¼¿

°´¿²²·²¹ ¿®»¿ô ±²» ±º ©¸·½¸ ©¿ ¬¸» Ó¿¹·½ Ó±«²¬¿·² Ý¿²§±² ¼®¿·²¿¹» °®»ª·±«´§ ¼»´·²»¿¬»¼

¾§ ËÎÍ ¼«®·²¹ ¬¸» îððì ¼»´·²»¿¬·±² ±º ¬¸» ÎÓÜÐ ·¬» øÌ¸» ¼®¿·²¿¹» ¹»²»®¿´´§ º±´´±© ¬¸»

¾±«²¼¿®§ ¾»¬©»»² ¬¸» ÎÓÜÐ ¬«¼§ ¿®»¿ ¿²¼ ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ô ¿²¼ °±®¬·±² ±º ¬¸»

¼®¿·²¿¹» ¿®» ©·¬¸·² »¿½¸ ¿®»¿ò Ø±©»ª»®ô º±® ·³°´·½·¬§ ±º ¿²¿´§·ô ¬¸» Ó¿¹·½ Ó±«²¬¿·²

Ý¿²§±² ¼®¿·²¿¹» · ½±²·¼»®»¼ ¬± ¾» ©·¬¸·² ¬¸» ÎÓÜÐ ¬«¼§ ¿®»¿÷ò Ì¸» ¬«¼§ ·¼»²¬·º·»¼
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¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·² ¬©± ±º ¬¸» ¼®¿·²¿¹» ©·¬¸·² ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ô ¿²¼

®»°±®¬»¼ ¬¸» ¬±¬¿´ ¿½®»¿¹» ±º ¬¸»» ¿®»¿ ¬± ¾» ðòïë ¿½®»ò Ì¸» îððè Ô«µ± ¿²¼ ß±½·¿¬»

¼»´·²»¿¬·±² ®»°±®¬ º±® ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ · ·²½´«¼»¼ ¿ ß°°»²¼·¨ Û ¬± ¬¸· ½±³°±·¬»

©»¬´¿²¼ ¼»´·²»¿¬·±²ò

3.2.3 URS Corporation/Dudek and Associates (2006) Planning-level Delineation of

Wetlands in the Santa Clara River through Interpretation of Aerial

Photography

×² îððêô ¾·±´±¹·¬ º®±³ ËÎÍ Ý±®°±®¿¬·±² ¿²¼ Ü«¼»µ ¿²¼ ß±½·¿¬» ¶±·²¬´§ «²¼»®¬±±µ ¿

°´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ±º Ý±®°ó¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·² ¬¸» ®»¿½¸ ±º ¬¸» Í¿²¬¿

Ý´¿®¿ Î·ª»® ½±®®·¼±® ·² ¬¸» ÎÓÜÐ ·¬»ò Ì¸» »¨¬»²¬ ±º ©»¬´¿²¼ ©·¬¸·² ¬¸· ®»¿½¸ ©¿

¼»¬»®³·²»¼ ¬¸®±«¹¸ ¿² ¿²¿´§· ±º ¸·¹¸ó®»±´«¬·±² øê ·²½¸ °·¨»´÷ ¿»®·¿´ °¸±¬±¹®¿°¸ º´±©² ¾§

Î±¾»®¬ Öò Ô«²¹ ¿²¼ ß±½·¿¬» ±² Ó¿§ îìô îððêò ß´¬¸±«¹¸ ¸§¼®±´±¹·½ ¿²¼ ±·´ ³¿° ©»®»

®»ª·»©»¼ ¼«®·²¹ ¬¸· »ºº±®¬ô ·¬ ©¿ ¼»¬»®³·²»¼ ¬¸¿¬ ¬¸» ¿ª¿·´¿¾´» ³¿° ´¿½µ»¼ ¬¸» ®»±´«¬·±²

²»½»¿®§ ¬± ¾» «»º«´ ·² ¼»´·²»¿¬·²¹ ©»¬´¿²¼ ¾±«²¼¿®·» ¿¬ ¬¸» ¼»·®»¼ ½¿´» øÚ±® »¨¿³°´»ô

¬¸» Í±·´ Í«®ª»§ ±º Í¿² Ú®¿²½· ß®»¿ô Ý¿´·º±®²·¿ ÅËÍÜß îððéÃ ³¿° ²»¿®´§ ¬¸» »²¬·®»

®·ª»®¾»¼ ©·¬¸·² ¬¸· ®»¿½¸ ¿ Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ô ¿ °®±¾´»³¿¬·½ ±·´ ¬§°»÷ò Þ»½¿«» ¬¸»

»¨¬»²¬ ±º ¸§¼®·½ ±·´ ©·¬¸·² ¬¸» ¬«¼§ ®»¿½¸ ©¿ ²±¬ ¼·½»®²·¾´» º®±³ »·¬¸»® ¬¸» ¿»®·¿´

°¸±¬±¹®¿°¸ ±® ¬¸» ±·´ ³¿°ô ±·´ ©»®» ²±¬ «»¼ ¿ ¿ ½®·¬»®·±² ·² ¬¸» ¼»´·²»¿¬·±²ò ×²¬»¿¼ô ¬±

¾» ½±²»®ª¿¬·ª»ô ¿´´ ¿®»¿ ©¸»®» ©»¬´¿²¼ ¸§¼®±´±¹§ ¿²¼ ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ©»®» »ª·¼»²¬

©»®» ³¿°°»¼ ¿ ©»¬´¿²¼ô ®»¹¿®¼´» ±º ±·´ ½±²¼·¬·±²ò

Ûª·¼»²½» ±º ©»¬´¿²¼ ¸§¼®±´±¹§ ©¿ ¼»¬»®³·²»¼ ¬¸±«¹¸ »ª¿´«¿¬·±² ±º ¬¸» ¿»®·¿´ °¸±¬±¹®¿°¸

º±® »ª·¼»²½» ±º ½±«®ô ¿²¼ ¬¸®±«¹¸ ·²°»½¬·±² ±º ¬¸» º·»´¼ó¼»´·²»¿¬»¼ ±®¼·²¿®§ ¸·¹¸ ©¿¬»®

³¿®µ ¾±«²¼¿®·» °®»»²¬»¼ ·² ¬¸» ËÎÍ îððì ¶«®·¼·½¬·±² ¼»´·²»¿¬·±² ±º ¬¸» ÎÓÜÐ ·¬»ò ß´´

¿®»¿ ©·¬¸·² ±® ¿¼¶¿½»²¬ ¬± ¬¸» ³¿°°»¼ ®·ª»® ½¸¿²²»´ ¬¸¿¬ ¸±©»¼ ·¹² ±º ®»½»²¬ ½±«® ±² ¬¸»

¿»®·¿´ °¸±¬± ©»®» ½±²·¼»®»¼ ¬± »¨¸·¾·¬ ©»¬´¿²¼ ¸§¼®±´±¹§ò

Ü±³·²¿²½» ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ©¿ ¼»¬»®³·²»¼ ¬¸®±«¹¸ »ª¿´«¿¬·±² ±º ¬¸» ÎÓÜÐ ·¬»

ª»¹»¬¿¬·±² ³¿° °®»°¿®»¼ ¾§ Ü«¼»µ ¿²¼ ß±½·¿¬» ·² îððê ·² ½±²¶«²½¬·±² ©·¬¸ ¬¸» ¿»®·¿´

°¸±¬±¹®¿°¸ò É¸»®» ®·°¿®·¿² ª»¹»¬¿¬·±² ½±³³«²·¬·» ©»®» ·¼»²¬·º·»¼ ±² ¬¸» ª»¹»¬¿¬·±² ³¿°ô

¬¸» ¿·® °¸±¬± ©¿ »¨¿³·²»¼ô ¿²¼ ¿´´ ¿®»¿ ©·¬¸·² ±® ¿¼¶¿½»²¬ ¬± ³¿°°»¼ ®·°¿®·¿² ª»¹»¬¿¬·±²

¬¸¿¬ ¿°°»¿®»¼ ª»¹»¬¿¬»¼ ©»®» ½±²·¼»®»¼ ¬± »¨¸·¾·¬ ¿ °®»¼±³·²¿²½» ±º ¸§¼®±°¸§¬·½

ª»¹»¬¿¬·±²ô »¨½»°¬ ©¸»² ¬¸» ª»¹»¬¿¬·±² ³¿° ·²¼·½¿¬»¼ ¬¸¿¬ ¿ ¼·ºº»®»²¬ô ²±²ó¸§¼®±°¸§¬·½

ª»¹»¬¿¬·±² ¬§°» ©¿ °®»»²¬ò

Ò± ¬»½¸²·½¿´ ®»°±®¬ ±® ±¬¸»® ©®·¬¬»² ¼±½«³»²¬ ©¿ °®±¼«½»¼ º®±³ ¬¸· ¬«¼§å ¬¸» ¬¿²¹·¾´»

®»«´¬ ±º ¬¸» °´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±® ©¿ ¿ Ù×Í ¸¿°»

º·´» ¼±½«³»²¬·²¹ ¬¸» ´±½¿¬·±² ¿²¼ »¨¬»²¬ ±º ©»¬´¿²¼ ¼»´·²»¿¬»¼ò ß½®»¿¹» ¸¿ª» ¾»»²

½¿´½«´¿¬»¼ ¾¿»¼ ±² ¬¸· Ù×Í ¼¿¬¿ô ¿²¼ ¿®» °®»»²¬»¼ ·² Í»½¬·±² íòì Î»«´¬ô ¾»´±©ò
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3.2.4 URS Corporation (2007) Field Delineation of Wetlands in Proposed Bridge

Alignment Areas

×² îððéô ËÎÍ Ý±®°±®¿¬·±² ½±²¼«½¬»¼ ¿ ©»¬´¿²¼ ¼»´·²»¿¬·±² ±º °±¬»²¬·¿´´§ ¶«®·¼·½¬·±²¿´

º»¿¬«®» ·² °±®¬·±² ±º ¬¸» ÎÓÜÐ ·¬» ©¸»®» ³¿¶±® ·²º®¿¬®«½¬«®» ·³°®±ª»³»²¬ô «½¸ ¿

®±¿¼©¿§ ¾®·¼¹» ¿½®± ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ô ¿®» °®±°±»¼ò Ì¸· º·»´¼ ·²ª»¬·¹¿¬·±² ©¿

°»®º±®³»¼ ·² ¿½½±®¼¿²½» ©·¬¸ ¬¸» °®±½»¼«®» »¬ º±®¬¸ ·² ¬¸» Corps of Engineers Wetlands

Delineation Manual øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ô Ü»°¿®¬³»²¬ ±º ¬¸» ß®³§ øÜÑß÷

Clarification and Interpretation of the 1987 USACE Wetland Delineation Manual øÜÑß

ïççî÷ô ¿²¼ ¬¸» Interim Regional Supplement to the Corps of Engineers Wetland Delineation

Manual: Arid West Region øËÍßÝÛ îððêå ß®·¼ É»¬ Î»¹·±² Í«°°´»³»²¬÷ò Ü¿¬¿ ½±´´»½¬»¼

¼«®·²¹ ¬¸» ¿»³»²¬ ±º ©»¬´¿²¼ ©»®» ®»½±®¼»¼ ±² É»¬´¿²¼ Ü»¬»®³·²¿¬·±² Ü¿¬¿ Ú±®³ � 

ß®·¼ É»¬ Î»¹·±² Í«°°´»³»²¬ øÝ±®° îððê÷ò ß ¬±¬¿´ ±º íê ¿³°´» °±·²¬ ´±½¿¬·±² ©»®»

»´»½¬»¼ ·² ¾±¬¸ °±¬»²¬·¿´ ©»¬´¿²¼ ¿²¼ «°´¿²¼ ¿®»¿ ¬± ¼»¬»®³·²» ¬¸» ©»¬´¿²¼ñ«°´¿²¼

¾±«²¼¿®§ ¿²¼ ½¸¿®¿½¬»®·¦» ¬¸» ª»¹»¬¿¬·±²ô ±·´ô ¿²¼ ¸§¼®±´±¹§ ±º ¬¸» ¿®»¿ò Í±·´ °·¬ ©»®»

»¨½¿ª¿¬»¼ ·² ¿®»¿ «°°±®¬·²¹ ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¬± ¼»¬»®³·²» ¬¸» »¨¬»²¬ ±º ¿¬«®¿¬·±²

¿²¼ ¬± »¨¿³·²» ¬¸» ±·´ º±® °±·¬·ª» ·²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ò Í±·´

°·¬ ©»®» ¿´± »¨½¿ª¿¬»¼ ·² «°´¿²¼ ¿®»¿ ¿¼¶¿½»²¬ ¬± ©»¬´¿²¼ ¬± ¿·¼ ·² ¼»´·²»¿¬·²¹ ¬¸» »¨¬»²¬

±º ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ò ß¬ »¿½¸ ¿³°´» °±·²¬ô °´¿²¬ °»½·» ½±³°±·¬·±² ¿²¼ ·²¼·½¿¬±® ±º

¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ ©»®» ®»½±®¼»¼ò Í¿³°´» °±·²¬ ´±½¿¬·±² ©»®» ®»½±®¼»¼ ·²

¬¸» º·»´¼ «·²¹ ¿ Ì®·³¾´» Ù»±Û¨°´±®»® Í»®·» îððí ÙÐÍ «²·¬ ½¿°¿¾´» ±º «¾ó³»¬»® ¿½½«®¿½§

¿²¼ ©»®» °´±¬¬»¼ ±² ¿»®·¿´ °¸±¬±¹®¿°¸ ±ª»®´¿·¼ ©·¬¸ ¬¸» ¿°°®±¨·³¿¬» ¾®·¼¹» ¿²¼ ¾¿²µ

¬¿¾·´·¦¿¬·±² º±±¬°®·²¬ ¿²¼ ¬«¼§ ´±½¿¬·±² ¾±«²¼¿®·»ò ß ¿³°´» °±·²¬ ©¿ ½±²·¼»®»¼ ¬± ¾»

©·¬¸·² ¿ ©»¬´¿²¼ ø¿² �·²� °±·²¬÷ ·º ¬¸» ¿®»¿ ³»¬ ¿´´ ¬¸®»» ©»¬´¿²¼ °¿®¿³»¬»®æ ¼±³·²¿²½» ¾§ 

¸§¼®±°¸§¬·½ °´¿²¬ °»½·»å °±·¬·ª» ©»¬´¿²¼ ¸§¼®±´±¹§ ·²¼·½¿¬±®å ¿²¼ ¸§¼®·½ ±·´ ½±²¼·¬·±²ò

×º ±²» ±® ³±®» ±º ¬¸»» °¿®¿³»¬»® ©¿ ²±¬ ³»¬ô ¬¸» °±·²¬ ©¿ ½±²·¼»®»¼ ²±¬ ¬± ¾» ©·¬¸·² ¿

©»¬´¿²¼ ø¿² �±«¬� °±·²¬÷ ¿²¼ ¿ ´·²» ©¿ ¼®¿©² ¾»¬©»»² ¬¸» ¬©± ¿³°´» °±·²¬ ±² ¬¸» ·¬» 

°»½·º·½ ¿»®·¿´ °¸±¬±¹®¿°¸ò

Ì¸» ËÎÍ îððé º·»´¼ ·²ª»¬·¹¿¬·±² ·¼»²¬·º·»¼ ¿ ¬±¬¿´ ±º çòðê ¿½®» ±º Ý±®°ó¶«®·¼·½¬·±²¿´

©»¬´¿²¼ ©·¬¸·² ¬¸» º±«® ¼·½®»¬» °¿®¬ ±º ¬¸» ÎÓÜÐ ·¬» »ª¿´«¿¬»¼ò Ì¸» ¬»½¸²·½¿´ ®»°±®¬ º®±³

¬¸· ·²ª»¬·¹¿¬·±² ½±³°®·» Ð¿®¬ Ñ²» ±º ¬¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²ô ¿²¼ · °®»»²¬»¼

¿¾±ª»ò

3.3 RESULTS

Þ¿»¼ ±² ¬¸» º±«® ¼¿¬¿ ±«®½» ·¼»²¬·º·»¼ ¿¾±ª»ô ¬¸» ¬«¼§ ¿®»¿ ½±²¬¿·² ©»¬´¿²¼ ©·¬¸·² ¬¸»

Í¿²¬¿ Ý´¿®¿ Î·ª»® ³¿·²¬»³ ¿²¼ ¬¸» Ð±¬®»®± Ý¿²§±² ¿²¼ Í¿´¬ Ý®»»µ ¬®·¾«¬¿®·» ©·¬¸·² ¬¸»

ÎÓÜÐ ·¬» ¿²¼ ©·¬¸·² ¬©± «²²¿³»¼ ¼®¿·²¿¹» ·² ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ò Ñº ¬¸» ¿½®»¿¹»

¼»´·²»¿¬»¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±®ô îòëï ¿½®» ¿®» ¿¬¬®·¾«¬¿¾´» ¬± ¿ °®·²¹ ½±³°´»¨ ²»¿® ¬¸»

³±«¬¸ ±º Ó·¼¼´» Ý¿²§±²ô ®¿¬¸»® ¬¸¿² ¬± ¬¸» ¸§¼®±´±¹·½ ·²º´«»²½» ±º ¬¸» ®·ª»® ·¬»´ºò Ì¿¾´» î

°®»»²¬ ¬¸» ¿½®»¿¹» ±º ©»¬´¿²¼ ¼»´·²»¿¬»¼ô ¿ °®»»²¬»¼ ·² ¬¸» ±«®½» ¬»½¸²·½¿´ ®»°±®¬ ¿²¼
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COMPOSITE WETLAND DELINEATION
NEWHALL RANCH RESOURCE MANAGEMENT

TABLE 2

CORPS JURISDICTIONAL WETLANDS WITHIN THE RMDP SITE AND ENTRADA PLANNING AREA (ACRES)

É»¬´¿²¼ ß½®»¿¹» º®±³

ËÎÍñÜ«¼»µ îððê É»¬´¿²¼ ß½®»¿¹» º®±³ Ì±¬¿´ É»¬´¿²¼ ß½®»¿¹»
É»¬´¿²¼ ß½®»¿¹» º®±³ É»¬´¿²¼ ß½®»¿¹» º®±³ Ð´¿²²·²¹óÔ»ª»´ ËÎÍ îððé Ü»´·²»¿¬·±² ©·¬¸·² ¬¸» ÎÓÜÐ Í·¬»

ËÎÍ îððì Í¬®»¿³¾»¼ Ô«µ± îððè Û²¬®¿¼¿ Ü»´·²»¿¬·±² ±º Î·ª»® ±º Þ®·¼¹» ß´·¹²³»²¬ ¿²¼ Û²¬®¿¼¿ Ð´¿²²·²¹

Ü®¿·²¿¹» Ü»´·²»¿¬·±² øº®±³ Ù×Í÷ Ü»´·²»¿¬·±² øÎ»°±®¬»¼÷ Ý±®®·¼±® øº®±³ Ù×Í÷ ß®»¿ øÎ»°±®¬»¼÷ ß®»¿

Santa Clara River Not Analyzed Not Analyzed 228 9.06 îíéòðê

Salt Creek 5.67 Not Analyzed Not Analyzed Not Analyzed ëòêé

Potrero Canyon 6.52 Not Analyzed Not Analyzed Not Analyzed êòëî

Spring Complex 2.14 Not Analyzed Not Analyzed Not Analyzed îòïì

Í«¾¬±¬¿´ ÎÓÜÐ Í·¬» ïìòíí Ò±¬ ß²¿´§¦»¼ îîè çòðê îëïòíç

Entrada Unnamed Drainages Not Analyzed ðòïë Not Analyzed Not Analyzed ðòïë

Í«¾¬±¬¿´ Û²¬®¿¼¿ Ð´¿²²·²¹ Not Analyzed ðòïë Not Analyzed Not Analyzed ðòïë

ß®»¿

Ù®¿²¼ Ì±¬¿´ ïìòíí ðòïë îîè çòðê îëïòëì
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½¿´½«´¿¬»¼ º®±³ ¬¸» ±«®½» Ù×Í ´¿§»®ò Ì¸»» ©»¬´¿²¼ ¿®» ¼»°·½¬»¼ ¹®¿°¸·½¿´´§ ±² Ú·¹«®» ïêò

Ì¸» º±«® ¿»³»²¬ ¼»´·²»¿¬»¼ ¿ ¬±¬¿´ ±º îëïòíç ¿½®» ±º ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·² ¬¸»

ÎÓÜÐ ·¬» ¿²¼ ¿² ¿¼¼·¬·±²¿´ ðòïë ¿½®» ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ô º±® ¿

¹®¿²¼ ¬±¬¿´ ±º îëïòëì ¿½®» ±º ¶«®·¼·½¬·±²¿´ ©»¬´¿²¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ò

3.4 CONCLUSION AND RECOMMENDATIONS

Ì¸» ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±² ·¼»²¬·º·»¼ ¿ ¬±¬¿´ ±º îëïòëì ¿½®» ±º ¶«®·¼·½¬·±²¿´

©»¬´¿²¼ ©·¬¸·² ¬¸» ¬«¼§ ¿®»¿ô ³±¬ ±º ©¸·½¸ ±½½«® ©·¬¸·² ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»® ³¿·²¬»³ò

×¬ · ·³°±®¬¿²¬ ¬± ²±¬» ¬¸¿¬ ¬¸» ª¿¬ ³¿¶±®·¬§ ±º ¬¸» ©»¬´¿²¼ ¿®»¿ ¼»´·²»¿¬»¼ ·² ¬¸» ±«®½»

¬«¼·» øîîè ¿½®»÷ ©¿ ·¼»²¬·º·»¼ ¬¸®±«¹¸ ¬¸» °´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ±º ¬¸» ®·ª»® ½±®®·¼±®ò

É¸·´» ·¬ · ¿´³±¬ ½»®¬¿·²´§ ¬®«» ¬¸¿¬ ¬¸» °´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² ³»¬¸±¼ »³°´±§»¼ ¾§ ¬¸»

¾·±´±¹·¬ ¿¬ ËÎÍ Ý±®°±®¿¬·±² ¿²¼ Ü«¼»µ ¿²¼ ß±½·¿¬» ·² îððê ¼»¬»®³·²» ©»¬´¿²¼

¾±«²¼¿®·» ©·¬¸ ´»»® ¿½½«®¿½§ ¬¸¿² ¬¸» ·²¬»²·ª» º·»´¼ ³»¬¸±¼ »¬ º±®¬¸ ·² ¬¸» É»¬´¿²¼

Ü»´·²»¿¬·±² Ó¿²«¿´ øÛ²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ ïçèé÷ô ·¬ · ·³°±®¬¿²¬ ¬± ®»³»³¾»® ¬¸¿¬ ¬¸»

Í¿²¬¿ Ý´¿®¿ Î·ª»® ³¿·²¬»³ · ¿ ¸·¹¸´§ ¼§²¿³·½ §¬»³ô ¿²¼ ¬¸¿¬ ¬¸» °®±°±»¼ ÎÓÜÐ · ¿

´±²¹ó¬»®³ °®±¶»½¬ò Ûª»² ·º ¬¸» »¨¬»²¬ ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±® ©»®» ¼»´·²»¿¬»¼

©·¬¸ ¬¸» «¬³±¬ °®»½··±² ¬±¼¿§ô ²¿¬«®¿´ º±®½» «½¸ ¿ ´¿¬»®¿´ ½¸¿²²»´ ³·¹®¿¬·±²ô ¹®±©¬¸ ¿²¼

½±«®·²¹ ±º ª»¹»¬¿¬·±²ô ¿²¼ »¼·³»²¬ ¼§²¿³·½ ©±«´¼ ®»²¼»® ¬¸» ¼»´·²»¿¬·±² °®±¹®»·ª»´§

´» ¿½½«®¿¬» ©·¬¸ »¿½¸ °¿·²¹ ¬±®³ »¿±²ò Ì¸» °´¿²²·²¹ó´»ª»´ ¼»´·²»¿¬·±² °®±ª·¼» ¿

®»¿±²¿¾´» »¬·³¿¬» ø®»¿´´§ ¿ ½±²»®ª¿¬·ª» »¬·³¿¬»ô ¼«» ¬± ¬¸» ³»¬¸±¼ »³°´±§»¼÷ ±º ¬¸»

©»¬´¿²¼ ¿½®»¿¹» ¬¸¿¬ ±½½«®®»¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±® ·² îððêô ¿²¼ ¬¸» º·»´¼ ¾¿»¼ ±«®½»

¼±½«³»²¬ °®±ª·¼» ±³»©¸¿¬ ³±®» ¿½½«®¿¬» »¬·³¿¬» ±º ¬¸» ´±½¿¬·±² ¿²¼ »¨¬»²¬ ±º ©»¬´¿²¼

·² ¬¸» §»¿® ©¸»² ¬¸±» ¿»³»²¬ ©»®» ½±²¼«½¬»¼ò Ñª»® ¬¸» íðó§»¿® ´·º» ±º ¬¸» °®±°±»¼

ÎÓÜÐ °®±¶»½¬ ·¬ · ²±¬ ´·µ»´§ ¬¸¿¬ ¿²§ ·²¹´» ¼»´·²»¿¬·±² ±º ©»¬´¿²¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±®ô

®»¹¿®¼´» ±º ¬¸» ³»¬¸±¼ »³°´±§»¼ô ©±«´¼ ®»³¿·² ¿½½«®¿¬»ò

Ü»°·¬» ¬¸· ®»¼«½¬·±² ·² ¿½½«®¿½§ ±ª»® ¬·³»ô ½±²·¼»®¿¾´» µ²±©´»¼¹» ½¿² ¾» ¹¿·²»¼ º®±³ ¬¸»

®»«´¬ ±º ¬¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²ò Ñ«¬·¼» ¬¸» ®·ª»® ³¿·²¬»³ô ·² ©»¬´¿²¼ ¿®»¿

«½¸ ¿ Ð±¬®»®± Ý¿²§±²ô Í¿´¬ Ý®»»µô ¿²¼ ¬¸» «²²¿³»¼ ¼®¿·²¿¹» ·² ¬¸» Û²¬®¿¼¿ °´¿²²·²¹ ¿®»¿ô

½¸¿²¹» ±½½«® ³«½¸ ³±®» ´±©´§ ¼«» ¬± ¬¸» ®»´¿¬·ª» ·²º®»¯«»²½§ ±º »¨¬®»³» º´±© »ª»²¬ ·²

¬¸»» ³¿´´ ©¿¬»®¸»¼ò É»¬´¿²¼ ·² ¬¸»» ¿®»¿ ©»®» ¼»´·²»¿¬»¼ «·²¹ ¸·¹¸´§ ¿½½«®¿¬» º·»´¼

³»¬¸±¼ô ¿²¼ ¬¸» ¼»´·²»¿¬·±² ¸±«´¼ °®±ª·¼» «»º«´ô ¿½½«®¿¬» ·²º±®³¿¬·±² º±® «¾¬¿²¬·¿´´§

´±²¹»® ¬¸¿² ¼»´·²»¿¬·±² ½±²¼«½¬»¼ ©·¬¸·² ¬¸» ®·ª»® ½±®®·¼±®ò ×² ¿¼¼·¬·±²ô ¬¸» ½±³°·´¿¬·±² ±º

³¿²§ ±«®½» ¼»´·²»¿¬·±² ·²¬± ¿ ·²¹´» ´¿§»® ¿´´±© ¿² ¿»³»²¬ ±º ¬¸» °®±°±»¼ ÎÓÜÐ� 

·³°¿½¬ ±² ©»¬´¿²¼ ¬¸¿¬ ©±«´¼ ²±¬ ±¬¸»®©·» ¾» °±·¾´»ò Ý±³¾·²·²¹ ¬¸» ª¿®·±« °¿¬·¿´ ¼¿¬¿

»¬ »®ª» ¬± »´·³·²¿¬» ¬¸» ¼¿¬¿ ¹¿° ¬¸¿¬ ©±«´¼ »¨·¬ ·º ±²´§ ±²» ±º ¬¸» ¿»³»²¬ ©»®»

«»¼ ø·²½» ²± ·²¹´» ¿»³»²¬ ¼»´·²»¿¬»¼ ©»¬´¿²¼ ©·¬¸·² ¬¸» »²¬·®» ¬«¼§ ¿®»¿÷ ©¸·´» ¿´±

»´·³·²¿¬·²¹ ¬¸» ±ª»®´¿° ·² ¬¸» ·²¼·ª·¼«¿´ Ù×Í ´¿§»® ¬¸¿¬ °®»ª»²¬ ¿² ¿²¿´§¬ º®±³

³¿¬¸»³¿¬·½¿´´§ ½±³¾·²·²¹ ¼¿¬¿ º®±³ »¿½¸ ´¿§»® ¬± ¹»¬ ¿ ½±³¾·²»¼ ©»¬´¿²¼ ·³°¿½¬ ¬±¬¿´ò
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Figure 16.  Wetlands Within the RMDP Site 
and Entrada Planning Area 

Corps Jurisdictional Wetlands 

Source: 

Wetland delineations performed by Dudek, Glen Lukos and URS; 

1-foot resolution aerial basemap, flown July 2007, AirPhotoUSA 

URS/Dudek Aerial Interpreted, 2006 

URS Field Mapped, 2004 

Glen Lukos Field Mapped, 2007 

URS Field Mapped, 2007 

RMDP and Entrada Study Area 
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Þ¿»¼ ±² ¬¸» ·²º±®³¿¬·±² ¿¾±ª»ô ËÎÍ ®»½±³³»²¼ ¬¸¿¬ ¬¸· ½±³°±·¬» ©»¬´¿²¼ ¼»´·²»¿¬·±²

¾» «°°´»³»²¬»¼ ¾§ ³¿´´»®ó½¿´»ô º·»´¼ó¾¿»¼ ¼»´·²»¿¬·±² °®·±® ¬± ½±²¬®«½¬·±² ±º ·²¼·ª·¼«¿´

ÎÓÜÐ °®±¶»½¬ ½±³°±²»²¬ò Ì¸» ÎÓÜÐ ¬»½¸²·½¿´ ¼±½«³»²¬ øÜ«¼»µ îððê¾÷ ·¼»²¬·º·» ¬¸»

¬§°» ¿²¼ ´±½¿¬·±² ±º º¿½·´·¬·» °®±°±»¼ô ¾«¬ · ·²¬»²¼»¼ ¬± °®±ª·¼» «ºº·½·»²¬ º´»¨·¾·´·¬§ º±®

º«¬«®» ÎÓÜÐ ½±³°±²»²¬ ¬± ³»»¬ ½¸¿²¹·²¹ ¼»³¿²¼ ©¸·´» ¿ª±·¼·²¹ ·³°¿½¬ ¬± ¬¸» ¿¯«¿¬·½

»²ª·®±²³»²¬ ¬± ¬¸» ³¿¨·³«³ »¨¬»²¬ °®¿½¬·½¿¾´»ò Ì± ¬¸· »²¼ô ¬¸» ¼»´·²»¿¬·±² ¸±«´¼ ·¼»¿´´§

¾» ½±²¼«½¬»¼ ½´±» »²±«¹¸ ¬± ¬¸» ¬·³» ±º ½±²¬®«½¬·±² ¬± ³·²·³·¦» ¬¸» »ºº»½¬ ±º ²¿¬«®¿´ ®·ª»®

¼§²¿³·½ô ¾«¬ º¿® »²±«¹¸ ·² ¿¼ª¿²½» ¬± ¿´´±© ½±²·¼»®¿¬·±² ±º ¼»·¹² ½¸¿²¹» ¬¸¿¬ ½±«´¼

¿ª±·¼ ±® ³·²·³·¦» ·³°¿½¬ ¬± °»½·¿´ ¿¯«¿¬·½ ·¬»ò
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SECTION 4.0

REFERENCES

Ý¿´º´±®¿ò îððêò Ñ²´·²» ¼¿¬¿¾¿» ©»¾·¬»ò ¸¬¬°æññ©©©ò½¿´º´±®¿ò±®¹ò Ì¸» ©»¾·¬» ©¿ ª··¬»¼

Í»°¬»³¾»® îèô ¬¸®±«¹¸ Ò±ª»³¾»® îô îððéò

Ý¿´·º±®²·¿ Ü·ª··±² ±º Ñ·´ô Ù¿ ¿²¼ Ù»±¬¸»®³¿´ Î»±«®½» øÜÑÙÙÎ÷ò îðððò Ð«¾´·½ Ô¿²¼

Í«®ª»§ Í§¬»³ Ì±©²¸·° Î¿²¹» Í»½¬·±² Ü¿¬¿¾¿»ò Ü»½»³¾»®ò

Ý¿´·º±®²·¿ ×²ª¿·ª» Ð´¿²¬ Ý±«²½·´ò îððéò Ý¿´·º±®²·¿ ×²ª¿·ª» Ð´¿²¬ ×²ª»²¬±®§ Ü¿¬¿¾¿»ò ¸¬¬°æññ

©©©ò½¿´ó·°½ò±®¹ñ·°ñ·²ª»²¬±®§ñ©»»¼´·¬ò°¸°ò Ì¸» ©»¾·¬» ©¿ ª··¬»¼ Ñ½¬±¾»® ïìô ¬¸®±«¹¸

Ò±ª»³¾»® îô îððéò

Ý¿®¿¾»´´ ªò Ë²·¬»¼ Í¬¿¬»ô îððêò

Ý±©¿®¼·²ô »¬ ¿´ò ïçéçò Classification of Wetlands and Deepwater Habitats of the United

Statesò ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í»®ª·½»ò

Ü»°¿®¬³»²¬ ±º ¬¸» ß®³§ò ïççîò Clarification and Interpretation of the 1987 USACE Wetland

Delineation Manualò

Ü«¼»µ ¿²¼ ËÎÍ Ý±®°±®¿¬·±²ò îððêò ß»®·¿´ ×²¬»®°®»¬»¼ É»¬´¿²¼ Ù×Í ´¿§»®ò Ë²°«¾´·¸»¼

Î»°±®¬ò

Ü«¼»µò îððê¿ò Ê»¹»¬¿¬·±² Í«®ª»§ Ù×Í ´¿§»®ò

îððê¾ò Ò»©¸¿´´ Î¿²½¸ Î»±«®½» Ó¿²¿¹»³»²¬ ¿²¼ Ü»ª»´±°³»²¬ Ð´¿²ò

Û²ª·®±²³»²¬¿´ Ô¿¾±®¿¬±®§ò ïçèéò Corps of Engineers Wetland Delineation Manualò

Ì»½¸²·½¿´ Î»°±®¬ Çóèéóïò ËòÍò ß®³§ Ý±®° ±º Û²¹·²»»®ô É¿¬»®©¿§ Û¨°»®·³»²¬

Í¬¿¬·±²ò Ê·½µ¾«®¹ô ÓÍò Ö¿²«¿®§ò

Ø·½µ³¿²ô ÖòÝò ïççíò The Jepson Manual, Higher Plants of Californiaò Ë²·ª»®·¬§ ±º

Ý¿´·º±®²·¿ Ð®»ô Þ»®µ»´»§ô Ô± ß²¹»´»ô Ô±²¼±²ò

Ø±´´¿²¼ô ÎòÚò ïçèêò Preliminary Description of the Terrestrial Natural Communities of

Californiaò Ë²°«¾´·¸»¼ ®»°±®¬ò Ý¿´·º±®²·¿ Ü»°¿®¬³»²¬ ±º Ú·¸ ¿²¼ Ù¿³»ò

Õ¿®¬»¦ô ÖòÌò ïççêò National List of Vascular Plant Species That Occur in Wetlands: 1996

National Summaryò ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í»®ª·½»ò ß½½»»¼ ±²´·²» ¿¬ ¸¬¬°æññ©©©òº©ò

¹±ªñ²©·ñ¾¸¿ñ´·¬çêò¸¬³´ò

Ó«²»´´ Ý±´±®ò îðððò Munsell Soil Color Chartsò Ù®»¬¿¹ Ó¿½¾»¬¸ò Ò»© É·²¼±®ô ÒÇò
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Ò¿¬·±²¿´ Î»±«®½» Ý±²»®ª¿¬·±² Í»®ª·½»ò îððé¿ò Í±·´ Í«®ª»§ô Í¿² Ú®¿²½· ß®»¿ô Ý¿´·º±®²·¿ò Êë

ðïñðìñîððéò Í±·´ Í«®ª»§ Ù»±¹®¿°¸·½ øÍÍËÎÙÑ÷ Ü¿¬¿¾¿»ò

îððé¾ò National Hydric Soils List: Californiaò

ïççìò Keys to Soil Taxonomyò É¿¸·²¹¬±²ô ÜòÝò

ÐßÝÛô ×²½ò îððéò Ð®±°±»¼ Þ®·¼¹» ß´·¹²³»²¬ ß´¬»®²¿¬·ª» Ù×Í ´¿§»®ò

Ð±³¿ò îððíò Ì©±óº±±¬ ®»±´«¬·±² ¿»®·¿´ °¸±¬±ò Ò»©¸¿´´ Î¿²½¸ô Ý¿´·º±®²·¿ò

Î¿°¿²± ªò Ë²·¬»¼ Í¬¿¬»ô ëìé ËòÍò îððêò

Î»»¼ô ÐòÞò ïçèèò National List of Plant Species That Occur in Wetlands: California (Region 0)ò

Þ·±´±¹·½¿´ Î»°±®¬ èèò ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í»®ª·½» Î»»¿®½¸ ¿²¼ Ü»ª»´±°³»²¬ò

É¿¸·²¹¬±²ô ÜòÝò Ó¿§ò

Î±¾»®¬ Öò Ô«²¹ ú ß±½·¿¬»ò îððêò Ø¿´ºóº±±¬ ®»±´«¬·±² ¿»®·¿´ °¸±¬±ò Ò»©¸¿´´ Î¿²½¸ô

Ý¿´·º±®²·¿ò Ð®±ª·¼»¼ ¾§ Ø«²¿µ»® ú ß±½·¿¬»æ Ô± ß²¹»´»ô ×²½ò Ó¿§ îìò

Í±´·¼ É¿¬» ß¹»²½§ ±º Ò±®¬¸»®² Ý±±µ Ý±«²¬§ ªò Ë²·¬»¼ Í¬¿¬» ß®³§ Ý±®° ±º Û²¹·²»»®ô

ëíï ËòÍò ïëçò îððïò

Í¿©§»® ¿²¼ Õ»»´»®óÉ±´ºò ïççëò ß Ó¿²«¿´ ±º Ý¿´·º±®²·¿ Ê»¹»¬¿¬·±²ò ÝÒÐÍò

ËòÍò ß®³§ Ý±®° ±º Û²¹·²»»®ò îððêò Interim Regional Supplement to the Corps of

Engineers Wetland Delineation Manual: Arid West Region. »¼ò ÖòÍò É¿µ»´»§ô ÎòÉò

Ô·½¸ª¿®ô ¿²¼ ÝòÊò Ò±¾´»ò ÛÎÜÝñÛÔ ÌÎóðêóïêò Ê·½µ¾«®¹ô ÓÍæ ËòÍò ß®³§ Û²¹·²»»®

Î»»¿®½¸ ¿²¼ Ü»ª»´±°³»²¬ Ý»²¬»®ò

ËòÍò Ù»±´±¹·½¿´ Í±½·»¬§ò ïççëò éòë ³·²«¬» ¬±°±¹®¿°¸·½¿´ ¯«¿¼®¿²¹´» ³¿°ò Ï«¿¼ Ê¿´ Ê»®¼»ô

Ý¿´·º±®²·¿ ¿²¼ Ò»©¸¿´´ô Ý¿´·º±®²·¿ò

ËÎÍ Ý±®°±®¿¬·±²ò îððìò Ö«®·¼·½¬·±² Ü»´·²»¿¬·±²ô Ò»©¸¿´´ Î¿²½¸ Ð®±¶»½¬ô Ú±® ¿ Ð±®¬·±² ±º ¬¸»

Í¿²¬¿ Ý´¿®¿ Î·ª»® ¿²¼ ×¬ Ì®·¾«¬¿®·»ò Ñ®¼·²¿®§ Ø·¹¸ É¿¬»® Ó¿®µ Ù×Í ´¿§»®ò Ë°¼¿¬»¼ ¾§

ÚÑÎÓß Í§¬»³ô ×²½ò Ò±ª»³¾»® îððëò
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APPENDIX A

WETLAND DETERMINATION DATA FORMS
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ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÐ±¬®»®± Ý¿²§±² Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîêñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÐÝóï

×²ª»¬·¹¿¬±®ø÷æ Öò Õ·²»®ô Öò Ô±ª»ô Éò Ê±¹´»®ô Ûò Ô¿®»² Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Ú´±±¼°´¿·² Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ Ò±²» Í´±°» øû÷æ ð

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíëèçîíòéçíêìðð Ô±²¹æ ïçéïèïèòîííðíðð Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ÒÉ× ½´¿·º·½¿¬·±²æ Òñß

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷

ß®» Ê»¹»¬¿¬·±² Ò± ô Í±·´ Ò± ô ±® Ø§¼®±´±¹§ Ò± ·¹²·º·½¿²¬´§ ¼·¬«®¾»¼á ß®» �Ò±®³¿´ Ý·®½«³¬¿²½»� °®»»²¬á Ç» Ò± 

ß®» Ê»¹»¬¿¬·±² Ò± ô Í±·´ Ç» ô ±® Ø§¼®±´±¹§ Ò± ²¿¬«®¿´´§ °®±¾´»³¿¬·½á ø×º ²»»¼»¼ô »¨°´¿·² ¿²§ ¿²©»® ·² Î»³¿®µò÷

ÍËÓÓßÎÇ ÑÚ Ú×ÒÜ×ÒÙÍ � ß¬¬¿½¸ ·¬» ³¿° ¸±©·²¹ ¿³°´·²¹ °±·²¬ ´±½¿¬·±²ô ¬®¿²»½¬ô ·³°±®¬¿²¬ º»¿¬«®»ô »¬½ò 

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² Ð®»»²¬á Ç» Ò±

Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

× ¬¸» Í¿³°´»¼ ß®»¿

©·¬¸·² ¿ É»¬´¿²¼á Ç» Ò±

Î»³¿®µæ

ÍÐ ÐÝóï ½¸¿®¿½¬»®·¦» ¿² ¿¹®·½«´¬«®¿´ º·»´¼ ©·¬¸ ³·¨»¼ ¹®¿» ¿°°®±¨·³¿¬»´§ èëð º»»¬ Ò±®¬¸ ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ò

Ì¸» îððêóîððé ®¿·² »¿±² ¸¿¼ ¿² ¿¾²±®³¿´´§ ´±© ¿³±«²¬ ±º °®»½·°·¬¿¬·±²ò

ÊÛÙÛÌßÌ×ÑÒ

ß¾±´«¬» Ü±³·²¿²¬ ×²¼·½¿¬±®
Ì®»» Í¬®¿¬«³ øË» ½·»²¬·º·½ ²¿³»ò÷ û Ý±ª»® Í°»½·»á Í¬¿¬«

ïò

îò

íò

ìò

Ì±¬¿´ Ý±ª»®æ
Í¿°´·²¹ñÍ¸®«¾ Í¬®¿¬«³

ïò

îò

Ì±¬¿´ Ý±ª»®æ
Ø»®¾ Í¬®¿¬«³

ïò Û´»«·²» ·²¼·½¿ îë Ç ÚßÝË

îò Ð±¿ °ò îë Ç

íò Ü¿½¬§´±½¬»²·«³ ¿»¹§°¬·«³ îë Ç Ò×

ìò ß³¾®±·¿ ¿½¿²¬¸·½¿®°¿ í Ò Ò×

ëò Þ®¿·½¿ ²·¹®¿ í Ò Ò×

êò Ì®·º±´·«³ °ò ï Ò

éò Ô»°¬±½¸´±¿ «²·²»®ª·¿ ï Ò ÚßÝÉ

èò Ð±´§¹±²«³ ¿®»²¿¬®«³ ï Ò ÚßÝ

çò Î«³»¨ °ò ï Ò

ïðò Í±²½¸« °ò ï Ò

ïïò È¿²¬¸·«³ ¬®«³¿®·«³ ï Ò ÚßÝõ

Ì±¬¿´ Ý±ª»®æ èé
É±±¼§ Ê·²» Í¬®¿¬«³

ïò

îò

Ì±¬¿´ Ý±ª»®æ

û Þ¿®» Ù®±«²¼ ·² Ø»®¾ Í¬®¿¬«³ ïí û Ý±ª»® ±º Þ·±¬·½ Ý®«¬

Ü±³·²¿²½» Ì»¬ ©±®µ¸»»¬æ
Ò«³¾»® ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ï øß÷

Ì±¬¿´ Ò«³¾»® ±º Ü±³·²¿²¬
Í°»½·» ß½®± ß´´ Í¬®¿¬¿ í øÞ÷

Ð»®½»²¬ ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ííû øßñÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ©±®µ¸»»¬æ

Ì±¬¿´ û Ý±ª»® ±ºæ Ó«´¬·°´§ ¾§

ÑÞÔ °»½·» ¨ ï ã

ÚßÝÉ °»½·» ¨ î ã

ÚßÝ °»½·» ¨ í ã

ÚßÝË °»½·» ¨ ì ã

ËÐÔ °»½·» ¨ ë ã

Ý±´«³² Ì±¬¿´æ øß÷ øÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ã Þñß ã

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² ×²¼·½¿¬±®æ

Ü±³·²¿²½» Ì»¬ · âëðû

Ð®»ª¿´»²½» ×²¼»¨ · íòðï

Ó±®°¸±´±¹·½¿´ ß¼¿°¬¿¬·±²ï øÐ®±ª·¼» «°°±®¬·²¹
¼¿¬¿ ·² Î»³¿®µ ±® ±² ¿ »°¿®¿¬» ¸»»¬÷

Ð®±¾´»³¿¬·½ Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±²ï øÛ¨°´¿·²÷

ï×²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬
¾» °®»»²¬ò

Ø§¼®±°¸§¬·½
Ê»¹»¬¿¬·±²
Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Î»»¼ ïçèè ©¿ «»¼ ¬± ¼»¬»®³·²» ¬¸» ©»¬´¿²¼ ·²¼·½¿¬±® ¬¿¬« ±º °´¿²¬ «²´» ±¬¸»®©·» ²±¬»¼ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÍÑ×Ô Í¿³°´·²¹ Ð±·²¬æ ÐÝóï

Ð®±º·´» Ü»½®·°¬·±²æ øÜ»½®·¾» ¬± ¬¸» ¼»°¬¸ ²»»¼»¼ ¬± ¼±½«³»²¬ ¬¸» ·²¼·½¿¬±® ±® ½±²º·®³ ¬¸» ¿¾»²½» ±º ·²¼·½¿¬±®ò÷

Ü»°¬¸ Ó¿¬®·¨ Î»¼±¨ Ú»¿¬«®»
ø·²½¸»÷ Ý±´±® ø³±·¬÷ û Ý±´±® ø³±·¬÷ û Ì§°»ï Ô±½î Ì»¨¬«®» Î»³¿®µ

ðóê ïðÇÎìñí ¿²¼§ ½±¿®»

êóïê ïðÇÎìñí ½±¿®» ¿²¼ ©ñ ¹®¿ª»´ ø®·ª»®©¿¸÷

ïÌ§°»æ ÝãÝ±²½»²¬®¿¬·±²ô ÜãÜ»°´»¬·±²ô ÎÓãÎ»¼«½»¼ Ó¿¬®·¨ò îÔ±½¿¬·±²æ ÐÔãÐ±®» Ô·²·²¹ô ÎÝãÎ±±¬ Ý¸¿²²»´ô ÓãÓ¿¬®·¨ò

Ø§¼®·½ Í±·´ ×²¼·½¿¬±®æ øß°°´·½¿¾´» ¬± ¿´´ ÔÎÎô «²´» ±¬¸»®©·» ²±¬»¼ò÷ ×²¼·½¿¬±® º±® Ð®±¾´»³¿¬·½ Ø§¼®·½ Í±·´íæ

Ø·¬±±´ øßï÷ Í¿²¼§ Î»¼±¨ øÍë÷ ï ½³ Ó«½µ øßç÷ øÔÎÎ Ý÷

Ø·¬·½ Û°·°»¼±² øßî÷ Í¬®·°°»¼ Ó¿¬®·¨ øÍê÷ î ½³ Ó«½µ øßïð÷ øÔÎÎ Þ÷

Þ´¿½µ Ø·¬·½ øßí÷ Ô±¿³§ Ó«½µ§ Ó·²»®¿´ øÚï÷ Î»¼«½»¼ Ê»®¬·½ øÚïè÷

Ø§¼®±¹»² Í«´º·¼» øßì÷ Ô±¿³§ Ù´»§»¼ Ó¿¬®·¨ øÚî÷ Î»¼ Ð¿®»²¬ Ó¿¬»®·¿´ øÌÚî÷

Í¬®¿¬·º·»¼ Ô¿§»® øßë÷ øÔÎÎ Ý÷ Ü»°´»¬»¼ Ó¿¬®·¨ øÚí÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷

ï ½³ Ó«½µ øßç÷ øÔÎÎ Ü÷ Î»¼±¨ Ü¿®µ Í«®º¿½» øÚê÷

Ü»°´»¬»¼ Þ»´±© Ü¿®µ Í«®º¿½» øßïï÷ Ü»°´»¬»¼ Ü¿®µ Í«®º¿½» øÚé÷

Ì¸·½µ Ü¿®µ Í«®º¿½» øßïî÷ Î»¼±¨ Ü»°®»·±² øÚè÷

Í¿²¼§ Ó«½µ§ Ó·²»®¿´ øÍï÷ Ê»®²¿´ Ð±±´ øÚç÷ í×²¼·½¿¬±® ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

Í¿²¼§ Ù´»§»¼ Ó¿¬®·¨ øÍì÷ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬ ¾» °®»»²¬ò

Î»¬®·½¬·ª» Ô¿§»® ø·º °®»»²¬÷æ

Ì§°»æ

Ü»°¬¸ ø·²½¸»÷æ Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ò± ¸§¼®·½ ±·´ ·²¼·½¿¬±® ©»®» °®»»²¬ò

ØÇÜÎÑÔÑÙÇ

É»¬´¿²¼ Ø§¼®±´±¹§ ×²¼·½¿¬±®æ Í»½±²¼¿®§ ×²¼·½¿¬±® øî ±® ³±®» ®»¯«·®»¼÷

Ð®·³¿®§ ×²¼·½¿¬±® ø¿²§ ±²» ·²¼·½¿¬±® · «ºº·½·»²¬÷ É¿¬»® Ó¿®µ øÞï÷ øÎ·ª»®·²»÷

Í«®º¿½» É¿¬»® øßï÷ Í¿´¬ Ý®«¬ øÞïï÷ Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÎ·ª»®·²»÷

Ø·¹¸ É¿¬»® Ì¿¾´» øßî÷ Þ·±¬·½ Ý®«¬ øÞïî÷ Ü®·º¬ Ü»°±·¬ øÞí÷ øÎ·ª»®·²»÷

Í¿¬«®¿¬·±² øßí÷ ß¯«¿¬·½ ×²ª»®¬»¾®¿¬» øÞïí÷ Ü®¿·²¿¹» Ð¿¬¬»®² øÞïð÷

É¿¬»® Ó¿®µ øÞï÷ øÒ±²®·ª»®·²»÷ Ø§¼®±¹»² Í«´º·¼» Ñ¼±® øÝï÷ Ü®§óÍ»¿±² É¿¬»® Ì¿¾´» øÝî÷

Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÒ±²®·ª»®·²»÷ Ñ¨·¼·¦»¼ Î¸·¦±°¸»®» ¿´±²¹ Ô·ª·²¹ Î±±¬ øÝí÷ Ì¸·² Ó«½µ Í«®º¿½» øÝé÷

Ü®·º¬ Ü»°±·¬ øÞí÷ øÒ±²®·ª»®·²»÷ Ð®»»²½» ±º Î»¼«½»¼ ×®±² øÝì÷ Ý®¿§º·¸ Þ«®®±© øÝè÷

Í«®º¿½» Í±·´ Ý®¿½µ øÞê÷ Î»½»²¬ ×®±² Î»¼«½¬·±² ·² Ð´±©»¼ Í±·´ øÝê÷ Í¿¬«®¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÝç÷

×²«²¼¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÞé÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷ Í¸¿´´±© ß¯«·¬¿®¼ øÜí÷

É¿¬»®óÍ¬¿·²»¼ Ô»¿ª» øÞç÷ ÚßÝóÒ»«¬®¿´ Ì»¬ øÜë÷

Ú·»´¼ Ñ¾»®ª¿¬·±²æ

Í«®º¿½» É¿¬»® Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

É¿¬»® Ì¿¾´» Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

Í¿¬«®¿¬·±² Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

Ü»½®·¾» Î»½±®¼»¼ Ü¿¬¿ ø¬®»¿³ ¹¿«¹»ô ³±²·¬±®·²¹ ©»´´ô ¿»®·¿´ °¸±¬±ô °®»ª·±« ·²°»½¬·±²÷ô ·º ¿ª¿·´¿¾´»æ
ø·²½´«¼» ½¿°·´´¿®§ º®·²¹»÷

Î»³¿®µæ

Ò± »ª·¼»²½» ±º ¸§¼®±´±¹§ ©¿ ±¾»®ª»¼ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÐ±¬®»®± Ý¿²§±² Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîêñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÐÝóî

×²ª»¬·¹¿¬±®ø÷æ Ûò Ô¿®»²ô Öò Õ·²»®ô Éò Ê±¹´»®ô Öò Ô±ª» Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Ú´±±¼°´¿·² Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ ²±²» Í´±°» øû÷æ ð

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíëèèèíòëééêéðð Ô±²¹æ ïçéïêçèòïìðïéðð Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Í¿²§ ß´´«ª·¿´ Ô¿²¼ ÒÉ× ½´¿·º·½¿¬·±²æ ÐÚÑê

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷
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Ê»¹»¬¿¬·±²
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Î»³¿®µæ
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ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÍÑ×Ô Í¿³°´·²¹ Ð±·²¬æ ÐÝóîð

Ð®±º·´» Ü»½®·°¬·±²æ øÜ»½®·¾» ¬± ¬¸» ¼»°¬¸ ²»»¼»¼ ¬± ¼±½«³»²¬ ¬¸» ·²¼·½¿¬±® ±® ½±²º·®³ ¬¸» ¿¾»²½» ±º ·²¼·½¿¬±®ò÷

Ü»°¬¸ Ó¿¬®·¨ Î»¼±¨ Ú»¿¬«®»
ø·²½¸»÷ Ý±´±® ø³±·¬÷ û Ý±´±® ø³±·¬÷ û Ì§°»ï Ô±½î Ì»¨¬«®» Î»³¿®µ

ðóïè ïðÇÎíñî çè ëÇÎìñê î Ý Ó ·´¬§ ½´¿§ ³·¨»¼ ©·¬¸ º·²» ¿²¼

ïÌ§°»æ ÝãÝ±²½»²¬®¿¬·±²ô ÜãÜ»°´»¬·±²ô ÎÓãÎ»¼«½»¼ Ó¿¬®·¨ò îÔ±½¿¬·±²æ ÐÔãÐ±®» Ô·²·²¹ô ÎÝãÎ±±¬ Ý¸¿²²»´ô ÓãÓ¿¬®·¨ò

Ø§¼®·½ Í±·´ ×²¼·½¿¬±®æ øß°°´·½¿¾´» ¬± ¿´´ ÔÎÎô «²´» ±¬¸»®©·» ²±¬»¼ò÷ ×²¼·½¿¬±® º±® Ð®±¾´»³¿¬·½ Ø§¼®·½ Í±·´íæ

Ø·¬±±´ øßï÷ Í¿²¼§ Î»¼±¨ øÍë÷ ï ½³ Ó«½µ øßç÷ øÔÎÎ Ý÷

Ø·¬·½ Û°·°»¼±² øßî÷ Í¬®·°°»¼ Ó¿¬®·¨ øÍê÷ î ½³ Ó«½µ øßïð÷ øÔÎÎ Þ÷

Þ´¿½µ Ø·¬·½ øßí÷ Ô±¿³§ Ó«½µ§ Ó·²»®¿´ øÚï÷ Î»¼«½»¼ Ê»®¬·½ øÚïè÷

Ø§¼®±¹»² Í«´º·¼» øßì÷ Ô±¿³§ Ù´»§»¼ Ó¿¬®·¨ øÚî÷ Î»¼ Ð¿®»²¬ Ó¿¬»®·¿´ øÌÚî÷

Í¬®¿¬·º·»¼ Ô¿§»® øßë÷ øÔÎÎ Ý÷ Ü»°´»¬»¼ Ó¿¬®·¨ øÚí÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷

ï ½³ Ó«½µ øßç÷ øÔÎÎ Ü÷ Î»¼±¨ Ü¿®µ Í«®º¿½» øÚê÷

Ü»°´»¬»¼ Þ»´±© Ü¿®µ Í«®º¿½» øßïï÷ Ü»°´»¬»¼ Ü¿®µ Í«®º¿½» øÚé÷

Ì¸·½µ Ü¿®µ Í«®º¿½» øßïî÷ Î»¼±¨ Ü»°®»·±² øÚè÷

Í¿²¼§ Ó«½µ§ Ó·²»®¿´ øÍï÷ Ê»®²¿´ Ð±±´ øÚç÷ í×²¼·½¿¬±® ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

Í¿²¼§ Ù´»§»¼ Ó¿¬®·¨ øÍì÷ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬ ¾» °®»»²¬ò

Î»¬®·½¬·ª» Ô¿§»® ø·º °®»»²¬÷æ

Ì§°»æ

Ü»°¬¸ ø·²½¸»÷æ Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ü«» ¬± ¬¸» �²»«¬®¿´� ½¸¿®¿½¬»®·¬·½ ±º ¿²¼§ ±·´ô ®·ª»®©¿¸ · °®±¾´»³¿¬·½ ¿²¼ ±º¬»² ½±²·¼»®»¼ ¬± ¾» ¸§¼®·½ «²¼»® º´±±¼»¼ ½±²¼·¬·±²ò 

ØÇÜÎÑÔÑÙÇ

É»¬´¿²¼ Ø§¼®±´±¹§ ×²¼·½¿¬±®æ Í»½±²¼¿®§ ×²¼·½¿¬±® øî ±® ³±®» ®»¯«·®»¼÷

Ð®·³¿®§ ×²¼·½¿¬±® ø¿²§ ±²» ·²¼·½¿¬±® · «ºº·½·»²¬÷ É¿¬»® Ó¿®µ øÞï÷ øÎ·ª»®·²»÷
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Ø·¹¸ É¿¬»® Ì¿¾´» øßî÷ Þ·±¬·½ Ý®«¬ øÞïî÷ Ü®·º¬ Ü»°±·¬ øÞí÷ øÎ·ª»®·²»÷

Í¿¬«®¿¬·±² øßí÷ ß¯«¿¬·½ ×²ª»®¬»¾®¿¬» øÞïí÷ Ü®¿·²¿¹» Ð¿¬¬»®² øÞïð÷

É¿¬»® Ó¿®µ øÞï÷ øÒ±²®·ª»®·²»÷ Ø§¼®±¹»² Í«´º·¼» Ñ¼±® øÝï÷ Ü®§óÍ»¿±² É¿¬»® Ì¿¾´» øÝî÷

Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÒ±²®·ª»®·²»÷ Ñ¨·¼·¦»¼ Î¸·¦±°¸»®» ¿´±²¹ Ô·ª·²¹ Î±±¬ øÝí÷ Ì¸·² Ó«½µ Í«®º¿½» øÝé÷

Ü®·º¬ Ü»°±·¬ øÞí÷ øÒ±²®·ª»®·²»÷ Ð®»»²½» ±º Î»¼«½»¼ ×®±² øÝì÷ Ý®¿§º·¸ Þ«®®±© øÝè÷

Í«®º¿½» Í±·´ Ý®¿½µ øÞê÷ Î»½»²¬ ×®±² Î»¼«½¬·±² ·² Ð´±©»¼ Í±·´ øÝê÷ Í¿¬«®¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÝç÷

×²«²¼¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÞé÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷ Í¸¿´´±© ß¯«·¬¿®¼ øÜí÷

É¿¬»®óÍ¬¿·²»¼ Ô»¿ª» øÞç÷ ÚßÝóÒ»«¬®¿´ Ì»¬ øÜë÷

Ú·»´¼ Ñ¾»®ª¿¬·±²æ

Í«®º¿½» É¿¬»® Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

É¿¬»® Ì¿¾´» Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

Í¿¬«®¿¬·±² Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

Ü»½®·¾» Î»½±®¼»¼ Ü¿¬¿ ø¬®»¿³ ¹¿«¹»ô ³±²·¬±®·²¹ ©»´´ô ¿»®·¿´ °¸±¬±ô °®»ª·±« ·²°»½¬·±²÷ô ·º ¿ª¿·´¿¾´»æ
ø·²½´«¼» ½¿°·´´¿®§ º®·²¹»÷

Î»³¿®µæ

ß²¬¸®±°±¹»²·½ ½®»¿¬»¼ ¾»®³ ª··¾´»ò Ð±·¾´§ ½®»¿¬»¼ º®±³ ±·´ ¾»·²¹ °«¸»¼ «° ¿´±²¹ ¬¸» ·¼» ±º ¬¸» ²»¿®¾§ ®±¿¼ ¼«®·²¹ ±·´ ®»³±ª¿´ ¿½¬·ª·¬·»
¿º¬»® ¸·¹¸ º´±±¼ »ª»²¬ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



APPENDIX A USACE WETLAND DETERMINATION DATA FORMS

Ñ²·±² Ú·»´¼ Þ¿²µ Í¬¿¾·´·¦¿¬·±²



ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÑ²·±² Ú·»´¼ Þ¿²µ Í¬¿¾·´·¦¿¬·±² Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîèñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÞÍóï

×²ª»¬·¹¿¬±®ø÷æÖò Ü¿ª·ô Öò Ô±ª»ô Éô Ê±¹´»®ô Ôò Î·¦¦± Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Î·ª»® Þ¿²µ Í´±°» Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ ²±²» Í´±°» øû÷æ ë

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíêïðêìòëíïëïðð Ô±²¹æ ïçéïíéðòíéêïêðð Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ÒÉ× ½´¿·º·½¿¬·±²æ ÐÚÑê

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ ²± ô ±® Ø§¼®±´±¹§ ²± ·¹²·º·½¿²¬´§ ¼·¬«®¾»¼á ß®» �Ò±®³¿´ Ý·®½«³¬¿²½»� °®»»²¬á Ç» Ò± 

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ Ç» ô ±® Ø§¼®±´±¹§ ²± ²¿¬«®¿´´§ °®±¾´»³¿¬·½á ø×º ²»»¼»¼ô »¨°´¿·² ¿²§ ¿²©»® ·² Î»³¿®µò÷

ÍËÓÓßÎÇ ÑÚ Ú×ÒÜ×ÒÙÍ � ß¬¬¿½¸ ·¬» ³¿° ¸±©·²¹ ¿³°´·²¹ °±·²¬ ´±½¿¬·±²ô ¬®¿²»½¬ô ·³°±®¬¿²¬ º»¿¬«®»ô »¬½ò 
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ÊÛÙÛÌßÌ×ÑÒ

Ü±³·²¿²½» Ì»¬ ©±®µ¸»»¬æ
Ò«³¾»® ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ë øß÷

Ì±¬¿´ Ò«³¾»® ±º Ü±³·²¿²¬
Í°»½·» ß½®± ß´´ Í¬®¿¬¿ ë øÞ÷

Ð»®½»²¬ ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ïððû øßñÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ©±®µ¸»»¬æ

Ì±¬¿´ û Ý±ª»® ±ºæ Ó«´¬·°´§ ¾§

ÑÞÔ °»½·» ¨ ï ã
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Ê»¹»¬¿¬·±² · ®»°®»»²¬¿¬·ª» ±º ¿ ®·°¿®·¿² º±®»¬ ¸¿¾·¬¿¬ øÝ±©¿®¼·² ïçéç÷ ©·¬¸ ®»¼ ©·´´±© ¿²¼ Ú®»»³±²¬ ½±¬¬±²©±±¼ ½±³°®··²¹ ¬¸» ¼±³·²¿²¬ ½¿²±°§
´¿§»®ò Ê»¹»¬¿¬·±² · ±°»² ¬± ¼»²» ©·¬¸ ¿ ¸·¹¸ ´»¿ºñ¾®¿²½¸ ´·¬¬»® ½±²¬»²¬ò
¿ Õ¿®¬»¦ô ÖòÌò ïççêò Ò¿¬·±²¿´ Ô·¬ ±º Ê¿½«´¿® Ð´¿²¬ Í°»½·» ¬¸¿¬ Ñ½½«® ·² É»¬´¿²¼æ ïççê Ò¿¬·±²¿´ Í«³³¿®§ò ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í«®ª»§ò

¾ É»¬´¿²¼ ·²¼·½¿¬±® ¬¿¬« ©¿ ¿«³»¼ ÚßÝ º±® ¿´´ Ì¿³¿®·¨ °»½·» ¬¸¿¬ ©»®» ²±¬ ·¼»²¬·º·»¼ ¬± °»½·»ò Ì¿³¿®·¨ °»½·» º±«²¼ ·² Ý¿´·º±®²·¿ ¸¿ª» ·²¼·½¿¬±® ±º ¿¬ ´»¿¬ ÚßÝò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÍÑ×Ô Í¿³°´·²¹ Ð±·²¬æ ÞÍóï

Ð®±º·´» Ü»½®·°¬·±²æ øÜ»½®·¾» ¬± ¬¸» ¼»°¬¸ ²»»¼»¼ ¬± ¼±½«³»²¬ ¬¸» ·²¼·½¿¬±® ±® ½±²º·®³ ¬¸» ¿¾»²½» ±º ·²¼·½¿¬±®ò÷

Ü»°¬¸ Ó¿¬®·¨ Î»¼±¨ Ú»¿¬«®»
ø·²½¸»÷ Ý±´±® ø³±·¬÷ û Ý±´±® ø³±·¬÷ û Ì§°»ï Ô±½î Ì»¨¬«®» Î»³¿®µ

ðóïê ïðÇÎ íñî ïðð Ò±²» ÑÞÍ Í¿²¼§ ´±¿³ Í±·´ ¬»¨¬«®» ú ½±´±® ½±²·¬»²¬ ¬¸®±«¹¸±«¬

ïÌ§°»æ ÝãÝ±²½»²¬®¿¬·±²ô ÜãÜ»°´»¬·±²ô ÎÓãÎ»¼«½»¼ Ó¿¬®·¨ò îÔ±½¿¬·±²æ ÐÔãÐ±®» Ô·²·²¹ô ÎÝãÎ±±¬ Ý¸¿²²»´ô ÓãÓ¿¬®·¨ò

Ø§¼®·½ Í±·´ ×²¼·½¿¬±®æ øß°°´·½¿¾´» ¬± ¿´´ ÔÎÎô «²´» ±¬¸»®©·» ²±¬»¼ò÷ ×²¼·½¿¬±® º±® Ð®±¾´»³¿¬·½ Ø§¼®·½ Í±·´íæ

Ø·¬±±´ øßï÷ Í¿²¼§ Î»¼±¨ øÍë÷ ï ½³ Ó«½µ øßç÷ øÔÎÎ Ý÷

Ø·¬·½ Û°·°»¼±² øßî÷ Í¬®·°°»¼ Ó¿¬®·¨ øÍê÷ î ½³ Ó«½µ øßïð÷ øÔÎÎ Þ÷

Þ´¿½µ Ø·¬·½ øßí÷ Ô±¿³§ Ó«½µ§ Ó·²»®¿´ øÚï÷ Î»¼«½»¼ Ê»®¬·½ øÚïè÷

Ø§¼®±¹»² Í«´º·¼» øßì÷ Ô±¿³§ Ù´»§»¼ Ó¿¬®·¨ øÚî÷ Î»¼ Ð¿®»²¬ Ó¿¬»®·¿´ øÌÚî÷

Í¬®¿¬·º·»¼ Ô¿§»® øßë÷ øÔÎÎ Ý÷ Ü»°´»¬»¼ Ó¿¬®·¨ øÚí÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷

ï ½³ Ó«½µ øßç÷ øÔÎÎ Ü÷ Î»¼±¨ Ü¿®µ Í«®º¿½» øÚê÷

Ü»°´»¬»¼ Þ»´±© Ü¿®µ Í«®º¿½» øßïï÷ Ü»°´»¬»¼ Ü¿®µ Í«®º¿½» øÚé÷

Ì¸·½µ Ü¿®µ Í«®º¿½» øßïî÷ Î»¼±¨ Ü»°®»·±² øÚè÷

Í¿²¼§ Ó«½µ§ Ó·²»®¿´ øÍï÷ Ê»®²¿´ Ð±±´ øÚç÷ í×²¼·½¿¬±® ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

Í¿²¼§ Ù´»§»¼ Ó¿¬®·¨ øÍì÷ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬ ¾» °®»»²¬ò

Î»¬®·½¬·ª» Ô¿§»® ø·º °®»»²¬÷æ

Ì§°»æ

Ü»°¬¸ ø·²½¸»÷æ Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ò± ¸§¼®·½ ±·´ ·²¼·½¿¬±® ©»®» °®»»²¬ò

ØÇÜÎÑÔÑÙÇ

É»¬´¿²¼ Ø§¼®±´±¹§ ×²¼·½¿¬±®æ Í»½±²¼¿®§ ×²¼·½¿¬±® øî ±® ³±®» ®»¯«·®»¼÷

Ð®·³¿®§ ×²¼·½¿¬±® ø¿²§ ±²» ·²¼·½¿¬±® · «ºº·½·»²¬÷ É¿¬»® Ó¿®µ øÞï÷ øÎ·ª»®·²»÷

Í«®º¿½» É¿¬»® øßï÷ Í¿´¬ Ý®«¬ øÞïï÷ Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÎ·ª»®·²»÷

Ø·¹¸ É¿¬»® Ì¿¾´» øßî÷ Þ·±¬·½ Ý®«¬ øÞïî÷ Ü®·º¬ Ü»°±·¬ øÞí÷ øÎ·ª»®·²»÷

Í¿¬«®¿¬·±² øßí÷ ß¯«¿¬·½ ×²ª»®¬»¾®¿¬» øÞïí÷ Ü®¿·²¿¹» Ð¿¬¬»®² øÞïð÷

É¿¬»® Ó¿®µ øÞï÷ øÒ±²®·ª»®·²»÷ Ø§¼®±¹»² Í«´º·¼» Ñ¼±® øÝï÷ Ü®§óÍ»¿±² É¿¬»® Ì¿¾´» øÝî÷

Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÒ±²®·ª»®·²»÷ Ñ¨·¼·¦»¼ Î¸·¦±°¸»®» ¿´±²¹ Ô·ª·²¹ Î±±¬ øÝí÷ Ì¸·² Ó«½µ Í«®º¿½» øÝé÷

Ü®·º¬ Ü»°±·¬ øÞí÷ øÒ±²®·ª»®·²»÷ Ð®»»²½» ±º Î»¼«½»¼ ×®±² øÝì÷ Ý®¿§º·¸ Þ«®®±© øÝè÷

Í«®º¿½» Í±·´ Ý®¿½µ øÞê÷ Î»½»²¬ ×®±² Î»¼«½¬·±² ·² Ð´±©»¼ Í±·´ øÝê÷ Í¿¬«®¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÝç÷

×²«²¼¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÞé÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷ Í¸¿´´±© ß¯«·¬¿®¼ øÜí÷

É¿¬»®óÍ¬¿·²»¼ Ô»¿ª» øÞç÷ ÚßÝóÒ»«¬®¿´ Ì»¬ øÜë÷

Ú·»´¼ Ñ¾»®ª¿¬·±²æ

Í«®º¿½» É¿¬»® Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

É¿¬»® Ì¿¾´» Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

Í¿¬«®¿¬·±² Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

Ü»½®·¾» Î»½±®¼»¼ Ü¿¬¿ ø¬®»¿³ ¹¿«¹»ô ³±²·¬±®·²¹ ©»´´ô ¿»®·¿´ °¸±¬±ô °®»ª·±« ·²°»½¬·±²÷ô ·º ¿ª¿·´¿¾´»æ
ø·²½´«¼» ½¿°·´´¿®§ º®·²¹»÷

Î»³¿®µæ

Ò± »ª·¼»²½» ±º ¸§¼®±´±¹§ ©¿ ±¾»®ª»¼ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



APPENDIX A USACE WETLAND DETERMINATION DATA FORMS

Ô±²¹ Ý¿²§±² Þ®·¼¹»



ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÔ±²¹ Ý¿²§±² Þ®·¼¹» Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîèñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÔÝóï

×²ª»¬·¹¿¬±®ø÷æ Éò Ê±¹´»®ô Öò Ô±ª» Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Ë°´¿²¼ñß¹®·½«´¬«®» Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ ²±²» Í´±°» øû÷æ ë

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíêìêðèòèëêïêðð Ô±²¹æ ïçéìéçíòëïììéðð Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ÒÉ× ½´¿·º·½¿¬·±²æ Òñß

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ ²± ô ±® Ø§¼®±´±¹§ ²± ·¹²·º·½¿²¬´§ ¼·¬«®¾»¼á ß®» �Ò±®³¿´ Ý·®½«³¬¿²½»� °®»»²¬á Ç» Ò± 

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ §» ô ±® Ø§¼®±´±¹§ ²± ²¿¬«®¿´´§ °®±¾´»³¿¬·½á ø×º ²»»¼»¼ô »¨°´¿·² ¿²§ ¿²©»® ·² Î»³¿®µò÷

ÍËÓÓßÎÇ ÑÚ Ú×ÒÜ×ÒÙÍ � ß¬¬¿½¸ ·¬» ³¿° ¸±©·²¹ ¿³°´·²¹ °±·²¬ ´±½¿¬·±²ô ¬®¿²»½¬ô ·³°±®¬¿²¬ º»¿¬«®»ô »¬½ò 

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² Ð®»»²¬á Ç» Ò±

Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

× ¬¸» Í¿³°´»¼ ß®»¿

©·¬¸·² ¿ É»¬´¿²¼á Ç» Ò±

Î»³¿®µæ

ÍÐ ÔÝóï ½¸¿®¿½¬»®·¦» ¬¸» «°´¿²¼ñ¿¹®·½«´¬«®¿´ ¿®»¿ ²±®¬¸ ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ò Ì¸» îððêóîððé ®¿·² »¿±² ¸¿¼ ¿² ¿¾²±®³¿´´§ ´±© ¿³±«²¬ ±º
°®»½·°·¬¿¬·±²ò

ÊÛÙÛÌßÌ×ÑÒ

ß¾±´«¬» Ü±³·²¿²¬ ×²¼·½¿¬±®
Ì®»» Í¬®¿¬«³ øË» ½·»²¬·º·½ ²¿³»ò÷ û Ý±ª»® Í°»½·»á Í¬¿¬«

ïò

îò

íò

ìò

Ì±¬¿´ Ý±ª»®æ
Í¿°´·²¹ñÍ¸®«¾ Í¬®¿¬«³

ïò

îò

íò

ìò

ëò

Ì±¬¿´ Ý±ª»®æ
Ø»®¾ Í¬®¿¬«³

ïò ¿²²«¿´ ¹®¿» éð Ç

îò Ý±²§¦¿ ½¿²¿¼»²· è Ò ÚßÝ

íò Æ»¿ ³¿§ é Ò Ò×

ìò Í°»®¹«´¿®·¿ °ò ë Ò

ëò ß³¾®±·¿ ¿½¿²¬¸·½¿®°¿ î Ò Ò×

êò Ð±´§¹±²«³ ¿®»²¿¬®«³ ï Ò ÚßÝ

éò

èò

Ì±¬¿´ Ý±ª»®æ çí
É±±¼§ Ê·²» Í¬®¿¬«³

ïò

îò

Ì±¬¿´ Ý±ª»®æ

û Þ¿®» Ù®±«²¼ ·² Ø»®¾ Í¬®¿¬«³ îð û Ý±ª»® ±º Þ·±¬·½ Ý®«¬

Ü±³·²¿²½» Ì»¬ ©±®µ¸»»¬æ
Ò«³¾»® ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ð øß÷

Ì±¬¿´ Ò«³¾»® ±º Ü±³·²¿²¬
Í°»½·» ß½®± ß´´ Í¬®¿¬¿ ï øÞ÷

Ð»®½»²¬ ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ ðû øßñÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ©±®µ¸»»¬æ

Ì±¬¿´ û Ý±ª»® ±ºæ Ó«´¬·°´§ ¾§

ÑÞÔ °»½·» ¨ ï ã

ÚßÝÉ °»½·» ¨ î ã

ÚßÝ °»½·» ¨ í ã

ÚßÝË °»½·» ¨ ì ã

ËÐÔ °»½·» ¨ ë ã

Ý±´«³² Ì±¬¿´æ øß÷ øÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ã Þñß ã

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² ×²¼·½¿¬±®æ

Ü±³·²¿²½» Ì»¬ · âëðû

Ð®»ª¿´»²½» ×²¼»¨ · íòðï

Ó±®°¸±´±¹·½¿´ ß¼¿°¬¿¬·±²ï øÐ®±ª·¼» «°°±®¬·²¹
¼¿¬¿ ·² Î»³¿®µ ±® ±² ¿ »°¿®¿¬» ¸»»¬÷

Ð®±¾´»³¿¬·½ Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±²ï øÛ¨°´¿·²÷

ï×²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬
¾» °®»»²¬ò

Ø§¼®±°¸§¬·½
Ê»¹»¬¿¬·±²
Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

ÍÐ ÔÝóï ¼±» ²±¬ ¸¿ª» ¿²§ ²¿¬«®¿´ ª»¹»¬¿¬·±² ½±³³«²·¬·»å ¬¸» ·¬» · ½¸¿®¿½¬»®·¦»¼ ¾§ ®«¼»®¿´ ª»¹»¬¿¬·±² ¿²¼ ¹®¿¼»¼ ½±²¼·¬·±²ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÍÑ×Ô Í¿³°´·²¹ Ð±·²¬æ ÔÝóï

Ð®±º·´» Ü»½®·°¬·±²æ øÜ»½®·¾» ¬± ¬¸» ¼»°¬¸ ²»»¼»¼ ¬± ¼±½«³»²¬ ¬¸» ·²¼·½¿¬±® ±® ½±²º·®³ ¬¸» ¿¾»²½» ±º ·²¼·½¿¬±®ò÷

Ü»°¬¸ Ó¿¬®·¨ Î»¼±¨ Ú»¿¬«®»
ø·²½¸»÷ Ý±´±® ø³±·¬÷ û Ý±´±® ø³±·¬÷ û Ì§°»ï Ô±½î Ì»¨¬«®» Î»³¿®µ

ðóïî ïðÇÎìñí ´±¿³§ ¿²¼

ïîóïê ïðÇÎëñí ¿²¼

ïÌ§°»æ ÝãÝ±²½»²¬®¿¬·±²ô ÜãÜ»°´»¬·±²ô ÎÓãÎ»¼«½»¼ Ó¿¬®·¨ò îÔ±½¿¬·±²æ ÐÔãÐ±®» Ô·²·²¹ô ÎÝãÎ±±¬ Ý¸¿²²»´ô ÓãÓ¿¬®·¨ò

Ø§¼®·½ Í±·´ ×²¼·½¿¬±®æ øß°°´·½¿¾´» ¬± ¿´´ ÔÎÎô «²´» ±¬¸»®©·» ²±¬»¼ò÷ ×²¼·½¿¬±® º±® Ð®±¾´»³¿¬·½ Ø§¼®·½ Í±·´íæ

Ø·¬±±´ øßï÷ Í¿²¼§ Î»¼±¨ øÍë÷ ï ½³ Ó«½µ øßç÷ øÔÎÎ Ý÷

Ø·¬·½ Û°·°»¼±² øßî÷ Í¬®·°°»¼ Ó¿¬®·¨ øÍê÷ î ½³ Ó«½µ øßïð÷ øÔÎÎ Þ÷

Þ´¿½µ Ø·¬·½ øßí÷ Ô±¿³§ Ó«½µ§ Ó·²»®¿´ øÚï÷ Î»¼«½»¼ Ê»®¬·½ øÚïè÷

Ø§¼®±¹»² Í«´º·¼» øßì÷ Ô±¿³§ Ù´»§»¼ Ó¿¬®·¨ øÚî÷ Î»¼ Ð¿®»²¬ Ó¿¬»®·¿´ øÌÚî÷

Í¬®¿¬·º·»¼ Ô¿§»® øßë÷ øÔÎÎ Ý÷ Ü»°´»¬»¼ Ó¿¬®·¨ øÚí÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷

ï ½³ Ó«½µ øßç÷ øÔÎÎ Ü÷ Î»¼±¨ Ü¿®µ Í«®º¿½» øÚê÷

Ü»°´»¬»¼ Þ»´±© Ü¿®µ Í«®º¿½» øßïï÷ Ü»°´»¬»¼ Ü¿®µ Í«®º¿½» øÚé÷

Ì¸·½µ Ü¿®µ Í«®º¿½» øßïî÷ Î»¼±¨ Ü»°®»·±² øÚè÷

Í¿²¼§ Ó«½µ§ Ó·²»®¿´ øÍï÷ Ê»®²¿´ Ð±±´ øÚç÷ í×²¼·½¿¬±® ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

Í¿²¼§ Ù´»§»¼ Ó¿¬®·¨ øÍì÷ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬ ¾» °®»»²¬ò

Î»¬®·½¬·ª» Ô¿§»® ø·º °®»»²¬÷æ

Ì§°»æ

Ü»°¬¸ ø·²½¸»÷æ Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ø§¼®·½ ±·´ ·²¼·½¿¬±® ¿®» ¿¾»²¬ ¼«» ¬± ¿²¼§ ±·´ò

ØÇÜÎÑÔÑÙÇ

É»¬´¿²¼ Ø§¼®±´±¹§ ×²¼·½¿¬±®æ Í»½±²¼¿®§ ×²¼·½¿¬±® øî ±® ³±®» ®»¯«·®»¼÷

Ð®·³¿®§ ×²¼·½¿¬±® ø¿²§ ±²» ·²¼·½¿¬±® · «ºº·½·»²¬÷ É¿¬»® Ó¿®µ øÞï÷ øÎ·ª»®·²»÷

Í«®º¿½» É¿¬»® øßï÷ Í¿´¬ Ý®«¬ øÞïï÷ Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÎ·ª»®·²»÷

Ø·¹¸ É¿¬»® Ì¿¾´» øßî÷ Þ·±¬·½ Ý®«¬ øÞïî÷ Ü®·º¬ Ü»°±·¬ øÞí÷ øÎ·ª»®·²»÷

Í¿¬«®¿¬·±² øßí÷ ß¯«¿¬·½ ×²ª»®¬»¾®¿¬» øÞïí÷ Ü®¿·²¿¹» Ð¿¬¬»®² øÞïð÷

É¿¬»® Ó¿®µ øÞï÷ øÒ±²®·ª»®·²»÷ Ø§¼®±¹»² Í«´º·¼» Ñ¼±® øÝï÷ Ü®§óÍ»¿±² É¿¬»® Ì¿¾´» øÝî÷

Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÒ±²®·ª»®·²»÷ Ñ¨·¼·¦»¼ Î¸·¦±°¸»®» ¿´±²¹ Ô·ª·²¹ Î±±¬ øÝí÷ Ì¸·² Ó«½µ Í«®º¿½» øÝé÷

Ü®·º¬ Ü»°±·¬ øÞí÷ øÒ±²®·ª»®·²»÷ Ð®»»²½» ±º Î»¼«½»¼ ×®±² øÝì÷ Ý®¿§º·¸ Þ«®®±© øÝè÷

Í«®º¿½» Í±·´ Ý®¿½µ øÞê÷ Î»½»²¬ ×®±² Î»¼«½¬·±² ·² Ð´±©»¼ Í±·´ øÝê÷ Í¿¬«®¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÝç÷

×²«²¼¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÞé÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷ Í¸¿´´±© ß¯«·¬¿®¼ øÜí÷

É¿¬»®óÍ¬¿·²»¼ Ô»¿ª» øÞç÷ ÚßÝóÒ»«¬®¿´ Ì»¬ øÜë÷

Ú·»´¼ Ñ¾»®ª¿¬·±²æ

Í«®º¿½» É¿¬»® Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

É¿¬»® Ì¿¾´» Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

Í¿¬«®¿¬·±² Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

Ü»½®·¾» Î»½±®¼»¼ Ü¿¬¿ ø¬®»¿³ ¹¿«¹»ô ³±²·¬±®·²¹ ©»´´ô ¿»®·¿´ °¸±¬±ô °®»ª·±« ·²°»½¬·±²÷ô ·º ¿ª¿·´¿¾´»æ
ø·²½´«¼» ½¿°·´´¿®§ º®·²¹»÷

Î»³¿®µæ

Ò± »ª·¼»²½» ±º ¸§¼®±´±¹§ ©¿ ±¾»®ª»¼ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÔ±²¹ Ý¿²§±² Þ®·¼¹» Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîèñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÔÝóî

×²ª»¬·¹¿¬±®ø÷æ Öò Ü¿ª·ô Ôò Î·¦¦± Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Ú´±±¼°´¿·² Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ ²±²» Í´±°» øû÷æ ë

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíêìéðîòìêïéèðð Ô±²¹æ ïçéìêéëòëîïèêðð Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Î·ª»®©¿¸ ÒÉ× ½´¿·º·½¿¬·±²æ Òñß

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ ²± ô ±® Ø§¼®±´±¹§ ²± ·¹²·º·½¿²¬´§ ¼·¬«®¾»¼á ß®» �Ò±®³¿´ Ý·®½«³¬¿²½»� °®»»²¬á Ç» Ò± 
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ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 



ÉÛÌÔßÒÜ ÜÛÌÛÎÓ×ÒßÌ×ÑÒ ÜßÌß ÚÑÎÓ � ß®·¼ É»¬ Î»¹·±² 

Ð®±¶»½¬ñÍ·¬»æ Ò»©¸¿´´ Î¿²½¸ñÝ±³³»®½» Ý»²¬»® Þ®·¼¹» Ý·¬§ñÝ±«²¬§æ Ô± ß²¹»´» Ý±«²¬§ Í¿³°´·²¹ Ü¿¬»æ çñîêñðé

ß°°´·½¿²¬ñÑ©²»®æ Ò»©¸¿´´ Ô¿²¼ ¿²¼ Ú¿®³·²¹ Ý±³°¿²§ Í¬¿¬»æ Ýß Í¿³°´·²¹ Ð±·²¬æ ÝÝóé

×²ª»¬·¹¿¬±®ø÷æ Ûò Ô¿®»²ô Éò Ê±¹´»® Í»½¬·±²ô Ì±©²¸·°ô Î¿²¹»æ Í¿² Ú®¿²½· Ô¿²¼ Ù®¿²¬

Ô¿²¼º±®³ ø¸·´´´±°»ô ¬»®®¿½»ô »¬½ò÷æ Ø·´´´±°» Ô±½¿´ ®»´·»º ø½±²½¿ª»ô ½±²ª»¨ô ²±²»÷æ ½±²ª»¨ Í´±°» øû÷æ ìë

Í«¾®»¹·±² øÔÎÎ÷æ Ó»¼·¬»®®¿²»¿² Ý¿´·º±®²·¿ øÔÎÎóÝ÷ Ô¿¬æ êíêìçîðòìïçëððð Ô±²¹æ ïçéìîèçòðêðëê Ü¿¬«³æ ÒßÜèí

Í±·´ Ó¿° Ë²·¬ Ò¿³»æ Í¿²¼§ ß´´«ª·¿´ Ô¿²¼ ÒÉ× ½´¿·º·½¿¬·±²æ Òñß

ß®» ½´·³¿¬·½ ñ ¸§¼®±´±¹·½ ½±²¼·¬·±² ±² ¬¸» ·¬» ¬§°·½¿´ º±® ¬¸· ¬·³» ±º §»¿®á Ç» Ò± ø×º ²±ô »¨°´¿·² ·² Î»³¿®µò÷

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ ²± ô ±® Ø§¼®±´±¹§ ²± ·¹²·º·½¿²¬´§ ¼·¬«®¾»¼á ß®» �Ò±®³¿´ Ý·®½«³¬¿²½»� °®»»²¬á Ç»  Ò±

ß®» Ê»¹»¬¿¬·±² ²± ô Í±·´ §» ô ±® Ø§¼®±´±¹§ ²± ²¿¬«®¿´´§ °®±¾´»³¿¬·½á ø×º ²»»¼»¼ô »¨°´¿·² ¿²§ ¿²©»® ·² Î»³¿®µò÷

ÍËÓÓßÎÇ ÑÚ Ú×ÒÜ×ÒÙÍ � ß¬¬¿½¸ ·¬» ³¿° ¸±©·²¹ ¿³°´·²¹ °±·²¬ ´±½¿¬·±²ô ¬®¿²»½¬ô ·³°±®¬¿²¬ º»¿¬«®»ô »¬½ò  

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² Ð®»»²¬á Ç» Ò±

Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

× ¬¸» Í¿³°´»¼ ß®»¿

©·¬¸·² ¿ É»¬´¿²¼á Ç» Ò±

Î»³¿®µæ

ÍÐ ÝÝóé ½¸¿®¿½¬»®·¦» ¬¸» ¾»¹·²²·²¹ ±º ¬¸» «°´¿²¼ ¿®»¿ ±² ¬¸» ±«¬¸»®² ·¼» ±º ¬¸» Í¿²¬¿ Ý´¿®¿ Î·ª»®ò Í·³·´¿® ·² ª»¹»¬¿¬·±² ¬± ÍÐ ÝÝóêò Ì¸» îððêÏ
îððé ®¿·² »¿±² ¸¿¼ ¿² ¿¾²±®³¿´´§ ´±© ¿³±«²¬ ±º °®»½·°·¬¿¬·±²ò

ÊÛÙÛÌßÌ×ÑÒ

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 

Ü±³·²¿²½» Ì»¬ ©±®µ¸»»¬æ
Ò«³¾»® ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ í øß÷

Ì±¬¿´ Ò«³¾»® ±º Ü±³·²¿²¬
Í°»½·» ß½®± ß´´ Í¬®¿¬¿ ì øÞ÷

Ð»®½»²¬ ±º Ü±³·²¿²¬ Í°»½·»
Ì¸¿¬ ß®» ÑÞÔô ÚßÝÉô ±® ÚßÝæ éëû øßñÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ©±®µ¸»»¬æ

Ì±¬¿´ û Ý±ª»® ±ºæ Ó«´¬·°´§ ¾§

ÑÞÔ °»½·» ¨ ï ã

ÚßÝÉ °»½·» ¨ î ã

ÚßÝ °»½·» ¨ í ã

ÚßÝË °»½·» ¨ ì ã

ËÐÔ °»½·» ¨ ë ã

Ý±´«³² Ì±¬¿´æ øß÷ øÞ÷

Ð®»ª¿´»²½» ×²¼»¨ ã Þñß ã

Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±² ×²¼·½¿¬±®æ

Ü±³·²¿²½» Ì»¬ · âëðû

Ð®»ª¿´»²½» ×²¼»¨ · íòðï

Ó±®°¸±´±¹·½¿´ ß¼¿°¬¿¬·±²ï øÐ®±ª·¼» «°°±®¬·²¹
¼¿¬¿ ·² Î»³¿®µ ±® ±² ¿ »°¿®¿¬» ¸»»¬÷

Ð®±¾´»³¿¬·½ Ø§¼®±°¸§¬·½ Ê»¹»¬¿¬·±²ï øÛ¨°´¿·²÷

ï×²¼·½¿¬±® ±º ¸§¼®·½ ±·´ ¿²¼ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬
¾» °®»»²¬ò

ß¾±´«¬» Ü±³·²¿²¬ ×²¼·½¿¬±®
Ì®»» Í¬®¿¬«³ øË» ½·»²¬·º·½ ²¿³»ò÷ û Ý±ª»® Í°»½·»á Í¬¿¬«

ïò Ð±°«´« º®»³±²¬·· îð Ç ÚßÝÉ

îò

íò

ìò

Ì±¬¿´ Ý±ª»®æ îð
Í¿°´·²¹ñÍ¸®«¾ Í¬®¿¬«³

ïò Þ¿½½¸¿®· ¿´·½·º±´·¿ îð Ç ÚßÝÉ¿

îò ß®¬»³··¿ ½¿´·º±®²·½¿ ïð Ç Ò×

íò Ò·½±¬·¿²¿ ¹´¿«½¿ ë Ò ÚßÝ

ìò Û®·±¼·½¬§±² ½®¿·º±´·«³ ë Ò Ò×

ëò

Ì±¬¿´ Ý±ª»®æ ìð
Ø»®¾ Í¬®¿¬«³

ïò ß®«²¼± ¼±²¿¨ îð Ç ÚßÝÉ

îò

íò

ìò

ëò

êò

éò

èò

Ì±¬¿´ Ý±ª»®æ îð
É±±¼§ Ê·²» Í¬®¿¬«³

ïò

îò

Ì±¬¿´ Ý±ª»®æ

û Þ¿®» Ù®±«²¼ ·² Ø»®¾ Í¬®¿¬«³ û Ý±ª»® ±º Þ·±¬·½ Ý®«¬

Ø§¼®±°¸§¬·½
Ê»¹»¬¿¬·±²
Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ì¸» ª»¹»¬¿¬·±² ±º ÍÐ ÝÝóé ³±¬ ½´±»´§ ½±®®»°±²¼ ¬± Ý±©¿®¼·²� øïçéç÷ ®·°¿®·¿² ½®«¾å ¸±©»ª»® ¬¸· ÍÐ ©¿ ¿¬ ¬¸» ¾±¬¬±³ »¼¹» ±º ¿ ¸·´´ 
¼±³·²¿¬»¼ ¾§ ½±¿¬¿´ ¿¹» ½®«¾ò

¿ Õ¿®¬»¦ô ÖòÌò ïççêò Ò¿¬·±²¿´ Ô·¬ ±º Ê¿½«´¿® Ð´¿²¬ Í°»½·» ¬¸¿¬ Ñ½½«® ·² É»¬´¿²¼æ ïççê Ò¿¬·±²¿´ Í«³³¿®§ò ËòÍò Ú·¸ ¿²¼ É·´¼´·º» Í«®ª»§ò



ÍÑ×Ô Í¿³°´·²¹ Ð±·²¬æ ÝÝóé

Ð®±º·´» Ü»½®·°¬·±²æ øÜ»½®·¾» ¬± ¬¸» ¼»°¬¸ ²»»¼»¼ ¬± ¼±½«³»²¬ ¬¸» ·²¼·½¿¬±® ±® ½±²º·®³ ¬¸» ¿¾»²½» ±º ·²¼·½¿¬±®ò÷

Ü»°¬¸ Ó¿¬®·¨ Î»¼±¨ Ú»¿¬«®»
ø·²½¸»÷ Ý±´±® ø³±·¬÷ û Ý±´±® ø³±·¬÷ û Ì§°»ï Ô±½î Ì»¨¬«®» Î»³¿®µ

ðóê ïðÇÎëñì çé ëÇÎëñê í ·´¬ ´±¿³

êóîð ·´¬ ´±¿³

ïÌ§°»æ ÝãÝ±²½»²¬®¿¬·±²ô ÜãÜ»°´»¬·±²ô ÎÓãÎ»¼«½»¼ Ó¿¬®·¨ò îÔ±½¿¬·±²æ ÐÔãÐ±®» Ô·²·²¹ô ÎÝãÎ±±¬ Ý¸¿²²»´ô ÓãÓ¿¬®·¨ò

Ø§¼®·½ Í±·´ ×²¼·½¿¬±®æ øß°°´·½¿¾´» ¬± ¿´´ ÔÎÎô «²´» ±¬¸»®©·» ²±¬»¼ò÷ ×²¼·½¿¬±® º±® Ð®±¾´»³¿¬·½ Ø§¼®·½ Í±·´íæ

Ø·¬±±´ øßï÷ Í¿²¼§ Î»¼±¨ øÍë÷ ï ½³ Ó«½µ øßç÷ øÔÎÎ Ý÷

Ø·¬·½ Û°·°»¼±² øßî÷ Í¬®·°°»¼ Ó¿¬®·¨ øÍê÷ î ½³ Ó«½µ øßïð÷ øÔÎÎ Þ÷

Þ´¿½µ Ø·¬·½ øßí÷ Ô±¿³§ Ó«½µ§ Ó·²»®¿´ øÚï÷ Î»¼«½»¼ Ê»®¬·½ øÚïè÷

Ø§¼®±¹»² Í«´º·¼» øßì÷ Ô±¿³§ Ù´»§»¼ Ó¿¬®·¨ øÚî÷ Î»¼ Ð¿®»²¬ Ó¿¬»®·¿´ øÌÚî÷

Í¬®¿¬·º·»¼ Ô¿§»® øßë÷ øÔÎÎ Ý÷ Ü»°´»¬»¼ Ó¿¬®·¨ øÚí÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷

ï ½³ Ó«½µ øßç÷ øÔÎÎ Ü÷ Î»¼±¨ Ü¿®µ Í«®º¿½» øÚê÷

Ü»°´»¬»¼ Þ»´±© Ü¿®µ Í«®º¿½» øßïï÷ Ü»°´»¬»¼ Ü¿®µ Í«®º¿½» øÚé÷

Ì¸·½µ Ü¿®µ Í«®º¿½» øßïî÷ Î»¼±¨ Ü»°®»·±² øÚè÷

Í¿²¼§ Ó«½µ§ Ó·²»®¿´ øÍï÷ Ê»®²¿´ Ð±±´ øÚç÷ í×²¼·½¿¬±® ±º ¸§¼®±°¸§¬·½ ª»¹»¬¿¬·±² ¿²¼

Í¿²¼§ Ù´»§»¼ Ó¿¬®·¨ øÍì÷ ©»¬´¿²¼ ¸§¼®±´±¹§ ³«¬ ¾» °®»»²¬ò

Î»¬®·½¬·ª» Ô¿§»® ø·º °®»»²¬÷æ

Ì§°»æ

Ü»°¬¸ ø·²½¸»÷æ Ø§¼®·½ Í±·´ Ð®»»²¬á Ç» Ò±

Î»³¿®µæ

Ò± ¸§¼®·½ ±·´ ·²¼·½¿¬±® ©»®» °®»»²¬ò

ØÇÜÎÑÔÑÙÇ

É»¬´¿²¼ Ø§¼®±´±¹§ ×²¼·½¿¬±®æ Í»½±²¼¿®§ ×²¼·½¿¬±® øî ±® ³±®» ®»¯«·®»¼÷

Ð®·³¿®§ ×²¼·½¿¬±® ø¿²§ ±²» ·²¼·½¿¬±® · «ºº·½·»²¬÷ É¿¬»® Ó¿®µ øÞï÷ øÎ·ª»®·²»÷

Í«®º¿½» É¿¬»® øßï÷ Í¿´¬ Ý®«¬ øÞïï÷ Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÎ·ª»®·²»÷

Ø·¹¸ É¿¬»® Ì¿¾´» øßî÷ Þ·±¬·½ Ý®«¬ øÞïî÷ Ü®·º¬ Ü»°±·¬ øÞí÷ øÎ·ª»®·²»÷

Í¿¬«®¿¬·±² øßí÷ ß¯«¿¬·½ ×²ª»®¬»¾®¿¬» øÞïí÷ Ü®¿·²¿¹» Ð¿¬¬»®² øÞïð÷

É¿¬»® Ó¿®µ øÞï÷ øÒ±²®·ª»®·²»÷ Ø§¼®±¹»² Í«´º·¼» Ñ¼±® øÝï÷ Ü®§óÍ»¿±² É¿¬»® Ì¿¾´» øÝî÷

Í»¼·³»²¬ Ü»°±·¬ øÞî÷ øÒ±²®·ª»®·²»÷ Ñ¨·¼·¦»¼ Î¸·¦±°¸»®» ¿´±²¹ Ô·ª·²¹ Î±±¬ øÝí÷ Ì¸·² Ó«½µ Í«®º¿½» øÝé÷

Ü®·º¬ Ü»°±·¬ øÞí÷ øÒ±²®·ª»®·²»÷ Ð®»»²½» ±º Î»¼«½»¼ ×®±² øÝì÷ Ý®¿§º·¸ Þ«®®±© øÝè÷

Í«®º¿½» Í±·´ Ý®¿½µ øÞê÷ Î»½»²¬ ×®±² Î»¼«½¬·±² ·² Ð´±©»¼ Í±·´ øÝê÷ Í¿¬«®¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÝç÷

×²«²¼¿¬·±² Ê··¾´» ±² ß»®·¿´ ×³¿¹»®§ øÞé÷ Ñ¬¸»® øÛ¨°´¿·² ·² Î»³¿®µ÷ Í¸¿´´±© ß¯«·¬¿®¼ øÜí÷

É¿¬»®óÍ¬¿·²»¼ Ô»¿ª» øÞç÷ ÚßÝóÒ»«¬®¿´ Ì»¬ øÜë÷

Ú·»´¼ Ñ¾»®ª¿¬·±²æ

Í«®º¿½» É¿¬»® Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

É¿¬»® Ì¿¾´» Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ

Í¿¬«®¿¬·±² Ð®»»²¬á Ç» Ò± Ü»°¬¸ ø·²½¸»÷æ É»¬´¿²¼ Ø§¼®±´±¹§ Ð®»»²¬á Ç» Ò±

Ü»½®·¾» Î»½±®¼»¼ Ü¿¬¿ ø¬®»¿³ ¹¿«¹»ô ³±²·¬±®·²¹ ©»´´ô ¿»®·¿´ °¸±¬±ô °®»ª·±« ·²°»½¬·±²÷ô ·º ¿ª¿·´¿¾´»æ
ø·²½´«¼» ½¿°·´´¿®§ º®·²¹»÷

Î»³¿®µæ

Ò± »ª·¼»²½» ±º ¸§¼®±´±¹§ ©¿ ±¾»®ª»¼ò

ËÍ ß®³§ Ý±®° ±º Û²¹·²»»® ß®·¼ É»¬ � Ê»®·±² ïïóïóîððê 
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COMPOSITE WETLAND DELINEATION
NEWHALL RANCH RESOURCE MANAGEMENT

LIST OF PLANT SPECIES THAT WERE OBSERVED WITHIN

THE STUDY AREAS AND THEIR WETLAND INDICATOR STATUS

Í½·»²¬·º·½ Ò¿³» Ý±³³±² Ò¿³» É»¬´¿²¼ ×²¼·½¿¬±® Í¬¿¬«í

ß¹®±¬· ª·®·¼·# Water Bent Grass OBL
ß³¾®±·¿ ¿½¿²¬¸·½¿®°¿ Annual Burweed NI
ß³¾®±·¿ °·´±¬¿½¸§¿ var. ½¿´·º±®²·½¿ Western Ragweed FAC
ß°·«³ ¹®¿ª»±´»²# Wild Celery FACW*
ß®¬»³··¿ ½¿´·º±®²·½¿ California Sagebrush NI
ß®¬»³··¿ ¼±«¹´¿·¿²¿ Mugwort FACW
ß®¬»³··¿ ¬®·¼»²¬¿¬¿ Big Sagebrush NI
ß®«²¼± ¼±²¿¨#,1 Giant Reed FACW
ß¬»® «¾«´¿¬« var. ´·¹«´¿¬« Slender Aster FACW
Þ¿½½¸¿®· °·´«´¿®· Coyote Brush NI
Þ¿½½¸¿®· ¿´·½·º±´·¿ Mulefat FACW4

Þ¿·¿ ¸§±°·º±´·¿#,1 Five-hook Bassia FAC
Þ®¿·½¿ ²·¹®¿#,1 Black Mustard NI
Þ®¿·½¿ spp.#,1 Mustard NI
Þ®±³« ¼·¿²¼®«#,1 Ripgut Brome NI
Ý¸»²±°±¼·«³ ¿´¾«³ý White Goosefoot FAC
Ý±²·«³ ³¿½«´¿¬«³#,1 Poison Hemlock FACW
Ý±²§¦¿ ¾±²¿®·»²·ý South American Horseweed NI
Ý±²§¦¿ ½¿²¿¼»²· Horseweed FAC
Ý§²±¼±² ¼¿½¬§´±²#,1 Bermuda Grass FAC
Ý§°»®« »®¿¹®±¬· Flatsedge FACW
Ý§°»®« »®§¬¸®±®¸·¦± Redroot Flatsedge OBL
Ý§°»®« ·²ª±´«½®¿¬«ý Umbrella Plant OBL
Ü¿½¬§´±½¬»²·«³ ¿»¹§°¬·«³ý Crowfoot Grass NI
Ü·¬·½¸´· °·½¿¬¿ Saltgrass FACW
Û½¸·²±½¸´±¿ ½®«ó¹¿´´·ý Barnyard Grass FACW
Û´»±½¸¿®· ³¿½®±¬¿½¸§¿ Common Spikerush OBL
Û´»«·²» ·²¼·½¿ý Goose Grass FACU
Û°·´±¾·«³ ½·´·¿¬«³ Willow Herb FACW
Û®·±¼·½¬§±² ½®¿·º±´·«³ Yerba Santa NI
Û«¬¸¿³·¿ ±½½·¼»²¬¿´· Western Goldenrod OBL
Ø»´·±¬®±°·«³ ½«®¿¿ª·½«³ Alkali Heliotrope OBL
Ø»¬»®±¬¸»½¿ ¹®¿²¼·º´±®¿ Telegraph Weed NI
Ö«²½« ¬±®®»§· Torrey's Rush FACW+
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COMPOSITE WETLAND DELINEATION
NEWHALL RANCH RESOURCE MANAGEMENT

LIST OF PLANT SPECIES THAT WERE OBSERVED WITHIN
THE STUDY AREAS AND THEIR WETLAND INDICATOR STATUS

(CONTINUED)

Í½·»²¬·º·½ Ò¿³» Ý±³³±² Ò¿³» É»¬´¿²¼ ×²¼·½¿¬±® Í¬¿¬«í

Ö«²½« ¨·°¸·±·¼» Iris-leaved Rush OBL
Ô»°¬±½¸´±¿ «²·²»®ª·¿ Mexican Sprangletop FACW
Ô»§³« ¬®·¬·½±·¼» Alkali Ryegrass FAC+
Ô«¼©·¹·¿ °»°´±·¼» Floating Water Primrose OBL
Ó¿´ª»´´¿ ´»°®±¿ Alkali Mallow FAC*
Ó»´·´±¬« ¿´¾¿ý White Sweetclover FACU+
Ò·½±¬·¿²¿ ¹´¿«½¿#,1 Tree Tobacco FAC
Ñ»²±¬¸»®¿ »´¿¬¿ Hooker's Evening Primrose FACW
Ð¸¿´¿®· ¿¯«¿¬·½¿#,1 Harding Grass FAC+
Ð´«½¸»¿ »®·½»¿ Arrowweed FACW
Ð±¿ ¿²²«¿ ý Annual Bluegrass FACW-
Ð±¿ spp. Bluegrass
Ð±´§¹±²«³ ¿®»²¿¬®«³ý Common Knotweed FAC
Ð±´§¹±²«³ ´¿°¿¬¸·º±´·«³ Willow Weed OBL
Ð±´§°±¹±² ³±²°»´·»²·#,1 Rabbitsfoot Grass FACW+
Ð±°«´« º®»³±²¬·· Fremont Cottonwood FACW
Î±¿ ½¿´·º±®²·½¿ California Rose FAC+
Î«³»¨ spp.# Dock
Í¿´·¨ »¨·¹«¿ Narrowleaf Willow OBL
Í¿´·¨ ´¿»ª·¹¿¬¿ Red Willow FACW+4

Í¿´·¨ ´¿·±´»°· Arroyo Willow FACW
Í¿´ª·¿ ³»´´·º»®¿ Black Sage NI
Í¿³¾«½« ³»¨·½¿²¿ Blue Elderberry FAC
Í±²½¸« ¿°»®#,1 Prickly Sow-thistle FAC
Í±²½¸« spp.# Sow-thistle
Í°»®¹«´¿®·¿ spp. Sandspurry
Ì¿³¿®·¨ ¿°¸§´´¿#,1 Athel Tamarisk FACW-
Ì¿³¿®·¨ spp.#,1 Tamarisk FAC5

Ì®·º±´·«³ spp.# Clover
Ì§°¸¿ ¿²¹«¬·º±´·¿ Narrowleaf Cattail OBL
Ì§°¸¿ ¼±³·²¹»²· Southern Cattail OBL
Ì§°¸¿ ´¿¬·º±´·¿ Cattail OBL
Ì§°¸¿ spp. Cattail OBL6
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COMPOSITE WETLAND DELINEATION
NEWHALL RANCH RESOURCE MANAGEMENT

LIST OF PLANT SPECIES THAT WERE OBSERVED WITHIN
THE STUDY AREAS AND THEIR WETLAND INDICATOR STATUS

(CONTINUED)

Í½·»²¬·º·½ Ò¿³» Ý±³³±² Ò¿³» É»¬´¿²¼ ×²¼·½¿¬±® Í¬¿¬«í

Ë®¬·½¿ ¼·±·½¿ Stinging Nettle FACW
Ê»®±²·½¿ ¿²¿¹¿´´·ó¿¯«¿¬·½¿ý Water Speedwell OBL
É¿¸·²¹¬±²·¿ ®±¾«¬¿2,1 Fan Palm NI
È¿²¬¸·«³ ¬®«³¿®·«³ Cocklebur FAC+
Æ»¿ ³¿§2 Corn NI
Notes:
# Non-native (Hickman 1993)
1 Invasive (California Invasive Plant Council 2007)
2 Non-native (Calflora 2007)
3 As described in Reed, 1988 unless otherwise noted
4 Kartesz 1996
5 Wetland indicator status was assumed FAC for all Ì¿³¿®·¨ species that were not identified to species. Ì¿³¿®·¨ species found in

California have indicators of at least FAC.
6 Wetland indicator status was assumed OBL for all Ì§°¸¿ species that were not identified to species. Ì§°¸¿ species found in

California have indicators of at least OBL.

Wetland Indicator Status Key
OBL = Obligate wetland species, occur almost always in wetlands (>99% probability).
FACW = Facultative Wetland species, usually occur in wetlands (67 to 99% probability), but occasionally found in non-wetlands.
FAC = Facultative species, equally likely to occur in wetlands or non-wetlands (34 to 66% probability).
FACU = Facultative Upland, usually occur in non-wetlands (67% to 99%), but occasionally found in wetlands.
UPL = Obligate Upland species, occur almost always in non-wetlands (>99% probability).
NI = Non Indicator, not present on list.
+ = Modifier that indicates a frequency toward the higher end of the category (more frequently found in wetlands).
- = Modifier that indicates a frequency toward the lower end of the category (less frequently found in wetlands).
* = A tentative assignment to that indicator status by Reed, 1988.
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April 8, 2009 

Dr. Aaron Allen, SPL 
U.S. Army Corps of Engineers 
2151 Alessandro Dr. #110 
Ventura, California 93001 

Re: Preliminary Jurisdictional Determination for the Newhall Ranch Resource 
Management and Development Plan Site and Entrada Planning Area, Los Angeles 
County, California 

Dear Dr. Allen: 

Please accept this letter as our preliminary Jurisdictional Determination (JD) for the Newhall 
Ranch Resource Management and Development Plan (RMDP) site. The Newhall Land and 
Farming Company (Newhall Land) has submitted an Individual 404 Permit application (File 
No. 2003‐ 01264‐ AOA) for Department of the Army authorization of impacts under the 
RMDP, including approximately 80 acres of permanent impacts to waters of the United 
States for the construction of roads, flood control structures and associated infrastructure for 
the Newhall Ranch Specific Plan in the Santa Clara River and several tributaries near Santa 
Clarita in Los Angeles County, California. The Corps is currently preparing an 
Environmental Impact Statement (EIS) prior to making a permit decision (a joint EIS/EIR is 
being prepared in consult with the California Department of Fish and Game, which also 
discloses impacts of the RMDP pursuant to CEQA requirements). As detailed below, 
multiple delineation efforts have been completed on the site in support of the EIS/EIR 
process between 2004 and 2009. 

The RMDP project is a multi-phased development proposed to occur over an extended period 
of time (approximately 20 years).  Accordingly, impacts to waters of the U.S. will also occur 
over an extended period. Due to the long-term nature of the proposed Individual Permit, 
Newhall Land is proceeding under a preliminary JD for planning purposes, and will seek 
approved JDs prior to construction of project components requiring Section 404 
authorization. This approach allows for consideration of any changes in the exact location or 
extent of waters of the U.S. onsite, as well as other changes, that may occur over the 20-year 
implementation period of the proposed RMDP.  
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1.0 INTRODUCTION AND BACKGROUND 

Newhall Land owns the Newhall Ranch RMDP site, a 13,651-acre property located in the 
Santa Clarita Valley in northern Los Angeles County. The Santa Clara River traverses the 
RMDP site in an east-west direction, and a substantial number of tributary drainages run 
north-south conveying flows from upland areas to the river. The Newhall Land and Farming 
Company has submitted an application (File No. 2003-01264-AOA) for Department of the 
Army authorization to permanently impact approximately 80 acres of waters of the United 
States for the construction of roads, flood control structures and associated infrastructure for 
the Newhall Ranch Specific Plan in the Santa Clara River and several tributaries near Santa 
Clarita. Project implementation is expected to occur over a 20 year period.  The Corps 
determined that issuance of such a permit would require environmental analysis under the 
National Environmental Policy Act (NEPA), and issued a Notice of Intent to prepare an EIS 
in early 2004. Since that time, collection of data and completion of required evaluation of the 
proposed permit’s effect on the environment has been ongoing. 

In 2003, URS Corporation completed field investigations delineating all areas within the 
RMDP site that exhibited an ordinary high-water mark; a delineation report was prepared in 
early 2004. The report was submitted to the Corps (see Attachment B), and the Corps 
responded with a letter approving the jurisdictional boundaries as delineated, but stipulating 
that their approval would remain valid only for a five-year term. During that term, large 
storm events in the 2004-2005 season scoured and reshaped the channel, altering the width 
and location of the active river channel within the floodplain. Further, the scope of the 
EIS/EIR necessitated additional delineation work, including a delineation of waters within 
the Entrada planning area (adjacent to the RMDP site, see Attachment C) and a delineation of 
wetlands within the RMDP site (see Attachment D). These additional delineation reports 
have not previously been submitted to the Corps.  A preliminary jurisdictional delineation 
approach to the long-term permit is justified due to the geomorphologic and hydrodynamic 
processes apparent in the Santa Clara River.  Large storm events, termed “reset” events, can 
completely reconfigure the channel, altering channel width and the location of the active 
channel within the floodplain. The channel then remains in this altered configuration, 
enduring minor changes due to smaller storm events and other perturbations, until the next 
reset event occurs, reconfiguring the floodplain once again. In 2007, Balance Hydrologics 
conducted a study evaluating the extent to which various factors influence the morphology of 
the Santa Clara River channel. The need for this study arose from concerns regarding the 
potential hydrologic and hydraulic effects of bridges, bank stabilization, and increased 
impervious surfaces within the RMDP site on river channel morphology within and 
downstream of the site. The study used historic aerial photographs to describe changes to the 
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river channel and floodplain that occurred due to major perturbations (extreme wet and dry 
weather cycles, dam construction at Castaic Lake, dam failure at St. Francis Dam, 
urbanization in the watershed, and waste water treatment works discharging to the river) over 
the last century. The study observed that some perturbations, such as construction of Castaic 
Dam and an increase in dry-season flows due to treatment plant discharge, appear to have 
had only minor effects on channel morphology, and that these effects are masked by the 
much larger morphological changes that occur in response to large storm events.  

The results of the Balance Hydrologics study are important, because the proposed Individual 
Section 404 Permit desired by Newhall Land would authorize the construction of various 
facilities within the river over a 20-year period, with maintenance occurring under the permit 
for a total of 50 years. Due to this long project timeframe, it is possible that a reset event 
could occur between the time jurisdictional areas are delineated and the time the impact 
actually occurs. However, to allow an accurate evaluation of project impacts and to ensure 
appropriate mitigation, a delineation of jurisdictional areas is needed where intervening 
changes in channel configuration have not occurred. To address this need, the proposed 
permit would involve individual, site-specific JDs to be conducted prior to construction of 
any project element, and submitted to the Corps for approval as a component of a pre-
construction notification under the Individual 404 Permit. The acreage of mitigation required 
would be based on the approved JD rather than on the preliminary JD presented below. Thus, 
this preliminary JD is intended primarily for planning purposes and to provide a basis for 
evaluating impacts of the RMDP on waters of the U.S. under current conditions. 

2.0 JURISDICTIONAL DETERMINATION METHODS 

The jurisdictional boundaries presented in this preliminary JD were mapped during three 
separate field investigations that were conducted on the RMDP site between 2003 and 2007. 
The formal reports from these investigations are included as Attachments B through D, and 
the investigations are described briefly below: 

•	 URS Corporation, 2004: Jurisdiction Delineation Package. This investigation field 
mapped all areas within the RMDP site that exhibited an ordinary high-water mark 
during the summer and fall of 2003. Mapping was conducted using sub-meter accurate 
GPS units, and a GIS layer was constructed from the resulting polygons. The Santa Clara 
River and all tributaries within the RMDP site were mapped, including both banks where 
feasible. In smaller drainages where the accuracy of the GPS units was insufficient to 
allow separate mapping of both banks, the centerline of the stream was mapped and a 
fixed measured width was then applied to the center line in GIS to create a polygon. This 
study did not take into consideration the presence of wetlands, and no wetland delineation 
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forms were completed. It is therefore possible that wetlands could exist both within and 
beyond the ordinary high-water mark boundaries mapped, and this investigation therefore 
does not represent a complete delineation of all waters of the U.S. within the RMDP site. 
The ordinary high-water mark boundaries mapped in this study were approved by the 
Corps in 2004. 

•	 Lukos and Associates, 2008: Jurisdictional Delineation for Entrada, an 
Approximately 850-Acre Property in Los Angeles County, California. This 
investigation mapped six drainage segments within the Entrada planning area, a parcel 
owned by Newhall Land and located immediately adjacent to the RMDP site. Although 
the proposed Section 404 Permit would not authorize any discharge of fill material within 
the Entrada planning area, waters within that area were delineated because Entrada falls 
within the geographic scope of Newhall Land’s Spineflower Conservation Plan, a related, 
non-federal project that would facilitate an urban development on Entrada that could 
potentially affect jurisdictional waters. This investigation delineated all waters of the U.S. 
within the Entrada planning area, including both wetlands and non-wetland waters, 
mapping the features on a 200-scale basemap using visible landmarks. The mapped 
polygons were digitized into a GIS layer, in which wetland polygons were 
distinguishable from non-wetland waters. 

•	 URS Corporation, 2009: Newhall Ranch RMDP Composite Wetland Delineation. 
This investigation’s geographic scope encompassed the entire RMDP site, and the study 
was focused on Corps-jurisdictional wetlands, as these were not considered in the URS 
2004 delineation. Due to the large size of the RMDP site, combined with the inherent 
morphological dynamism of the Santa Clara River documented in the 2007 Balance 
Hydrologics study, field delineation of all wetlands within the RMDP site was not 
performed. Rather, field delineations in this study were limited to wetland areas within 
tributary drainages, which are less morphologically dynamic than the river, and wetland 
areas along the river in areas where major project components, such as roadway bridges 
across the river, are proposed. For the remainder of the river corridor, this study 
incorporated the results of a planning-level delineation effort undertaken by URS 
Corporation and Dudek and Associates in 2006, which mapped wetlands based on 
topographic and vegetation maps and high-resolution (six-inch pixels) aerial 
photography. Areas within and adjacent to the active channel of the river where riparian 
vegetation was evident on aerial photos were mapped as wetlands. The study notes that 
this is a conservative approach that may actually overstate the extent of wetlands onsite, 
because wetlands were delineated based on vegetation and hydrology, but not soils. For 
areas where wetlands were mapped in the field, the report includes the associated data 
forms. The study compiled both types of wetland data (field delineated and planning-
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level, aerial photo delineated) into a GIS layer showing the full extent of wetlands within 
the RMDP site. 

The GIS data produced from the three studies described above were compiled to create a 
consolidated layer showing the full extent of waters of the U.S., including wetlands, within 
the RMDP site and the adjacent Entrada planning area. This data layer will be used for 
planning purposes, including identification and evaluation of project alternatives and 
environmental analysis under NEPA and CEQA, but will be superseded by refined, site-
specific, approved JDs to be conducted prior to construction. These approved JDs will be the 
basis for determining the exact extent of impacts and mitigation required. 

3.0 	 RESULTS: WATERS OF THE UNITED STATES WITHIN THE RMDP SITE 
AND ENTRADA PLANNING AREA 

As stated previously, the delineated boundaries presented in this preliminary JD are taken 
from three field studies conducted between 2003 and 2007. This section presents a brief 
description of the aquatic resources within the RMDP site, and quantitatively presents the 
current acreages of all waters of the U.S. (both wetland and non-wetland) as mapped in the 
source studies. 

The RMDP site contains a diverse array of jurisdictional drainages, which vary in size from 
small, first and second order headwater streams to a reach of the much larger Santa Clara 
River. The river traverses the site flowing in a westward direction, and the onsite tributary 
drainages generally run perpendicular, conveying flows southward and northward into the 
river from the mountains and foothills on either side (See Figure 1). The small tributaries, 
large tributaries, and river mainstem onsite differ in their physical and biological 
characteristics, but all three of these drainage types provide important physical and biological 
functions. 

3.1 	 RMDP Site: Small Tributaries 

The smallest tributary streams onsite are ephemeral drainages, which support surface flows 
for only a short duration following rain events. With the exception of Magic Mountain 
canyon, which receives flows from areas south of the RMDP site boundary, the ephemeral 
drainages onsite have their watersheds almost completely contained within the RMDP site. 
The ephemeral streams onsite lack riparian vegetation, and are covered instead with a 
combination of upland vegetation types and river wash (unvegetated channel). The canyon 
mouths of these drainages can provide limited refuge habitat for aquatic species during 
periods of high river flow, although the lack of relatively permanent flow in ephemeral 
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streams generally precludes their use by aquatic species. In addition, the large number and 
varied location of these tributaries (of the 22 tributary drainages onsite, 15 are ephemeral) 
provides opportunities for wildlife to use the ephemeral tributary drainages as movement 
corridors between the Santa Clara River and upland portions of the project site.  

Although ephemeral tributaries constitute the majority of streams within the RMDP site, the 
acreage they encompass is relatively minor because these channels are much narrower than 
the channels of the larger tributaries onsite. The 22 ephemeral tributary drainages within the 
RMDP site currently contain a combined total of 30.3 acres of non-wetland waters of the 
U.S. (see Table 1). The ephemeral drainages onsite do not support any jurisdictional 
wetlands. 

3.2 RMDP Site: Large Tributaries 

In addition to the small ephemeral streams identified above, the RMDP site also contains 
seven tributaries that support surface flows at least intermittently in some reaches. Two of 
these seven (Potrero Canyon and Salt Creek) have reaches that support perennial flows 
during most years. The intermittent streams onsite are substantially longer than the 
ephemeral tributaries, and originate in the Santa Susana Mountains (south side of the river) 
and the lower reaches of the San Gabriel Mountains (north side of the river), outside the 
RMDP site boundary. (The only exception to this is Salt Creek, which is entirely within the 
RMDP site by definition because the Salt Creek watershed boundary forms the southern 
boundary of the site.) The site’s intermittent tributaries support riparian vegetation in many 
reaches; this vegetation consists primarily of southern willow scrub and mule fat scrub.  

In total, the seven larger, intermittent and perennial tributaries within the RMDP site contain 
approximately 140 acres of non-wetland waters of the U.S. and an additional 12.2 acres of 
jurisdictional wetlands, (see Table 1). Currently, the total Corps jurisdiction within these 
tributaries is therefore approximately 152 acres. Of this total, more than half (85.4 total acres 
of waters of the U.S.) are within the Salt Creek watershed. 

3.3 RMDP Site: Santa Clara River Mainstem 

The river main stem is the receiving water for all of the tributary drainages within the RMDP 
site, as well as 644 square miles of mainstem and tributary watersheds upstream of the 
project reach. The mainstem has a much lower gradient compared to the tributaries, and 
supports a substantial floodplain with an extensive mosaic of braids, bars and terraces. 
Within the RMDP site, the river mainstem exhibits year round surface flows (supported in 
part by effluent discharges from upstream treatment works). These flows are adequate to 
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support resident populations of many fishes and aquatic reptiles and amphibians. The river 
mainstem supports an extensive riparian community comprised of mature cottonwood forests 
beyond the ordinary high water mark, successional riparian communities on bars and 
terraces, and emergent wetlands near the active channel. These vegetation types provide 
suitable breeding and foraging habitat for many wildlife species. The river mainstem also 
serves as an east-west wildlife corridor through the project area, and connects natural open 
spaces along its length. 

Within the RMDP site, the Santa Clara River mainstem currently supports approximately 215 
acres of non-wetland waters of the U.S., and an additional approximately 237 acres of 
adjacent wetlands. The river mainstem within the RMDP site therefore contains a total of 
approximately 452 acres of waters of the U.S. 

3.4 RMDP Site: Spring Complex 

In addition to the river and streams described above, the RMDP site also contains the Middle 
Canyon spring, a slope wetland located on an upper terrace along the southern bank of the 
Santa Clara River just downstream from the confluence with Middle Canyon (one of the 
site’s ephemeral drainages). The spring complex is a unique aquatic resource in the RMDP 
site supporting snail and sunflower species that are taxonomically undescribed and may only 
occur in this location regionally. The spring is fed perennially by flows from the shallow 
alluvial groundwater system in lower Middle Canyon, which is connected to the spring 
through permeable beds directing groundwater flow to the spring (see Figure 1).  

The spring complex does not contain any non-wetland waters of the U.S., but supports 
approximately 2.14 acres of jurisdictional wetlands (see Table 1). 

3.5 Entrada Planning Area: Small Drainages 

The Entrada planning area contains six distinct drainage segments comprising three 
drainages. All three of Entrada’s drainages are ephemeral, and are similar in many ways to 
the ephemeral drainages within the RMDP site. The channels are vegetated primarily with 
upland plant communities, and contain areas where the channel is unvegetated. Flows from 
ephemeral streams within the Entrada planning area flow to the north, and leave the site at 
the boundary with the Magic Mountain theme park. One of the drainages within the Entrada 
planning area contains a jurisdictional wetland are supported by nuisance flows from a storm 
drain outlet. 
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One of Entrada’s drainages (identified in the Lukos 2008 report as Drainage A) is contained 
mostly within the RMDP site and was delineated in the URS 2004 JD. The acreage of this 
drainage has been deducted from the Entrada total to prevent double-counting this drainage. 
The ephemeral drainages within Entrada (excluding Drainage A) contain a current total of 
3.05 acres of non-wetland waters and 0.17 acres of wetlands, for a total of 3.22 acres of 
waters of the U.S. 

The acreages of waters of the U.S. within the RMDP site and Entrada planning area are 
presented in Table 1, below. The locations of waters of the U.S. on the site are also depicted 
graphically on Figure 1. 

TABLE 1 

WATERS OF THE UNTIED STATES, INCLUDING WETLANDS,  

WITHIN THE RMDP SITE AND ENTRADA PLANNING AREA 


Non-Wetland Waters of Corps Adjacent Total Waters of the 
Drainage the United States (Acres) Wetlands (Acres) United States (Acres) 

Santa Clara River 215.00 237.00 452.00 
Salt Creek 79.70 5.67 85.40 
Potrero Canyon 31.40 6.52 37.90 
San Martinez Grande Canyon 2.55 0.00 2.55 
Chiquito Canyon 12.20 0.00 12.20 
Long Canyon 5.70 0.00 5.70 
Lion Canyon 6.86 0.00 6.86 
Humble Canyon 1.91 0.00 1.91 
Minor Ephemeral Drainages 30.30 0.00 30.30 
Within RMDP Study Area 
Spring Complex 0.00 2.14 2.14 

Subtotal RMDP Site 386 251 637 
Entrada Unnamed Drainages 3.05 0.17 3.22 

Subtotal Entrada Planning Area 3.05 0.15 3.20 

Grand Total 389 251 639 
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We look forward to continuing work with your agency on this project, and wish to ensure 
that this preliminary JD submittal meets all applicable requirements. Should you have any 
questions regarding this submittal, please contact Christopher Julian of URS Corporation at 
(805) 964-6010. 

Sincerely, 
URS Corporation 

Christopher Julian 
Project Biologist/Regulatory Specialist 

List of Attachments 

Attachment A Preliminary Jurisdictional Determination Form 
Attachment B URS Corporation 2004 Jurisdictional Delineation 
Attachment C Lukos and Associates 2008 Entrada Delineation Report 
Attachment D URS Corporation 2009 Composite Wetlands Delineation Report 
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June 7, 2010 

Dr. Aaron Allen, SPL 
U.S. Army Corps of Engineers 
2151 Alessandro Dr. #110 
Ventura, California 93001 

Re: Preliminary Jurisdictional Determination for the Newhall Ranch Resource 
Management and Development Plan Site and Entrada Planning Area, Los Angeles 
County, California 

Dear Dr. Allen: 

On behalf of the Newhall Land and Farming Company (Newhall Land), please accept the 
attached materials containing revisions to our previously submitted preliminary Jurisdictional 
Determination (JD) dated April 20, 2009, for the Newhall Ranch Resource Management and 
Development Plan (RMDP) site (File No. 2003-01264-AOA). Per your request, URS 
Corporation (URS) staff have conducted additional wetland delineation field work in the 
portion of the RMDP site north of the Santa Clara River near the proposed Potrero Canyon 
Road bridge, an area which had been previously surveyed for wetlands only by interpreting 
aerial photographs. In addition, the boundaries of waters of the United States and wetlands at 
some other locations have been refined to reflect the most recent data available (generally, 
2006 data replacing 2004 data). These revisions to the 2009 Preliminary JD are described and 
quantified below. 

Santa Clara River Mainstem near Potrero Canyon Road Bridge 

In the 2009 Preliminary JD, the boundaries of a wetland at this location had been based on 
field investigations only within the construction disturbance zone of the Potrero Canyon 
Road bridge, and had been based on interpretation of aerial photographs outside this 
disturbance zone. In response to comments received from the public on the Draft EIS/EIR, 
field mapping techniques were employed throughout this area to determine the wetland 
boundary with greater precision. The wetland delineation field work was conducted by URS 
biologists Christopher Julian and Julie Love on December 21, 2009 and January 6, 2010, and 
was performed in accordance with the methods set forth in the Corps’ Wetland Delineation 
Manual and the Arid West Regional Supplement to that manual. A total of 32 new data 
points were evaluated for wetland characteristics. The field investigations identified an 
additional 15.5 acres of wetland waters of the United States adjacent to the Santa Clara River 
mainstem.  
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Dr. Aaron Allen 
U.S. Army Corps of Engineers 
June 7, 2010 
Page 2 of 3 

Margins of the Santa Clara River, Potrero Canyon, and Salt Creek 

Upon more detailed inspection of the jurisdictional boundaries and data sources used in the 
2009 Preliminary JD, it was observed that the results of a field mapping exercise conducted 
by Dudek and Associates in 2006 had not been incorporated into the results, and that older 
boundaries, mapped by URS Corporation in 2004, had been used instead. Although the 
difference between these data sources is not great, the 2004 boundaries have been replaced 
with 2006 boundaries where applicable, to ensure that the JD contains the most current 
information available. Incorporating this change yielded an increase of 21.9 acres of waters 
of the United States, including 10.4 acres of wetlands (in addition to the 15.5 acres of Santa 
Clara River wetlands identified above). 

In addition to the mapping revisions identified above, the GIS database for the project has 
also been updated to include some tributary confluence areas that were properly identified as 
waters of the United States on the graphics in the 2009 Preliminary JD, but were 
inadvertently excluded from the database. Addition of these areas to the GIS database yielded 
an additional 1.8 acres of non-wetland waters of the United States along the Santa Clara 
River mainstem.  

Incorporation of the revisions described above yielded an updated total of 660.1 acres of 
waters of the United States within the site, of which 276.9 acres are jurisdictional wetlands. 
Updated acreages of jurisdictional waters, including wetlands, are included on the attached 
preliminary JD form, and the additional wetland area is depicted graphically on the attached 
site map. Other information presented in the previous preliminary JD, including the overview 
of the RMDP project, survey methods, and general descriptions of the aquatic resources on
site, would not change as a result of these updates, and are not restated here. Revised 
acreages of waters of the United States within the project area, including wetlands, are 
presented in Table 1, below.  

We look forward to continuing work with your agency on this project. Should you have any 
questions regarding this submittal, please contact Christopher Julian of URS Corporation at 
(805) 964-6010. 

Sincerely, 
URS Corporation 

Christopher Julian 
Project Biologist/Regulatory Specialist 
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Dr. Aaron Allen 
U.S. Army Corps of Engineers 
June 7, 2010 
Page 3 of 3 

TABLE 1
 
WATERS OF THE UNITED STATES, INCLUDING WETLANDS, 

WITHIN THE RMDP SITE AND ENTRADA PLANNING AREA
 

Non-wetland Waters of Corps Adjacent Total Waters of the 
Drainage the United States (Acres) Wetlands (Acres) United States (Acres) 

Santa Clara River 212.5 258.8 471.2 

Salt Creek 79.7 8.7 88.5 

Potrero Canyon 31.4 7.3 38.7 

San Martinez Grande Canyon 2.55 0.00 2.55 

Chiquito Canyon 12.21 0.00 12.21 

Long Canyon 5.70 0.00 5.70 

Lion Canyon 6.86 0.00 6.86 

Minor Ephemeral Drainages 32.25 0.00 32.25 
within RMDP Study Area 

Spring Complex 0.00 2.13 2.13 

Subtotal RMDP Site 383.2 276.9 660.1 

Entrada Unnamed Drainages 2.4 0.55 2.95 

Subtotal Entrada Planning 
Area 2.4 0.55 2.95 

Grand Total 385.6 277.5 663.1 

List of Attachments 

Attachment A Preliminary Jurisdictional Determination Form 
Attachment B Map of Waters of the United States within the Project Site 

cc: Matt Carpenter, Newhall Land and Farming Company 
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PRELIMINARY JURISDICTIONAL DETERMINATION FORM 

This preliminary JD finds that there “may be” waters of the United States on the subject project site, and identifies 
all aquatic features on the site that could be affected by the proposed activity, based on the following information: 

EXPLANATION OF PRELIMINARY AND APPROVED JURISDICTIONAL DETERMINATIONS: 
1. The Corps of Engineers believes that there may be jurisdictional waters of the United States on the subject site, and the permit applicant or other affected party who requested this preliminary JD is 
hereby advised of his or her option to request and obtain an approved jurisdictional determination (JD) for that site. Nevertheless, the permit applicant or other person who requested this preliminary JD 
has declined to exercise the option to obtain an approved JD in this instance and at this time. 
2. In any circumstance where a permit applicant obtains an individual permit, or a Nationwide General Permit (NWP) or other general permit verification requiring “preconstruction notification” (PCN), 
or requests verification for a non-reporting NWP or other general permit, and the permit applicant has not requested an approved JD for the activity, the permit applicant is hereby made aware of the 
following: (1) the permit applicant has elected to seek a permit authorization based on a preliminary JD, which does not make an official determination of jurisdictional waters; (2) that the applicant has 
the option to request an approved JD before accepting the terms and conditions of the permit authorization, and that basing a permit authorization on an approved JD could possibly result in less 
compensatory mitigation being required or different special conditions; (3) that the applicant has the right to request an individual permit rather than accepting the terms and conditions of the NWP or 
other general permit authorization; (4) that the applicant can accept a permit authorization and thereby agree to comply with all the terms and conditions of that permit, including whatever mitigation 
requirements the Corps has determined to be necessary; (5) that undertaking any activity in reliance upon the subject permit authorization without requesting an approved JD constitutes the applicant’s 
acceptance of the use of the preliminary JD, but that either form of JD will be processed as soon as is practicable; (6) accepting a permit authorization (e.g., signing a proffered individual permit) or 
undertaking any activity in reliance on any form of Corps permit authorization based on a preliminary JD constitutes agreement that all wetlands and other water bodies on the site affected in any way by 
that activity are jurisdictional waters of the United States, and precludes any challenge to such jurisdiction in any administrative or judicial compliance or enforcement action, or in any administrative 
appeal or in any Federal court; and (7) whether the applicant elects to use either an approved JD or a preliminary JD, that JD will be processed as soon as is practicable. Further, an approved JD, a 
proffered individual permit (and all terms and conditions contained therein), or individual permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331, and that in any administrative 
appeal, jurisdictional issues can be raised (see 33 C.F.R. 331.5(a)(2)). If, during that administrative appeal, it becomes necessary to make an official determination whether CWA jurisdiction exists over a 
site, or to provide an official delineation of jurisdictional waters on the site, the Corps will provide an approved JD to accomplish that result, as soon as is practicable. 

District Office PJD Date:File/ORM # 

State City/County 
Name/ 
Address of 
Person 
Requesting 
PJD 

Nearest Waterbody: 

Office (Desk) Determination 
Field Determination: 

SUPPORTING DATA: Data reviewed for preliminary JD (check all that apply - checked items should be included in case file and, where checked 
and requested, appropriately reference sources below): 

Maps, plans, plots or plat submitted by or on behalf of the applicant/consultant: 
Data sheets prepared/submitted by or on behalf of the applicant/consultant. 

Office concurs with data sheets/delineation report. 
Office does not concur with data sheets/delineation report. 

Data sheets prepared by the Corps 
Corps navigable waters’ study: 
U.S. Geological Survey Hydrologic Atlas: 

  USGS NHD data. 
USGS 8 and 12 digit HUC maps. 

U.S. Geological Survey map(s). Cite quad name: 
USDA Natural Resources Conservation Service Soil Survey. Citation: 
National wetlands inventory map(s). Cite name: 
State/Local wetland inventory map(s): 

 FEMA/FIRM maps: 
100-year Floodplain Elevation is: 
Photographs: Aerial (Name & Date): 

Other (Name & Date): 
Previous determination(s). File no. and date of response letter: 
Other information (please specify): 

Date of Field Trip: 

Location: TRS, 
LatLong or UTM: 

IMPORTANT NOTE: The information recorded on this form has not necessarily been verified by the Corps and should not be relied upon for later jurisdictional determinations. 

_____________________________________________________________ 
Signature and Date of Regulatory Project Manager 
(REQUIRED) 

____________________________________________________________________ 
Signature and Date of Person Requesting Preliminary JD 
(REQUIRED, unless obtaining the signature is impracticable) 

Name of Any Water Bodies 
on the Site Identified as 

Section 10 Waters: 

Tidal: 

Non-Tidal: 

Identify (Estimate) Amount of Waters in the Review Area: 
Non-Wetland Waters: 

Wetlands: 

linear ft width acres 

acre(s) Cowardin 
Class: 

Stream Flow: 

Los Angeles May 6, 20102003-01264-AOA 

CA Los Angeles County 

Mr. Matt Carpenter 
Newhall Land and Farming Company 
25124 Springfield Court, 3rd Floor 
Valencia, California 91355-1088 

Santa Clara River 

Several, see reports. 

Val Verde, Newhall, Santa Susana Mtns, Oat Mtn 

USDA Soil Survey of San Francis Area, California 

✔ 

✔ 

✔ 

✔ 

✔ 

✔ 

✔ 

✔ ✔ 

✔ 

✔ 

865 ft. amsl 
Robert J. Lung & Associates 2006, Psomas 2008 

File 2003-01264-AOA; response date 2/4/2004 
See reports. 

See reports. 

Approximate site center at 347752.848962, 
3807607.71454 (UTM NAD 83, Meters). 

None 

None 
~220k var. 660.1 

276.1 Palustrine, scrub-shrub 

N/A 
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Legend 

Preliminary Jurisdictional 

Delineation 

Corps Jurisdictional Delineation 

Source: 
URS Corporation 2004 Jurisdictional Delineation;  Lukos and Associates 

2008 Entrada Delineation Report;  URS Corporation 2009 Composite 

Wetlands Delineation Report;  1-foot resolution aerial basemap, 

flown July 2007, AirPhotoUSA 

Non-Wetland Waters of the United States 

Corps Jurisdictional Wetlands 
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Figure 1. Waters of the United States within the RMDP 
Site and Entrada Planning Area 

RMDP and Entrada Study Area 

New Identified Wetland Area (December 2009/January 2010) 



United States Department of the Interior – Biological Opinion for the

Newhall Ranch Management and Development Plan, Santa Clarita,

Los Angeles County, California (June 7, 2011)







































































































































































































































































































































































The Santa Clarita Valley Water Quality Report - 2010
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The Castaic Lake Water Agency wants all customers to rethink 
household and outdoor water habits and reduce water use even more 
during the hot, dry summer months.
 
You can easily reduce water use with simple adjustments  
to your outdoor watering:
 

Replace a section of your water guzzling grass with California  
friendly plants
Reduce evaporation by watering at night or early morning
Avoid runoff by setting your sprinklers to run for two short cycles

 
By conserving water, you help your water providers help you.
To find out how, visit clwa.org or scvh2o.org.

The Santa Clarita Valley

2010 
Water
Quality 
Report

Adjust your sprinklers - set

sprinkler timers to water

before 6 a.m. or after 9 p.m.  

TIP:

By conserving water, you help us at

Castaic Lake Water Agency help you.

Visit www.clwa.org to find out how.

NCWD Castaic

NCWD Pinetree

NCWD Tesoro

NCWD Newhall

Water Quality Definitions
In order to ensure that tap water is safe to drink, the United States Environmental Protection 
Agency (USEPA) and the California Department of Public Health (DPH) prescribe 
regulations that limit the amount of certain contaminants in water provided by public water 
systems. USEPA, DPH and the California Environmental Protection Agency (CalEPA) set 
goals and legal standards for the quality of drinking water. �ese standards are intended to 
protect consumers from contaminants in drinking water. Most of the standards are based 
on the concentration of contaminants, but a few are based on a Treatment Technique 
(TT) to remove the contaminant. Drinking water, including bottled water, may reasonably 
be expected to contain at least small amounts of some contaminants. �e presence of 
contaminants does not necessarily indicate that water poses a health risk. More information 
about contaminants and potential health e�ects can be obtained by calling the EPA’s Safe 
Drinking Water Hotline 1-800-426-4791.

Some people may be more vulnerable to contaminants in drinking water than the general 
population. Immuno-compromised persons such as persons with cancer undergoing 
chemotherapy, persons who have undergone organ transplants, people with HIV/AIDS or other 
immune system disorders, some elderly, and infants can be particularly at risk from infections. 
�ese people should seek advice about drinking water from their health care providers. 
USEPA/Centers for Disease Control (CDC) guidelines on appropriate means to lessen the 
risk of infection by Cryptosporidium and other microbial contaminants are available from the  
Safe Drinking Water Hotline.

When a contaminant is regulated based on concentration, there are three levels that are 
listed: 1) Detection Limit for Report (DLR), 2) the Public Health Goal (PHG) or Maxi-
mum Contaminant Level Goal (MCLG), and 3) the Maximum Contaminant Level 
(MCL), Action Level (AL) or Noti�cation Level (NL). 

�e DLR is the smallest concentration of a contaminant that can be measured 
and reported. DLRs are set by DPH (same as MRL, Minimum Reporting Level,  
set by USEPA).

PHG and MCLG are the level of a contaminant in drinking water below which there is no 
known or expected risk to health. PHGs are set by Cal EPA. MCLGs are set by the USEPA. 

A Primary MCL is the highest level of a contaminant that is allowed in drinking 
water. Primary MCLs are set as close to the PHGs (or MCLGs) as is economically and  
technologically feasible. 

Secondary MCLs are set to protect the odor, taste and appearance of drinking water.

ALs are federal standards developed by USEPA that address the concentration of a 
contaminant which, if exceeded, triggers treatment or other requirements that a water system 
must follow.

NLs are state guidelines developed by DPH that address the concentration of a 
contaminant which, if exceeded, triggers public noti�cation.

TTs are a required process intended to reduce the level of a contaminant in 
drinking water.

Maximum Residual Disinfectant Level (MRDL): �e highest level of a disinfectant al-
lowed in drinking water. �ere is convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants.

Maximum Residual Disinfectant Level Goal (MRDLG): �e level of a drinking water 
disinfectant below which there is no known or expected risk to health. MRDLGs do not re�ect 
the bene�ts of the use of disinfectants to control microbial contaminants.

ChemiCals in the neWs – nitrosamines (nDma)
In complying with USEPA sampling requirements under the Unregulated Contaminant 
Monitoring Regulation – Cycle 2 (UCMR2), Valencia Water Company detected 
N-Nitrosodimethylamine (NDMA) above the detection limit for reporting of 2.0 parts per 
trillion in a few samples. �ese detections are at extremely low concentrations.

NDMA is formed from nitrites and amines. Recent research and results of UCMR2 data 
suggest this contaminant is created as a disinfection by-product during water treatment 
processes. In addition, NDMA has been found in groundwater near sites that used or 
manufacture rocket fuel or other combustible compounds.

Public health authorities are expected to regulate NDMA over the next few years. Recent 
laboratory studies have indicated NDMA caused various health risks in laboratory animals, 
including liver, kidney, lung and stomach cancer. NDMA has been detected in nearly 25% of 
public water supplies during the �rst 24 months of UCMR2 monitoring, at concentrations 
as high as 600 parts per trillion. For details you can visit the UCMR section on the EPA’s 
website at http://www.epa.gov/safewater/ucmr/data.html.

RemembeR: 
Use Water Wisely, It’s a Way of Life

NOTE: All of the test results in this report were run in 2009 unless noted otherwise. If 
you do not �nd a chemical listed in this report, it was not found in any test performed 
on local water. Your local water supplier is therefore in compliance with all drinking 
water regulations unless a speci�c violation is noted.

CastaiC lake Water agenCy
David Kimbrough | 661-297-1600 x223
E-mail: dkimbrough@clwa.org | Website: www.clwa.org
The Castaic Lake Water Agency is governed by a Board of Directors that meets 
at 6:30 pm on the second and fourth Wednesdays of each month at the Rio Vista 
Administration Building, 27234 Bouquet Canyon Road.

ClWa santa Clarita Water Division
Cathy Hollomon | 661-259 -2737
E-mail: chollomon@scwater.org | Website: www.scwater.org
The Santa Clarita Water Division is a division of the CLWA. The CLWA Retail
Operations Committee meets at 6:30 pm on the first Monday of each month
at the SCWD office, 22722 Soledad Canyon Road.

neWhall County Water DistriCt
Ryan Bye | 661-259-3610 
E-mail: rbye@ncwd.org | Website: www.ncwd.org
The Newhall County Water District is governed by a Board of Directors  
that meets at 6:30 pm on the second Thursday of each month at 
the District Board Room, 23655 Newhall Avenue, Suite “C.”

valenCia Water Company 
James Saenz | 661-294-0828
E-mail: jsaenz@valenciawater.com | Website: www.valenciawater.com
The Valencia Water Company is a public water utility regulated by the California 
Public Utilities Commission. The office is located at 24631 Avenue Rockefeller.

los angeles County WaterWorks DistriCt no. 36
Timothy Chen | (626) 300-3342
E-mail: tchen@dpw.lacounty.gov | Website: www.lacwaterworks.org
Waterworks District No. 36 is governed by the Los Angeles County Board of
Supervisors that meets every Tuesday at 9:30 am at the Kenneth Hahn Hall
of Administration, 500 West Temple Street Room 381B, Los Angeles. 
On Tuesdays following a Monday holiday, the meetings begin at 1:00 pm.

este informe contiene información muy importante sobre su agua  
potable. Si usted quisiera el texto en español para este reporte, comuníquese con 
David Kimbrough al nÚmero de teléfono 661-297-1600 x223.
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Castaic Lake Water Agency (CLWA) and the local water retailers continuously work 
to provide new ways to ensure you and your neighbors have a reliable water supply 

at a reasonable price. We are committed to maintaining high quality water for you, our 
customers. �e California Department of Public Health requires water agencies to publish 
a report that provides background on the quality of your water and shows you how it meets 
or exceeds federal and state drinking water standards.

�is 2010 Annual Water Quality Report describes in detail the quality of local water supplies 
in Santa Clarita Valley. In 2009, CLWA and the local retailers met all of the drinking water 
quality standards. Further explanations of the requirements are in the accompanying pages.

Water conservation is a collaborative e�ort between CLWA, the local water retailers and 
their customers. Santa Clarita Valley’s water supply remains su�cient to meet resident’s 
needs in 2010, largely due to the community’s ongoing conservation e�orts and rainfall 
experienced earlier this year.

Last year, we launched a series of programs to encourage residents and businesses to 
continue their conservation e�orts. �ese programs include free on-site water survey for 
businesses, institutions and homeowners’ associations as well as residential programs for 
free weather-based irrigation controllers. We urge businesses and institutional customers to 
take action and reduce water use by signing up for free water use surveys. We will evaluate 
your business’ water use patterns and o�er ways you can reduce water use and save money.
  
In addition, our new plant book “Colorful Landscapes for Water Conservation” makes it 
easy for both novice and experienced gardeners to incorporate California-friendly plants 
into their gardens. Take a trip to the CLWA Conservatory Garden to pick up your free copy 
or sign up for one of the free monthly Landscape Education workshops. Visit us on the web 

at www.clwa.org for more easy water conservation tips. Also, check with your 
local water retailer for its conservation programs.

If you have any questions about this report or water quality, please contact us 
at 661-297-1600. Additional information is available from the local water 
retailers, whose contact information is supplied at the end of this report.

Sincerely, 

Dan Masnada
General Manager
CLWA
 
Mauricio Guardado
Retail Manager
SCWD

Adam Ariki 
District Engineer  
Los Angeles County
Waterworks District #36

Steve Cole
General Manager
NCWD

Robert DiPrimio 
President  
VWC

Despite this year’s normal rainfall total, California has not 
yet recovered from three consecutive years of drought and 
residents need to continue to conserve water inside and 

outside. Remember to water at night or the early morning 
hours and regularly check your toilets and faucets for leaks.

ClWa proviDes Water to loCal purveyors
CLWA receives and treats surface water from the SWP and other imported sources. �e 
SWP consists of facilities operated by the California Department of Water Resources to 
conserve and convey water to SWP contractors for use as agricultural or urban supply. 
CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant (ESFP) in 
Castaic and the Rio Vista Water Treatment Plant (RVWTP) in Saugus. �e SCV’s four 
water purveyors distribute the treated imported water along with groundwater from the 
shallow Alluvial aquifer and the deeper Saugus formation. Water quality information for 
your area is presented in the table contained in this report.

ClWa santa Clarita Water Division (sCWD) provides water to a portion 
of the City of Santa Clarita and unincorporated portions of Los Angeles County in the 
communities of Saugus, Canyon Country and Newhall. Customers received approximately 
64% imported water and 36% local groundwater in 2009.
los angeles County Waterworks District #36 (laCWD #36) serves 
customers located in Hasley Canyon and the community of Val Verde. Customers received 
100% imported water in 2009.
newhall County Water District (nCWD) serves customers located in the Castaic, 
Newhall, Pinetree and Tesoro del Valle areas. In 2009, Castaic customers received 43% 
imported water and 57% local groundwater, Newhall customers received 20% imported 
water and 80% local groundwater, and Pinetree customers received 77% imported water and 
23% local groundwater. Tesoro del Valle customers received 100% imported water.
valencia Water Company (vWC) supplies water to customers in Valencia, 
Stevenson Ranch, and portions of Castaic, Saugus, and Newhall. In 2009, VWC customers 
received 48% imported water and 51% local groundwater and 1% recycled water was  
delivered to large landscape customers.

The Castaic Lake Water Agency wants all customers to rethink 
household and outdoor water habits and reduce water use even more 
during the hot, dry summer months.
 
You can easily reduce water use with simple adjustments  
to your outdoor watering:
 

Replace a section of your water guzzling grass with California  
friendly plants
Reduce evaporation by watering at night or early morning
Avoid runoff by setting your sprinklers to run for two short cycles

 
By conserving water, you help your water providers help you.
To find out how, visit clwa.org or scvh2o.org.
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Adjust your sprinklers - set

sprinkler timers to water

before 6 a.m. or after 9 p.m.  

TIP:

By conserving water, you help us at

Castaic Lake Water Agency help you.

Visit www.clwa.org to find out how.

NCWD Castaic

NCWD Pinetree

NCWD Tesoro

NCWD Newhall

Water Quality Definitions
In order to ensure that tap water is safe to drink, the United States Environmental Protection 
Agency (USEPA) and the California Department of Public Health (DPH) prescribe 
regulations that limit the amount of certain contaminants in water provided by public water 
systems. USEPA, DPH and the California Environmental Protection Agency (CalEPA) set 
goals and legal standards for the quality of drinking water. �ese standards are intended to 
protect consumers from contaminants in drinking water. Most of the standards are based 
on the concentration of contaminants, but a few are based on a Treatment Technique 
(TT) to remove the contaminant. Drinking water, including bottled water, may reasonably 
be expected to contain at least small amounts of some contaminants. �e presence of 
contaminants does not necessarily indicate that water poses a health risk. More information 
about contaminants and potential health e�ects can be obtained by calling the EPA’s Safe 
Drinking Water Hotline 1-800-426-4791.

Some people may be more vulnerable to contaminants in drinking water than the general 
population. Immuno-compromised persons such as persons with cancer undergoing 
chemotherapy, persons who have undergone organ transplants, people with HIV/AIDS or other 
immune system disorders, some elderly, and infants can be particularly at risk from infections. 
�ese people should seek advice about drinking water from their health care providers. 
USEPA/Centers for Disease Control (CDC) guidelines on appropriate means to lessen the 
risk of infection by Cryptosporidium and other microbial contaminants are available from the  
Safe Drinking Water Hotline.

When a contaminant is regulated based on concentration, there are three levels that are 
listed: 1) Detection Limit for Report (DLR), 2) the Public Health Goal (PHG) or Maxi-
mum Contaminant Level Goal (MCLG), and 3) the Maximum Contaminant Level 
(MCL), Action Level (AL) or Noti�cation Level (NL). 

�e DLR is the smallest concentration of a contaminant that can be measured 
and reported. DLRs are set by DPH (same as MRL, Minimum Reporting Level,  
set by USEPA).

PHG and MCLG are the level of a contaminant in drinking water below which there is no 
known or expected risk to health. PHGs are set by Cal EPA. MCLGs are set by the USEPA. 

A Primary MCL is the highest level of a contaminant that is allowed in drinking 
water. Primary MCLs are set as close to the PHGs (or MCLGs) as is economically and  
technologically feasible. 

Secondary MCLs are set to protect the odor, taste and appearance of drinking water.

ALs are federal standards developed by USEPA that address the concentration of a 
contaminant which, if exceeded, triggers treatment or other requirements that a water system 
must follow.

NLs are state guidelines developed by DPH that address the concentration of a 
contaminant which, if exceeded, triggers public noti�cation.

TTs are a required process intended to reduce the level of a contaminant in 
drinking water.

Maximum Residual Disinfectant Level (MRDL): �e highest level of a disinfectant al-
lowed in drinking water. �ere is convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants.

Maximum Residual Disinfectant Level Goal (MRDLG): �e level of a drinking water 
disinfectant below which there is no known or expected risk to health. MRDLGs do not re�ect 
the bene�ts of the use of disinfectants to control microbial contaminants.

ChemiCals in the neWs – nitrosamines (nDma)
In complying with USEPA sampling requirements under the Unregulated Contaminant 
Monitoring Regulation – Cycle 2 (UCMR2), Valencia Water Company detected 
N-Nitrosodimethylamine (NDMA) above the detection limit for reporting of 2.0 parts per 
trillion in a few samples. �ese detections are at extremely low concentrations.

NDMA is formed from nitrites and amines. Recent research and results of UCMR2 data 
suggest this contaminant is created as a disinfection by-product during water treatment 
processes. In addition, NDMA has been found in groundwater near sites that used or 
manufacture rocket fuel or other combustible compounds.

Public health authorities are expected to regulate NDMA over the next few years. Recent 
laboratory studies have indicated NDMA caused various health risks in laboratory animals, 
including liver, kidney, lung and stomach cancer. NDMA has been detected in nearly 25% of 
public water supplies during the �rst 24 months of UCMR2 monitoring, at concentrations 
as high as 600 parts per trillion. For details you can visit the UCMR section on the EPA’s 
website at http://www.epa.gov/safewater/ucmr/data.html.

RemembeR: 
Use Water Wisely, It’s a Way of Life

NOTE: All of the test results in this report were run in 2009 unless noted otherwise. If 
you do not �nd a chemical listed in this report, it was not found in any test performed 
on local water. Your local water supplier is therefore in compliance with all drinking 
water regulations unless a speci�c violation is noted.

CastaiC lake Water agenCy
David Kimbrough | 661-297-1600 x223
E-mail: dkimbrough@clwa.org | Website: www.clwa.org
The Castaic Lake Water Agency is governed by a Board of Directors that meets 
at 6:30 pm on the second and fourth Wednesdays of each month at the Rio Vista 
Administration Building, 27234 Bouquet Canyon Road.

ClWa santa Clarita Water Division
Cathy Hollomon | 661-259 -2737
E-mail: chollomon@scwater.org | Website: www.scwater.org
The Santa Clarita Water Division is a division of the CLWA. The CLWA Retail
Operations Committee meets at 6:30 pm on the first Monday of each month
at the SCWD office, 22722 Soledad Canyon Road.

neWhall County Water DistriCt
Ryan Bye | 661-259-3610 
E-mail: rbye@ncwd.org | Website: www.ncwd.org
The Newhall County Water District is governed by a Board of Directors  
that meets at 6:30 pm on the second Thursday of each month at 
the District Board Room, 23655 Newhall Avenue, Suite “C.”

valenCia Water Company 
James Saenz | 661-294-0828
E-mail: jsaenz@valenciawater.com | Website: www.valenciawater.com
The Valencia Water Company is a public water utility regulated by the California 
Public Utilities Commission. The office is located at 24631 Avenue Rockefeller.

los angeles County WaterWorks DistriCt no. 36
Timothy Chen | (626) 300-3342
E-mail: tchen@dpw.lacounty.gov | Website: www.lacwaterworks.org
Waterworks District No. 36 is governed by the Los Angeles County Board of
Supervisors that meets every Tuesday at 9:30 am at the Kenneth Hahn Hall
of Administration, 500 West Temple Street Room 381B, Los Angeles. 
On Tuesdays following a Monday holiday, the meetings begin at 1:00 pm.

este informe contiene información muy importante sobre su agua  
potable. Si usted quisiera el texto en español para este reporte, comuníquese con 
David Kimbrough al nÚmero de teléfono 661-297-1600 x223.
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Castaic Lake Water Agency (CLWA) and the local water retailers continuously work 
to provide new ways to ensure you and your neighbors have a reliable water supply 

at a reasonable price. We are committed to maintaining high quality water for you, our 
customers. �e California Department of Public Health requires water agencies to publish 
a report that provides background on the quality of your water and shows you how it meets 
or exceeds federal and state drinking water standards.

�is 2010 Annual Water Quality Report describes in detail the quality of local water supplies 
in Santa Clarita Valley. In 2009, CLWA and the local retailers met all of the drinking water 
quality standards. Further explanations of the requirements are in the accompanying pages.

Water conservation is a collaborative e�ort between CLWA, the local water retailers and 
their customers. Santa Clarita Valley’s water supply remains su�cient to meet resident’s 
needs in 2010, largely due to the community’s ongoing conservation e�orts and rainfall 
experienced earlier this year.

Last year, we launched a series of programs to encourage residents and businesses to 
continue their conservation e�orts. �ese programs include free on-site water survey for 
businesses, institutions and homeowners’ associations as well as residential programs for 
free weather-based irrigation controllers. We urge businesses and institutional customers to 
take action and reduce water use by signing up for free water use surveys. We will evaluate 
your business’ water use patterns and o�er ways you can reduce water use and save money.
  
In addition, our new plant book “Colorful Landscapes for Water Conservation” makes it 
easy for both novice and experienced gardeners to incorporate California-friendly plants 
into their gardens. Take a trip to the CLWA Conservatory Garden to pick up your free copy 
or sign up for one of the free monthly Landscape Education workshops. Visit us on the web 

at www.clwa.org for more easy water conservation tips. Also, check with your 
local water retailer for its conservation programs.

If you have any questions about this report or water quality, please contact us 
at 661-297-1600. Additional information is available from the local water 
retailers, whose contact information is supplied at the end of this report.

Sincerely, 

Dan Masnada
General Manager
CLWA
 
Mauricio Guardado
Retail Manager
SCWD

Adam Ariki 
District Engineer  
Los Angeles County
Waterworks District #36

Steve Cole
General Manager
NCWD

Robert DiPrimio 
President  
VWC

Despite this year’s normal rainfall total, California has not 
yet recovered from three consecutive years of drought and 
residents need to continue to conserve water inside and 

outside. Remember to water at night or the early morning 
hours and regularly check your toilets and faucets for leaks.

ClWa proviDes Water to loCal purveyors
CLWA receives and treats surface water from the SWP and other imported sources. �e 
SWP consists of facilities operated by the California Department of Water Resources to 
conserve and convey water to SWP contractors for use as agricultural or urban supply. 
CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant (ESFP) in 
Castaic and the Rio Vista Water Treatment Plant (RVWTP) in Saugus. �e SCV’s four 
water purveyors distribute the treated imported water along with groundwater from the 
shallow Alluvial aquifer and the deeper Saugus formation. Water quality information for 
your area is presented in the table contained in this report.

ClWa santa Clarita Water Division (sCWD) provides water to a portion 
of the City of Santa Clarita and unincorporated portions of Los Angeles County in the 
communities of Saugus, Canyon Country and Newhall. Customers received approximately 
64% imported water and 36% local groundwater in 2009.
los angeles County Waterworks District #36 (laCWD #36) serves 
customers located in Hasley Canyon and the community of Val Verde. Customers received 
100% imported water in 2009.
newhall County Water District (nCWD) serves customers located in the Castaic, 
Newhall, Pinetree and Tesoro del Valle areas. In 2009, Castaic customers received 43% 
imported water and 57% local groundwater, Newhall customers received 20% imported 
water and 80% local groundwater, and Pinetree customers received 77% imported water and 
23% local groundwater. Tesoro del Valle customers received 100% imported water.
valencia Water Company (vWC) supplies water to customers in Valencia, 
Stevenson Ranch, and portions of Castaic, Saugus, and Newhall. In 2009, VWC customers 
received 48% imported water and 51% local groundwater and 1% recycled water was  
delivered to large landscape customers.

The Castaic Lake Water Agency wants all customers to rethink 
household and outdoor water habits and reduce water use even more 
during the hot, dry summer months.
 
You can easily reduce water use with simple adjustments  
to your outdoor watering:
 

Replace a section of your water guzzling grass with California  
friendly plants
Reduce evaporation by watering at night or early morning
Avoid runoff by setting your sprinklers to run for two short cycles

 
By conserving water, you help your water providers help you.
To find out how, visit clwa.org or scvh2o.org.

The Santa Clarita Valley

2010 
Water
Quality 
Report

Adjust your sprinklers - set

sprinkler timers to water

before 6 a.m. or after 9 p.m.  

TIP:

By conserving water, you help us at

Castaic Lake Water Agency help you.

Visit www.clwa.org to find out how.

NCWD Castaic

NCWD Pinetree

NCWD Tesoro

NCWD Newhall

Water Quality Definitions
In order to ensure that tap water is safe to drink, the United States Environmental Protection 
Agency (USEPA) and the California Department of Public Health (DPH) prescribe 
regulations that limit the amount of certain contaminants in water provided by public water 
systems. USEPA, DPH and the California Environmental Protection Agency (CalEPA) set 
goals and legal standards for the quality of drinking water. �ese standards are intended to 
protect consumers from contaminants in drinking water. Most of the standards are based 
on the concentration of contaminants, but a few are based on a Treatment Technique 
(TT) to remove the contaminant. Drinking water, including bottled water, may reasonably 
be expected to contain at least small amounts of some contaminants. �e presence of 
contaminants does not necessarily indicate that water poses a health risk. More information 
about contaminants and potential health e�ects can be obtained by calling the EPA’s Safe 
Drinking Water Hotline 1-800-426-4791.

Some people may be more vulnerable to contaminants in drinking water than the general 
population. Immuno-compromised persons such as persons with cancer undergoing 
chemotherapy, persons who have undergone organ transplants, people with HIV/AIDS or other 
immune system disorders, some elderly, and infants can be particularly at risk from infections. 
�ese people should seek advice about drinking water from their health care providers. 
USEPA/Centers for Disease Control (CDC) guidelines on appropriate means to lessen the 
risk of infection by Cryptosporidium and other microbial contaminants are available from the  
Safe Drinking Water Hotline.

When a contaminant is regulated based on concentration, there are three levels that are 
listed: 1) Detection Limit for Report (DLR), 2) the Public Health Goal (PHG) or Maxi-
mum Contaminant Level Goal (MCLG), and 3) the Maximum Contaminant Level 
(MCL), Action Level (AL) or Noti�cation Level (NL). 

�e DLR is the smallest concentration of a contaminant that can be measured 
and reported. DLRs are set by DPH (same as MRL, Minimum Reporting Level,  
set by USEPA).

PHG and MCLG are the level of a contaminant in drinking water below which there is no 
known or expected risk to health. PHGs are set by Cal EPA. MCLGs are set by the USEPA. 

A Primary MCL is the highest level of a contaminant that is allowed in drinking 
water. Primary MCLs are set as close to the PHGs (or MCLGs) as is economically and  
technologically feasible. 

Secondary MCLs are set to protect the odor, taste and appearance of drinking water.

ALs are federal standards developed by USEPA that address the concentration of a 
contaminant which, if exceeded, triggers treatment or other requirements that a water system 
must follow.

NLs are state guidelines developed by DPH that address the concentration of a 
contaminant which, if exceeded, triggers public noti�cation.

TTs are a required process intended to reduce the level of a contaminant in 
drinking water.

Maximum Residual Disinfectant Level (MRDL): �e highest level of a disinfectant al-
lowed in drinking water. �ere is convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants.

Maximum Residual Disinfectant Level Goal (MRDLG): �e level of a drinking water 
disinfectant below which there is no known or expected risk to health. MRDLGs do not re�ect 
the bene�ts of the use of disinfectants to control microbial contaminants.

ChemiCals in the neWs – nitrosamines (nDma)
In complying with USEPA sampling requirements under the Unregulated Contaminant 
Monitoring Regulation – Cycle 2 (UCMR2), Valencia Water Company detected 
N-Nitrosodimethylamine (NDMA) above the detection limit for reporting of 2.0 parts per 
trillion in a few samples. �ese detections are at extremely low concentrations.

NDMA is formed from nitrites and amines. Recent research and results of UCMR2 data 
suggest this contaminant is created as a disinfection by-product during water treatment 
processes. In addition, NDMA has been found in groundwater near sites that used or 
manufacture rocket fuel or other combustible compounds.

Public health authorities are expected to regulate NDMA over the next few years. Recent 
laboratory studies have indicated NDMA caused various health risks in laboratory animals, 
including liver, kidney, lung and stomach cancer. NDMA has been detected in nearly 25% of 
public water supplies during the �rst 24 months of UCMR2 monitoring, at concentrations 
as high as 600 parts per trillion. For details you can visit the UCMR section on the EPA’s 
website at http://www.epa.gov/safewater/ucmr/data.html.

RemembeR: 
Use Water Wisely, It’s a Way of Life

NOTE: All of the test results in this report were run in 2009 unless noted otherwise. If 
you do not �nd a chemical listed in this report, it was not found in any test performed 
on local water. Your local water supplier is therefore in compliance with all drinking 
water regulations unless a speci�c violation is noted.

CastaiC lake Water agenCy
David Kimbrough | 661-297-1600 x223
E-mail: dkimbrough@clwa.org | Website: www.clwa.org
The Castaic Lake Water Agency is governed by a Board of Directors that meets 
at 6:30 pm on the second and fourth Wednesdays of each month at the Rio Vista 
Administration Building, 27234 Bouquet Canyon Road.

ClWa santa Clarita Water Division
Cathy Hollomon | 661-259 -2737
E-mail: chollomon@scwater.org | Website: www.scwater.org
The Santa Clarita Water Division is a division of the CLWA. The CLWA Retail
Operations Committee meets at 6:30 pm on the first Monday of each month
at the SCWD office, 22722 Soledad Canyon Road.

neWhall County Water DistriCt
Ryan Bye | 661-259-3610 
E-mail: rbye@ncwd.org | Website: www.ncwd.org
The Newhall County Water District is governed by a Board of Directors  
that meets at 6:30 pm on the second Thursday of each month at 
the District Board Room, 23655 Newhall Avenue, Suite “C.”

valenCia Water Company 
James Saenz | 661-294-0828
E-mail: jsaenz@valenciawater.com | Website: www.valenciawater.com
The Valencia Water Company is a public water utility regulated by the California 
Public Utilities Commission. The office is located at 24631 Avenue Rockefeller.

los angeles County WaterWorks DistriCt no. 36
Timothy Chen | (626) 300-3342
E-mail: tchen@dpw.lacounty.gov | Website: www.lacwaterworks.org
Waterworks District No. 36 is governed by the Los Angeles County Board of
Supervisors that meets every Tuesday at 9:30 am at the Kenneth Hahn Hall
of Administration, 500 West Temple Street Room 381B, Los Angeles. 
On Tuesdays following a Monday holiday, the meetings begin at 1:00 pm.

este informe contiene información muy importante sobre su agua  
potable. Si usted quisiera el texto en español para este reporte, comuníquese con 
David Kimbrough al nÚmero de teléfono 661-297-1600 x223.
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Castaic Lake Water Agency (CLWA) and the local water retailers continuously work 
to provide new ways to ensure you and your neighbors have a reliable water supply 

at a reasonable price. We are committed to maintaining high quality water for you, our 
customers. �e California Department of Public Health requires water agencies to publish 
a report that provides background on the quality of your water and shows you how it meets 
or exceeds federal and state drinking water standards.

�is 2010 Annual Water Quality Report describes in detail the quality of local water supplies 
in Santa Clarita Valley. In 2009, CLWA and the local retailers met all of the drinking water 
quality standards. Further explanations of the requirements are in the accompanying pages.

Water conservation is a collaborative e�ort between CLWA, the local water retailers and 
their customers. Santa Clarita Valley’s water supply remains su�cient to meet resident’s 
needs in 2010, largely due to the community’s ongoing conservation e�orts and rainfall 
experienced earlier this year.

Last year, we launched a series of programs to encourage residents and businesses to 
continue their conservation e�orts. �ese programs include free on-site water survey for 
businesses, institutions and homeowners’ associations as well as residential programs for 
free weather-based irrigation controllers. We urge businesses and institutional customers to 
take action and reduce water use by signing up for free water use surveys. We will evaluate 
your business’ water use patterns and o�er ways you can reduce water use and save money.
  
In addition, our new plant book “Colorful Landscapes for Water Conservation” makes it 
easy for both novice and experienced gardeners to incorporate California-friendly plants 
into their gardens. Take a trip to the CLWA Conservatory Garden to pick up your free copy 
or sign up for one of the free monthly Landscape Education workshops. Visit us on the web 

at www.clwa.org for more easy water conservation tips. Also, check with your 
local water retailer for its conservation programs.

If you have any questions about this report or water quality, please contact us 
at 661-297-1600. Additional information is available from the local water 
retailers, whose contact information is supplied at the end of this report.

Sincerely, 

Dan Masnada
General Manager
CLWA
 
Mauricio Guardado
Retail Manager
SCWD

Adam Ariki 
District Engineer  
Los Angeles County
Waterworks District #36

Steve Cole
General Manager
NCWD

Robert DiPrimio 
President  
VWC

Despite this year’s normal rainfall total, California has not 
yet recovered from three consecutive years of drought and 
residents need to continue to conserve water inside and 

outside. Remember to water at night or the early morning 
hours and regularly check your toilets and faucets for leaks.

ClWa proviDes Water to loCal purveyors
CLWA receives and treats surface water from the SWP and other imported sources. �e 
SWP consists of facilities operated by the California Department of Water Resources to 
conserve and convey water to SWP contractors for use as agricultural or urban supply. 
CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant (ESFP) in 
Castaic and the Rio Vista Water Treatment Plant (RVWTP) in Saugus. �e SCV’s four 
water purveyors distribute the treated imported water along with groundwater from the 
shallow Alluvial aquifer and the deeper Saugus formation. Water quality information for 
your area is presented in the table contained in this report.

ClWa santa Clarita Water Division (sCWD) provides water to a portion 
of the City of Santa Clarita and unincorporated portions of Los Angeles County in the 
communities of Saugus, Canyon Country and Newhall. Customers received approximately 
64% imported water and 36% local groundwater in 2009.
los angeles County Waterworks District #36 (laCWD #36) serves 
customers located in Hasley Canyon and the community of Val Verde. Customers received 
100% imported water in 2009.
newhall County Water District (nCWD) serves customers located in the Castaic, 
Newhall, Pinetree and Tesoro del Valle areas. In 2009, Castaic customers received 43% 
imported water and 57% local groundwater, Newhall customers received 20% imported 
water and 80% local groundwater, and Pinetree customers received 77% imported water and 
23% local groundwater. Tesoro del Valle customers received 100% imported water.
valencia Water Company (vWC) supplies water to customers in Valencia, 
Stevenson Ranch, and portions of Castaic, Saugus, and Newhall. In 2009, VWC customers 
received 48% imported water and 51% local groundwater and 1% recycled water was  
delivered to large landscape customers.
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APPENDIX F4.7

Traffic/Access



Austin-Foust Associates, Inc. – Memorandum, Landmark Village Traffic

Impact Analysis – Supplemental Freeway Analysis (May 23, 2011)



   

 
 

 
 
 
 
MEMORANDUM 
 
 
 
TO: Susan Tebo, Impact Sciences, Inc. 
 
 
FROM:  Daryl Zerfass, P.E. 
 
 
DATE:  May 23, 2011 
 
 
SUBJECT: LANDMARK VILLAGE TRAFFIC IMPACT ANALYSIS – SUPPLEMENTAL 

FREEWAY ANALYSIS 
 
 
 This memo serves as a supplement to the Landmark Village Long-Range Cumulative (Buildout) 
Conditions Traffic Forecasts (December 2007) and the Landmark Village Traffic Impact Analysis 
(September 2004).  This supplemental study provides an analysis of the project’s freeway impacts using 
revised freeway lane capacities and updated forecasts of long-range cumulative conditions. 
 

The I-5 freeway impacts analysis presented in the Landmark Village Recirculated Draft EIR 
(RDEIR) analyzed the potential impacts of the proposed project on the I-5 freeway.  The analysis was 
prepared shortly after the completion of the Caltrans freeway impact study that was prepared for the 
upcoming I-5 High Occupancy Vehicle (HOV) and Truck Lane project (I-5 PA&ED HOV & Truck 
Lanes – SR-14 to Parker Road Traffic Study, October 2007), and the Landmark Village RDEIR analysis 
utilized data directly from the Caltrans study.  However, because the analysis presented in the RDEIR was 
prepared prior to final approval and funding by Caltrans of the SR-14 to Parker Road project, the analysis 
did not include the improvements as in place as part of the baseline condition.  Caltrans has subsequently 
certified the necessary environmental documentation (September 2009) and expects construction of the 
improvement project to be completed in 2016. 

 
Following release of the RDEIR, Caltrans District 7 staff requested that impact analyses 

evaluating the section of the I-5 freeway within the Santa Clarita Valley utilize a capacity of 1,600 
vehicles per hour (vph) for the future HOV lanes based on the desire to achieve an operating condition for 
the HOV lanes that is better than the operating condition for the general purpose or mixed-flow lanes, i.e., 
a desire that the HOV lanes operate at LOS C rather than LOS E or F as is accepted for the general 
purpose lanes.  For buffered or contiguous HOV facilities, Caltrans considers that LOS C occurs at 
approximately 1,650 vph, or less if there is significant bus volume or if there are physical constraints. 
(High Occupancy Vehicle Guidelines for Planning, Design and Operations, Caltrans, 2003, Chapter 2, 



Susan Tebo, Impact Sciences, Inc. 
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page 4.) In contrast, 2,000 vph is commonly utilized to represent the threshold between LOS E and F 
conditions for a mixed-flow freeway lane.  In addition, Caltrans staff specified that 1,200 vph be utilized 
as the capacity of the future truck climbing lanes for this section of freeway.  
 

As explained below, the analysis conducted utilizing these reduced capacities shows that while 
some segments of the HOV lanes would operate over capacity under the 2030 scenario utilizing this 
criteria, the Landmark Village project would not cause a significant project or cumulative impact. 
 

Table 1 depicts the Freeway Volumes and V/C Ratios - Long-Range Buildout Conditions and 
shows that while none of the mixed-flow (general purpose) lanes exceed a V/C ratio of 1.00 when taking 
into account the planned freeway improvement project, several segments of the southbound HOV lane 
exceed a V/C ratio of 1.00 under long-range buildout conditions.  Specifically, the southbound HOV lane 
from Rye Canyon Road to SR-14 is shown to have V/C ratios that range from 1.13 to 1.25.  However, 
since the capacity used for the HOV lane (1,600 vph) represents mid-LOS C operating conditions, it is 
important to note that a V/C ratio of 1.00 in the HOV lanes represents a substantially better operating 
condition than does a V/C ratio of 1.00 in a mixed-flow lane. 
 

Consideration has also been given to the number of vehicles actually eligible to utilize the HOV 
lane.  Under existing conditions within the project’s study area, the volume of traffic eligible to utilize the 
HOV lane is approximately 27 percent of the total volume according to a survey prepared for the Caltrans 
PA&ED EIR.  Under long-range buildout peak conditions, when the total volume of traffic is approaching 
the maximum capacity of the freeway and traffic volumes reach the point of being uniformly distributed 
across all lanes, in no case does the HOV lane volume exceed 27 percent of the total volume.  Therefore, 
the HOV lane volume estimates utilized for this study are supported by data for the existing condition. 
 

In summary, with the planned freeway improvement project that is adding truck lanes and HOV 
lanes to the I-5 freeway within the Santa Clarita Valley in place, project traffic does not result in a 
significant impact to the freeway, which is the same conclusion reached in the RDEIR traffic study.  
However, because the RDEIR traffic study identified significant project impacts to the freeway without 
the freeway improvement project in place, the RDEIR includes mitigation measures for the four freeway 
segments identified as significantly impacted.  Specifically, the mitigation measures require the project to 
pay its fair share of the HOV/Truck Lanes freeway improvement project for those four segments. 

 
Subsequent to the circulation of the RDEIR, the project applicant has had regular meetings with 

Caltrans staff to develop a mitigation agreement addressing the project’s fair-share payment towards the 
planned freeway project.  As part of the mitigation agreement, the project’s share of future traffic along 
all segments of the freeway project limits (i.e., from Parker Road to SR-14) was calculated using a fair-
share formula developed by Caltrans.  For the mitigation agreement, the project applicant has agreed to 
pay the project’s fair-share for all nine freeway segments that comprise the SR-14 to Parker Road 
HOV/Truck Lanes freeway project, not just for the four segments where the RDEIR has identified a 
significant project impact.  As such, the project’s mitigation agreement with Caltrans will over mitigate 
the impact identified in the RDEIR.   
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Table 1:  Freeway Volumes and V/C Ratios – Long-Range Buildout Conditions 
   Long-Range Without Project Long-Range With Project Project 
  Capacities MF Lanes HOV Lanes MF Lanes HOV Lanes Increment 
Segment Lanes MF Lanes HOV Lanes Vol V/C Vol V/C Vol V/C Vol V/C MF HOV 
              
Northbound – AM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 3,411 0.43 n/a n/a 3,400 0.43 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 3,707 0.46 n/a n/a 3,700 0.46 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 3,718 0.46 340 0.21 3,760 0.47 340 0.21 0.01 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H + 1A 9,000 1,600 5,274 0.59 370 0.23 5,320 0.59 380 0.24 0.00 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H 8,000 1,600 5,328 0.67 500 0.31 5,480 0.69 520 0.33 0.02 0.02 
406. Between Rye Canyon & Magic Mtn 4M + 1H 8,000 1,600 5,298 0.66 530 0.33 5,450 0.68 550 0.34 0.02 0.01 
407. Between Magic Mtn & Valencia 4M + 1H+ 1A 9,000 1,600 6,165 0.69 610 0.38 6,280 0.70 620 0.39 0.01 0.01 
408. Between Valencia & McBean 4M + 1H 8,000 1,600 7,062 0.88 720 0.45 7,170 0.90 730 0.46 0.02 0.01 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,141 0.89 740 0.46 7,250 0.91 750 0.47 0.02 0.01 
410. Between Pico/Lyons & Calgrove 4M + 1H+ 1A 9,000 1,600 6,976 0.78 720 0.45 7,070 0.79 730 0.46 0.01 0.01 
411. Between Calgrove & SR-14 4M + 1H + 1T 9,200 1,600 6,980 0.76 730 0.46 7,060 0.77 740 0.46 0.01 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 9,156 0.64 1,010 0.32 9,180 0.64 1,020 0.32 0.00 0.00 
              
Northbound – PM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 6,389 0.80 n/a n/a 6,400 0.80 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 7,468 0.93 n/a n/a 7,500 0.94 n/a n/a 0.01 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 7,621 0.95 1,320 0.83 7,670 0.96 1,330 0.83 0.01 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H + 1A 9,000 1,600 7,927 0.88 1,310 0.82 7,980 0.89 1,320 0.83 0.01 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H 8,000 1,600 6,752 0.84 1,280 0.80 6,810 0.85 1,290 0.81 0.01 0.01 
406. Between Rye Canyon & Magic Mtn 4M + 1H 8,000 1,600 6,762 0.85 1,270 0.79 6,820 0.85 1,280 0.80 0.00 0.01 
407. Between Magic Mtn & Valencia 4M + 1H+ 1A 9,000 1,600 6,764 0.75 1,300 0.81 6,800 0.76 1,300 0.81 0.01 0.00 
408. Between Valencia & McBean 4M + 1H 8,000 1,600 7,414 0.93 1,340 0.84 7,460 0.93 1,340 0.84 0.00 0.00 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,005 0.88 1,370 0.86 7,030 0.88 1,370 0.86 0.00 0.00 
410. Between Pico/Lyons & Calgrove 4M + 1H+ 1A 9,000 1,600 6,984 0.78 1,390 0.87 7,010 0.78 1,390 0.87 0.00 0.00 
411. Between Calgrove & SR-14 4M + 1H + 1T 9,200 1,600 6,891 0.75 1,390 0.87 6,910 0.75 1,390 0.87 0.00 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 14,235 0.99 3,130 0.98 14,270 0.99 3,130 0.98 0.00 0.00 
              
Southbound – AM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 4,696 0.59 n/a n/a 4,700 0.59 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 5,689 0.71 n/a n/a 5,700 0.71 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 6,483 0.81 710 0.44 6,490 0.81 710 0.44 0.00 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H 8,000 1,600 6,763 0.85 730 0.46 6,770 0.85 730 0.46 0.00 0.00 
405. Between SR-126 & Rye Canyon 4M + 1H+ 1A 9,000 1,600 6,625 0.74 700 0.44 6,690 0.74 710 0.44 0.00 0.00 
406. Between Rye Canyon & Magic Mtn 4M + 1H+ 1A 9,000 1,600 6,650 0.74 710 0.44 6,690 0.74 710 0.44 0.00 0.00 
407. Between Magic Mtn & Valencia 4M + 1H 8,000 1,600 6,720 0.84 780 0.49 6,720 0.84 780 0.49 0.00 0.00 
408. Between Valencia & McBean 4M + 1H+ 1A 9,000 1,600 7,795 0.87 910 0.57 7,790 0.87 910 0.57 0.00 0.00 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,561 0.95 960 0.60 7,540 0.94 960 0.60 -0.01 0.00 
410. Between Pico/Lyons & Calgrove 4M + 1H + 1T 9,200 1,600 7,202 0.78 1,010 0.63 7,190 0.78 1,010 0.63 0.00 0.00 
411. Between Calgrove & SR-14 4M + 1H + 2T 10,400 1,600 7,308 0.70 1,020 0.64 7,280 0.70 1,020 0.64 0.00 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 13,842 0.96 3,010 0.94 13,800 0.96 3,000 0.94 0.00 0.00 

(Continued) 
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Table 1:  Freeway Volumes and V/C Ratios – Long-Range Buildout Conditions (Continued) 
   Long-Range Without Project Long-Range With Project Project 
  Capacities MF Lanes HOV Lanes MF Lanes HOV Lanes Increment 
Segment Lanes MF Lanes HOV Lanes Vol V/C Vol V/C Vol V/C Vol V/C MF HOV 
              
Southbound – PM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 6,384 0.80 n/a n/a 6,400 0.80 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 6,890 0.86 n/a n/a 6,900 0.86 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 6,622 0.83 1,330 0.83 6,670 0.83 1,330 0.83 0.00 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H 8,000 1,600 7,853 0.98 1,390 0.87 7,900 0.99 1,400 0.88 0.01 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H+ 1A 9,000 1,600 7,488 0.83 1,450 0.91 7,630 0.85 1,470 0.92 0.02 0.01 
406. Between Rye Canyon & Magic Mtn 4M + 1H+ 1A 9,000 1,600 8,234 0.91 1,820 1.14 8,460 0.94 1,840 1.15 0.03 0.01 
407. Between Magic Mtn & Valencia 4M + 1H 8,000 1,600 7,772 0.97 1,920 1.20 7,960 1.00 1,940 1.21 0.03 0.01 
408. Between Valencia & McBean 4M + 1H+ 1A 9,000 1,600 8,366 0.93 1,950 1.22 8,540 0.95 1,960 1.23 0.02 0.01 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,856 0.98 1,990 1.24 8,000 1.00 2,000 1.25 0.02 0.01 
410. Between Pico/Lyons & Calgrove 4M + 1H + 1T 9,200 1,600 8,475 0.92 1,880 1.18 8,610 0.94 1,890 1.18 0.02 0.00 
411. Between Calgrove & SR-14 4M + 1H + 2T 10,400 1,600 8,974 0.86 1,800 1.13 9,090 0.87 1,810 1.13 0.01 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 11,813 0.82 2,140 0.67 11,850 0.82 2,150 0.67 0.00 0.00 
 
MF (or M) = Mixed-Flow/General Purpose Lane (Capacity = 2,000 vehicles per hour) 
HOV (or H) = HOV Lane (Capacity = 1,600 vehicles per hour) 
A = Auxiliary Lane (Capacity = 1,000 vehicles per hour) 
T = Truck Lane (Capacity = 1,200 vehicles per hour) 
 
Capacities derived from PeMS data and through discussions with Caltrans staff. 
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MEMORANDUM 
 
 
 
TO: Susan Tebo, Impact Sciences, Inc. 
 
 
FROM:  Daryl Zerfass, P.E. 
 
 
DATE:  June 17, 2011 
 
 
SUBJECT: LANDMARK VILLAGE TRAFFIC IMPACT ANALYSIS – SUPPLEMENTAL 

FREEWAY FAIR-SHARE CALCULATION ANALYSIS 
 
 

Two procedures have been used to calculate the project's share of future traffic on the I-5 
freeway.   First, a Nexus computer modeling software procedure was prepared in which a computerized 
traffic demand model calculated the origin and destination of each project trip that utilizes the freeway, 
and then determined the project's share of the future growth based on trips that begin and/or end at future 
development. A second procedure subsequently was developed in conjunction with Caltrans 
transportation engineers to calculate project shares while similarly taking into account only future 
development, but without reliance on the modeling software for the share calculation.   This second 
procedure represents a hybrid of modeling steps and spreadsheet calculations to develop the share 
percentages. 

 
The Nexus procedure and the Hybrid procedure are similar in concept in that they each calculate 

the project's percentage share of future traffic growth for the respective subject segments of freeway. The 
procedures differ in the respect that the Hybrid procedure is based on a series of manual calculation steps 
in which multiple traffic modeling procedures are individually prepared, and then data is manually 
combined utilizing a spreadsheet to calculate project share percentages. In contrast, the mathematically 
complex Nexus procedure is fully computerized and is calculated as part of a single traffic modeling 
operation. Accordingly, the individual steps of the Hybrid procedure are independently discernible, while 
the individual steps of the Nexus process are not. The ability to separate the individual steps of the Hybrid 
procedure resulted in Caltrans ultimately selecting it as the preferred method to calculate the Landmark 
Village fair-share payment to be made to Caltrans towards I-5 mitigation improvements.   
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The Nexus procedure results in the project fair-share percentages shown in RDEIR Table 4.7-34 
(see also, Landmark Village Long-Range Cumulative (Buildout) Conditions Traffic Forecasts, Austin-
Foust Associates, December 4, 2007), which shows that for the four segments of the I-5 freeway where 
the proposed Landmark Village project is identified as having a significant impact, the proposed project’s 
average share of the traffic growth is 2.4 percent. 

 
In comparison, the Hybrid procedure (see Landmark Village (Newhall Ranch) I-5 Share 

Calculations, Austin-Foust Associates, Inc., November 1, 2010) considered the increase attributable to 
project traffic along nine freeway segments (the four significantly impacted segments plus five additional 
segments), and determined that project traffic would comprise 1,067 trips out of a total projected growth 
of 71,200 future trips, or 1.5% of the future forecasted growth (1,067/71,200 = 1.5%).  (The nine 
segments would be significantly impacted on a cumulative basis with buildout of the Newhall Ranch 
Specific Plan, which includes Landmark Village, and the Valencia Commerce Center and Entrada 
developments.  See Newhall Ranch Resource Management and Development Plan and Spineflower 
Conservation Plan Environmental Impact Statement/Environmental Impact Report, SCH No. 
2000011025.)   

 
Thus, under the Nexus procedure, the project's fair-share is 2.4% towards improvements on four 

segments, while under the Hybrid approach, the project's fair-share is 1.5% towards improvements on 
nine segments. 

 
The improvements recommended to mitigate the project's identified significant cumulative 

impacts are the addition of a high occupancy vehicle (HOV) lane in each direction to the segment of I-5 
between Rye Canyon Road and McBean Parkway and between Pico Canyon Road/Lyons Avenue and 
Calgrove Avenue, and the addition of one truck lane in the southbound direction to the segment between 
Pico Canyon Road/Lyons Avenue and Calgrove Avenue.  (See Landmark Village Long-Range 
Cumulative (Buildout) Conditions Traffic Forecasts, Austin-Foust Associates, December 4, 2007, and 
RDEIR Mitigation Measures LV 4.7-17 through LV 4.7-20.)  Accordingly, in calculating the project's 
fair-share dollar amount under each of the two methodologies, the cost basis for the calculations is the I-5 
HOV and Truck Lanes SR-14 to Parker Road improvement project, which includes the improvements 
recommended to mitigate the project’s impacts as well as improvements for adjacent freeway segments.  
The improvements to be constructed under the I-5 improvement project would span nine freeway 
segments, and include the addition of one HOV lane in each direction between SR-14 and Parker Road, 
connecting to the HOV lanes currently under construction on the I-5 freeway south of the SR-14 freeway. 
Additionally, one truck lane will be constructed in the northbound direction between SR-14 and Calgrove 
Avenue, one southbound truck lane will be constructed between Pico Canyon Road/Lyons Avenue and 
Calgrove Avenue, and two southbound truck lanes will be constructed for the segment between Calgrove 
Avenue and SR-14.  

 
As shown below in Table 1, Fair-Share Cost Comparison, application of the Hybrid procedure 

that was selected by Caltrans for use with this project results in an overall fair-share cost attributable to 
the proposed Landmark Village project of approximately $625,000, whereas the RDEIR’s Nexus 
procedure would result in a net mitigation obligation cost to the project of approximately $343,000.  The 
greater cost resulting from the Hybrid procedure is reflective of the fact that the calculations consider the 
entire nine segment freeway improvement project due to the nexus between the Newhall Ranch Specific 
Plan, of which Landmark Village is a part, and the freeway improvement project.     
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Table 1:  Fair-Share Cost Comparison 
 Nexus Procedure Hybrid Procedure 
Project’s Share of Future Trips 2.4% of 4 segments 1.5% of 9 segments 
Unfunded portion of I-5 Improvement Project $29,067,0001 $65,400,0002 
Cost to Landmark Village (Gross) $697,608 $980,081 
Credit for Prior I-5 Expenditures -$354,420 -$354,420 
Cost to Landmark Village (Net) $343,188 $625,661 
 
14/9 of total unfunded portion (4 impacted segments/9 total segments x $65,400,000 = $29,067,000) 
2As of July 2010, Caltrans estimated the total cost to construct the I-5 Improvement Project at $543 million, with 
$65.4 million or approximately 12% of the total cost unfunded at the time. 
 
 

 
 
 

 



Austin-Foust Associates, Inc. – Memorandum, Landmark Village Traffic

Impact Analysis – Additional Existing Plus Project Scenario Analysis

(June 16, 2011)



  105371mm5.doc 
   

 
 

 
 
 
MEMORANDUM 
 
 
 
TO: Susan Tebo, Impact Sciences, Inc. 
 
 
FROM:  Daryl Zerfass, P.E. 
 
 
DATE:  June 16, 2011 
 
 
SUBJECT: RIVER VILLAGE (LANDMARK VILLAGE) TRAFFIC IMPACT ANALYSIS – 

ADDITIONAL EXISTING PLUS PROJECT SCENARIO ANALYSIS 
 
  

This memo serves as a supplement to the original River Village (renamed and referred to herein 
as Landmark Village) Traffic Impact Analysis (TIA, September 2004) and provides additional analysis of 
the project’s traffic impacts by comparing existing conditions (i.e., Existing No-Project) against the 
Existing Plus Project traffic conditions.  The September 2004 TIA includes an Existing Plus Project 
analysis of the study area intersections; this memorandum summarizes that analysis and includes 
additional analysis of the I-5 freeway under this scenario.  This memo, therefore, documents project 
related trips and their addition to the observed traffic count data (i.e., existing conditions) to create an 
Existing Plus Project scenario. 
 
 Preliminarily, the Existing Plus Project scenario generally is regarded by traffic engineers, 
including this engineer, as a hypothetical scenario when used in connection with a development project 
such as the proposed Landmark Village project, which is not anticipated to reach full buildout until 
approximately 2014. The scenario is hypothetical because it assumes that the proposed project would be 
fully built out immediately and the corresponding full buildout traffic volumes added to existing roadway 
volumes and infrastructure. The Existing Plus Project analysis presumes that the existing environment 
(existing traffic volumes, existing roadway infrastructure, and existing land uses) will not change over the 
buildout of the project. As a result, future increases in traffic volumes attributable to other development 
projects (i.e., cumulative traffic volumes) are not accounted for in the analysis.  This results in the 
analysis potentially understating project impacts because capacity that otherwise would be utilized by 
intervening cumulative development is now available to the proposed project.  On the other hand, because 
the scenario does not account for future planned roadway network improvements that would increase 
roadway capacities, the analysis potentially results in overstating project impacts.  Furthermore, because 
the analysis does not take into account future development and related changing land uses, the analysis 
does not account for the corresponding change in trip distribution patterns that accompanies changing 
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land uses, which could lead to overstating impacts in some circumstances, while understating them in 
others. 
 
 Analysis 
 
 Landmark Village is located within the Santa Clarita Valley in unincorporated County of Los 
Angeles.  The Landmark Village project is bounded by State Route (SR) 126 to the north, the Santa Clara 
River to the south, and the Castaic Creek to the east.  Landmark Village consists of a variety of land uses 
and, as described in the traffic study, these land uses have been categorized based on the land use 
categories used by the Santa Clarita Valley Consolidated Traffic Model (SCVCTM).  The geographic 
distribution of project generated trips was derived by utilizing the SCVCTM.  A special select zone trip 
assignment calculates the volume of project traffic on roadway segments throughout the study area. 
 
 The Landmark Village TIA includes an Existing plus Project impact analysis for the study area 
intersections.  (A copy of the TIA is included in the Landmark Village Recirculated Draft Environmental 
Impact Report (RDEIR, January 2010), Appendix 4.7, River Village Traffic Impact Analysis, Austin-
Foust Associates, September 2004, Section 4.8.)  The conclusions reached through that Existing Plus 
Project scenario analysis are summarized below.  Peak hour intersection capacity utilization ("ICU") 
values that correspond with the Existing Plus Project conditions traffic forecasts referenced above can be 
found in Table 1, ICU and LOS Summary - Existing Conditions with and without Project, which provides 
a comparison between the no-project and the with-project conditions.  The table indicates that under 
Existing Plus Project conditions, the following intersections would be significantly impacted by the 
addition of project traffic: 
 

8. I-5 NB Ramps & SR-126 
80. Wolcott & SR-126 
94. Commerce Center & SR-126 
110. Chiquito/Long Canyon & SR-126 

 
Roadway improvements that would mitigate the identified project impacts are identified in Table 

2, Mitigation Measures for Project Intersection Impacts - Existing Conditions With Project, which lists 
the proposed mitigation measures for existing conditions with project.  Each of the recommended 
mitigation measures is included in the TIA as mitigation either for the impacts identified under the 
Existing Plus Ambient Plus Project scenario, or under the Existing Plus Ambient Plus Project and Related 
projects scenario and, therefore, each will be implemented as part of the project irrespective of the 
Existing Plus Project analysis. (See EIR mitigation measures LV 4.7-7, 4.7-10, 4.7-11 and 4.7-12.)  Table 
3, ICU and LOS Summary - With Mitigation, summarizes the resulting ICUs and LOS with the 
mitigation in place.  Detailed ICU worksheets are attached to this memorandum. 

 
In addition to an intersection level of analysis, an evaluation of the I-5 freeway for conditions 

with and without the project was conducted.  As noted above, the Landmark Village project is located 
south of and adjacent to SR-126, which is a four-lane highway. Approximately two miles east of the 
project site is the I-5 Freeway, which would provide regional access for residents of the site.  In the 
vicinity of the project site, I-5 is generally an eight-lane (four lanes in each direction) freeway.   
 

The freeway impact analysis has been prepared using a methodology developed through 
consultation with Caltrans District 7 staff.   The determination of significant impacts is based on the Los 
Angeles County Congestion Management Program (CMP) criteria.  This criteria identifies a significant 
project impact as when project traffic causes or worsens LOS F conditions by a V/C of .02 or more. 
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Table 1:  ICU and LOS Summary – Existing Conditions with and without Project 

Existing Conditions  
without Project 

Existing Conditions  
with Project 

AM PM AM PM 
Project 

Increment 
Intersection ICU LOS ICU LOS ICU LOS ICU LOS AM PM 
7. I-5 SB Ramps & SR-126 .39 A .36 A .63 B .52 A .24 .16 
8. I-5 NB Ramps & SR-126 .71 C .77 C 1.15 F 1.18 F .44 .41 
80. Wolcott & SR-126 .34 A .42 A 1.03 F 1.26 F .69 .84 
94. Commerce Center & SR-126 .52 A .68 B .88 D .99 E .36 .31 
96. San Martinez Canyon & SR-
126 .31 A .40 A .33 A .43 A .02 .03 
110. Chiquito/Long Canyon & SR-
126 .36 A .43 A 1.05 F 1.31 F .69 .88 
 
Bold = Significant Impact 
 
Level of service ranges:   .00 -  .60 A .71 -  .80 C .91 – 1.00 E 
 .61 -  .70  B .81 -  .90 D Above 1.00 F 
 
 
 
Table 2:  Mitigation Measures for Project Intersection Impacts – Existing Conditions With Project 
Location Mitigation 
8. I-5 NB Ramps & SR-126 Add 2nd & 3rd NBL, add 2nd 3rd & 4th EBT, convert shared WBL/WBT lanes to 1st 

& 2nd dedicated WBT, and add 3rd WBT & 1st free flow WBR. 
80. Wolcott & SR-126 Add 1st NBL, add 2nd & 3rd NBR, convert shared SBL/SBT to dedicated SBT, add 

2nd SBL, add 2nd EBL, add 3rd EBT, add 1st EBR, add 2nd WBL, and add 3rd WBT. 
94. Commerce Center & SR-
126 

Construct Grade Separated Interchange 

110. Chiquito/Long Canyon & 
SR-126 

Add 1st & 2nd NBL, add 1st & 2nd NBR, add 2nd NBT, add 1st & 2nd SBL, add 2nd 
& 3rd SBT, add 2nd EBL, add 3rd EBT, add 1st EBR, add 1st and 2nd WBL, and add 
3rd WBT. 

 
 

Table 3:  ICU and LOS Summary – With Mitigation 

Existing Conditions 
without Project 

Existing Conditions 
plus Project with 

Mitigation 
AM PM AM PM Change 

Intersection ICU LOS ICU LOS ICU LOS ICU LOS AM PM 
8. I-5 NB Ramps & SR-126 .71 C .77 C .48 A .40 A -.21 -.21 
80. Wolcott & SR-126 .34 A .42 A .52 A .64 B .18 .22 
94. Commerce Center & SR-126 .52 A .68 B n/a (Grade Separated Interchange) 
110. Chiquito/Long Canyon & SR-126 .36 A .43 A .51 A .57 A .15 .14 
 
Level of service ranges:   .00 -  .60 A .71 -  .80 C .91 – 1.00 E 
 .61 -  .70  B .81 -  .90 D Above 1.00 F 
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An evaluation of the I-5 freeway for conditions with and without the project is provided in Table 
4, Freeway Volumes and V/C ratios - Existing + Project Conditions, which indicates that the following 
freeway segment would be significantly impacted by the project under Existing Plus Project conditions: 
 

411. Southbound I-5 between Calgrove & SR-14 
 
It should be noted that under the Existing Plus Project scenario, the project would add a greater 

volume of traffic to the I-5 freeway than it would under long-range cumulative conditions when the 
Newhall Ranch Specific Plan area (and adjacent development areas) is fully built out.  The reason for this 
is that the built out Specific Plan area would include a significant amount of employment and commercial 
retail development that would serve as trip destinations for residents of the Landmark Village project, as 
well as other Specific Plan development.  Likewise, the employment and commercial retail areas of the 
Landmark Village project will provide trip destinations for future residents of the Specific Plan area.  As 
such, under Specific Plan build out conditions, Landmark Village would result in fewer project trips that 
leave the Santa Clarita Valley than under Existing Plus Project conditions, which translates to fewer 
project trips on the I-5 freeway.  In this regard, the Existing Plus Project scenario overstates project 
impacts. 

 
The southbound segment of I-5 between the Calgrove interchange and SR-14, which is shown to 

be significantly impacted by the project under Existing Plus Project conditions, operates at LOS F under 
existing (no-project) conditions.  This segment consists of a four-lane section of uphill grade that 
significantly reduces travel speed for the many heavy trucks that use this segment of freeway.  The two 
right-most lanes are primarily utilized by the slow moving trucks, which reduces the overall capacity of 
this segment.  As such, this segment experiences worse LOS than adjacent segments that carry similar 
volumes of traffic. 

 
As shown in Table 5, Mitigation Measure for Project Freeway Impacts - Existing Conditions 

With Project, the improvement recommended to mitigate the project's impact is the addition of one truck 
lane in the southbound direction.  Table 6, Freeway Volumes and V/C Ratios - Existing + Project + 
Mitigation Conditions, summarizes the resulting V/C with the mitigation in place.   

 
The recommended mitigation would be implemented as part of the Caltrans and Metropolitan 

Transportation Authority (Metro) plans to expand the I-5 freeway to include high occupancy vehicle 
(HOV) and truck lanes.  In September 2009, Caltrans approved a Final Environmental Impact 
Report/Environmental Assessment (EIR/EA) for the I-5 HOV/Truck Lanes Project SR-14 to Parker Road, 
or I-5 Improvement Project.  The I-5 Improvement Project will add:  one HOV lane in each direction on I-
5 from the SR-14 interchange north to Parker Road; truck climbing lanes from the SR-14 interchange to 
Calgrove Boulevard (northbound) and from Pico Canyon Road/Lyons Avenue to the SR-14 interchange 
(southbound); and full auxiliary lanes within portions of the Improvement Project study area.  The 
Caltrans EIR/EA reports the project is included in the 2008 Regional Transportation Plan and is fully 
funded, and construction is anticipated to begin in 2011, with completion scheduled for 2015.  
Subsequent communications with Caltrans indicate that the first phase of construction, or the "Early 
Implementation Project," is estimated to be completed in July 2013, and the full I-5 Improvement Project 
is estimated to be completed in February 2016.  The impacts of the Landmark Village project under 
Existing Plus Project conditions would be fully mitigated with completion of the Early Implementation 
Project, which will include a truck lane in the southbound direction from Pico/Lyons to the SR-14, and 
which is scheduled to be completed prior to buildout of the Landmark Village project. 
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Table 4:  Freeway Volumes and V/C Ratios – Existing + Project Conditions 

   Existing Without Project Existing With Project 
   AM Pk Hr PM Pk Hr AM Pk Hr PM Pk Hr 

Project 
Increment 

Segment Lanes Capacity Vol V/C Vol V/C Vol V/C Vol V/C AM PM 
Northbound 

401. North of Lake Hughes 4M 8,000 1,200 .15 1,900 .24 1,229 .15 1,986 .25 .00 .01 
402. Between Lake Hughes & Parker 4M 8,000 1,300 .16 2,000 .25 1,330 .17 2,087 .26 .01 .01 
403. Between Parker & Hasley Canyon 4M 8,000 1,600 .20 2,000 .25 1,637 .20 2,109 .26 .00 .01 
404. Between Hasley Canyon & SR-126 4M 8,000 2,100 .26 2,500 .31 2,143 .27 2,626 .33 .01 .02 
405. Between SR-126 & Rye Canyon 4M 8,000 2,800 .35 3,100 .39 3,286 .41 3,411 .43 .06 .04 
406. Between Rye Canyon & Magic Mtn 4M 8,000 2,800 .35 3,100 .39 3,286 .41 3,411 .43 .06 .04 
407. Between Magic Mtn & Valencia 4M 8,000 4,200 .53 5,300 .66 4,589 .57 5,546 .69 .04 .03 
408. Between Valencia & McBean 4M 8,000 5,300 .66 6,100 .76 5,599 .70 6,287 .79 .04 .03 
409. Between McBean & Pico/Lyons 4M 8,000 5,600 .70 6,700 .84 5,825 .73 6,838 .85 .03 .01 
410. Between Pico/Lyons & Calgrove 4M 8,000 5,400 .68 7,200 .90 5,578 .70 7,307 .91 .02 .01 
411. Between Calgrove & SR-14 4M 8,000 5,400 .68 7,200 .90 5,574 .70 7,304 .91 .02 .01 
412. South of SR-14 6M + 2T 14,400 6,800 .47 13,700 .95 6,899 .48 13,759 .96 .01 .01 

Southbound 
401. North of Lake Hughes 4M 8,000 1,300 .16 1,700 .21 1,384 .17 1,742 .22 .01 .01 
402. Between Lake Hughes & Parker 4M 8,000 1,400 .18 1,900 .24 1,486 .19 1,943 .24 .01 .00 
403. Between Parker & Hasley Canyon 4M 8,000 1,600 .20 2,000 .25 1,707 .21 2,054 .26 .01 .01 
404. Between Hasley Canyon & SR-126 4M 8,000 1,900 .24 2,100 .26 2,024 .25 2,162 .27 .01 .01 
405. Between SR-126 & Rye Canyon 4M 8,000 2,400 .30 2,500 .31 2,640 .33 2,997 .37 .03 .06 
406. Between Rye Canyon & Magic Mtn 4M 8,000 4,200 .53 5,100 .64 4,448 .56 5,587 .70 .03 .06 
407. Between Magic Mtn & Valencia 4M 8,000 4,700 .59 5,800 .73 4,897 .61 6,182 .77 .02 .04 
408. Between Valencia & McBean 4M 8,000 5,700 .71 6,600 .83 5,850 .73 6,885 .86 .02 .03 
409. Between McBean & Pico/Lyons 4M 8,000 6,600 .83 7,200 .90 6,711 .84 7,405 .93 .01 .03 
410. Between Pico/Lyons & Calgrove 4M 8,000 7,000 .88 6,800 .85 7,086 .89 6,954 .87 .01 .02 
411. Between Calgrove & SR-14 4M* 6,400 7,300 1.14 6,800 1.06 7,384 1.15 6,950 1.09 .01 .03 
412. South of SR-14 5M + 2T 12,400 14,100 1.14 9,400 .76 14,148 1.14 9,485 .76 .00 .00 
 
M = Mixed-Flow/General Purpose Lane (Capacity = 2,000 vehicles per hour) 
M* = Mixed-Flow Lane on an Extended Uphill Grade, Without a Truck Lane (Capacity = 1,600 vehicles per hour) 
T = Truck Lane (Capacity = 1,200 vehicles per hour) 
 
Bold = Significant impact 
 
Capacities derived from PeMS data and through discussions with Caltrans staff. 
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Table 5:  Mitigation Measure for Project Freeway Impacts – Existing Conditions With Project 

Location Mitigation 
 
411. Between Calgrove & SR-14 
 

 
Add 1 Truck lane in southbound direction. 

 
 
 
 
 
Table 6:  Freeway Volumes and V/C Ratios – Existing + Project + Mitigation Conditions 
 Existing Without Project Existing Plus Project Plus Mitigation Project 
 AM Pk Hr PM Pk Hr   AM Pk Hr PM Pk Hr Increment 
Segment Vol V/C Vol V/C Lanes Capacity Vol V/C Vol V/C AM PM 

Southbound 

411. 
Between 
Calgrove & 
SR-14 

7,300 1.14 6,800 1.06 4M+1T 9,200 7,384 .80 6,950 .76 -.34 -.30 

 
M = Mixed-Flow/General Purpose Lane (Capacity = 2,000 vehicles per hour) 
T = Truck Lane (Capacity = 1,200 vehicles per hour) 
Capacities derived from PeMS data and through discussions with Caltrans staff. 
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         7. I-5 SB Ramps & SR-126                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      f                147            132          │       │   SBR      f                271            194          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200      304    .10     425    .13   │       │   EBT      2      3200      524    .16     875    .27   │ 
     │   EBR      f                639           1058          │       │   EBR      f                879           1555          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3200      943    .29*    822    .26*  │       │   WBT      2      3200     1684    .53*   1338    .42*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .39            .36               TOTAL CAPACITY UTILIZATION       .63            .52 
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         8. I-5 NB Ramps & SR-126                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      639    .40*    620    .39*  │       │   NBL      1      1600     1124    .70*    931    .58*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600      201    .13      36    .02   │       │   NBR      1      1600      201    .13      36    .02   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      1      1600      216    .14*    220    .14*  │       │   EBT      1      1600      395    .25     543    .34*  │ 
     │   EBR      f                 88            205          │       │   EBR      f                130            331          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5              111    .07*    251  {.14}*  │       │   WBL      1.5              111    .07     251    .16*  │ 
     │   WBT      0.5    3200      304    .19     202    .14   │       │   WBT      0.5    3200      560    .35*    407    .25   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .71            .77               TOTAL CAPACITY UTILIZATION      1.15           1.18 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   Existing Volumes With Project With Mitigation         │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      3      4320     1124    .26*    931    .22*  │  
     │   NBT      0         0        0              0          │  
     │   NBR      1      1600      201    .13      36    .02   │  
     │                                                         │  
     │   SBL      0         0        0              0          │  
     │   SBT      0         0        0              0          │  
     │   SBR      0         0        0              0          │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      4      6400      395    .06     543    .08*  │  
     │   EBR      f                130            331          │  
     │                                                         │  
     │   WBL      0         0      111            251  {.16}*  │  
     │   WBT      3      4800      560    .14*    407    .14   │  
     │   WBR      f                  0              0          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .50            .56      
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         80. Wolcott & SR-126                                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        5              0          │       │   NBL      0         0       51             66          │ 
     │   NBT      1      1600        0    .00       0    .00   │       │   NBT      1      1600       68    .31*     54    .43*  │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0      373            566          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5                1              2          │       │   SBL      1.5                1              2          │ 
     │   SBT      0.5    3200        0    .00*      0    .00*  │       │   SBT      0.5    3200       24    .02      85    .05   │ 
     │   SBR      1      1600        7    .00      20    .01   │       │   SBR      1      1600       34    .02      92    .06   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       12    .01*      4    .00   │       │   EBL      1      1600       42    .03      66    .04   │ 
     │   EBT      2      3200      662    .21    1030    .32*  │       │   EBT      2      3200      972    .32*   1572    .51*  │ 
     │   EBR      0         0        1              0          │       │   EBR      0         0       63             72          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        3    .00       0    .00   │       │   WBL      1      1600      482    .30*    354    .22*  │ 
     │   WBT      2      3200      731    .23*   1005    .31   │       │   WBT      2      3200     1313    .41    1410    .44   │ 
     │   WBR      1      1600        2    .00       0    .00   │       │   WBR      1      1600        2    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .34            .42               TOTAL CAPACITY UTILIZATION      1.03           1.26 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   Existing Volumes With Project With Mitigation         │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1600       51    .03*     66    .04*  │  
     │   NBT      1      1600       68    .04      54    .03   │  
     │   NBR      2      3200      373    .12     566    .18   │  
     │                                                         │  
     │   SBL      2      2880        1    .00       2    .00   │  
     │   SBT      1      1600       24    .02*     85    .05*  │  
     │   SBR      1      1600       34    .02      92    .06   │  
     │                                                         │  
     │   EBL      2      2880       42    .01      66    .02   │  
     │   EBT      3      4800      972    .20*   1572    .33*  │  
     │   EBR      1      1600       63    .04      72    .05   │  
     │                                                         │  
     │   WBL      2      2880      482    .17*    354    .12*  │  
     │   WBT      3      4800     1313    .27    1410    .29   │  
     │   WBR      1      1600        2    .00       0    .00   │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .52            .64      
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         94. Commerce Center & SR-126                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       28    .02      64    .04*  │       │   NBL      1      1600      136    .09     151    .09*  │ 
     │   NBT      1      1600      152    .10*     44    .03   │       │   NBT      1      1600      152    .10*     44    .03   │ 
     │   NBR      1      1600       21    .01      41    .03   │       │   NBR      1      1600       21    .01      41    .03   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      296    .10*    677    .24*  │       │   SBL      2      2880      296    .10*    677    .24*  │ 
     │   SBT      1      1600       39    .02     141    .09   │       │   SBT      1      1600       39    .02     141    .09   │ 
     │   SBR      1      1600       22    .01      53    .03   │       │   SBR      1      1600       95    .06     163    .10   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       27    .02*     23    .01*  │       │   EBL      1      1600      181    .11*     66    .04   │ 
     │   EBT      2      3200      652    .20     827    .26   │       │   EBT      2      3200     1113    .35    1773    .55*  │ 
     │   EBR      1      1600       51    .03      24    .02   │       │   EBR      1      1600      117    .07     138    .09   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       24    .02      23    .01   │       │   WBL      1      1600       24    .02      23    .01*  │ 
     │   WBT      2      3200      632    .20*    922    .29*  │       │   WBT      2      3200     1497    .47*   1499    .47   │ 
     │   WBR      f                648            123          │       │   WBR      f                648            123          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes N/S Split Phasing                       │       │   Note: Assumes N/S Split Phasing                       │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .52            .68               TOTAL CAPACITY UTILIZATION       .88            .99 
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         96. San Martinez Cyn & SR-126                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        4              8          │       │   SBL      0         0        4              8          │ 
     │   SBT      1      1600        0    .00*      0    .01*  │       │   SBT      1      1600        0    .00*      0    .01*  │ 
     │   SBR      0         0        2              2          │       │   SBR      0         0        2              2          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600        1    .00       0    .00   │       │   EBL      1      1600        1    .00       0    .00   │ 
     │   EBT      2      3200      650    .20     937    .29   │       │   EBT      2      3200      737    .23*   1002    .31   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3200      659    .21*    934    .29*  │       │   WBT      2      3200      681    .21    1028    .32*  │ 
     │   WBR      0         0        1              5          │       │   WBR      0         0        1              5          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .31            .40               TOTAL CAPACITY UTILIZATION       .33            .43 
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         110. Chiquito Cyn & SR-126                                   
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing (2003) Counts                                │       │   Existing Volumes With Project                         │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              1          │       │   NBL      0         0       15             80          │ 
     │   NBT      1      1600        1    .00       0    .00   │       │   NBT      1      1600       36    .25*    179    .55*  │ 
     │   NBR      0         0        1              0          │       │   NBR      0         0      345            628          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0       70             50          │       │   SBL      0         0      117  {.07}*     80  {.05}*  │ 
     │   SBT      1      1600        0    .04*      0    .03*  │       │   SBT      1      1600      158    .17      78    .10   │ 
     │   SBR      1      1600       12    .01       8    .01   │       │   SBR      1      1600       12    .01       8    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600        6    .00      15    .01*  │       │   EBL      1      1600        6    .00      15    .01   │ 
     │   EBT      2      3200      663    .21     927    .29   │       │   EBT      2      3200      673    .24*    944    .31*  │ 
     │   EBR      0         0        4              0          │       │   EBR      0         0       82             47          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        1              0          │       │   WBL      0         0      632  {.39}*    483  {.30}*  │ 
     │   WBT      2      3200      713    .22*    935    .29*  │       │   WBT      2      3200      722    .42     951    .45   │ 
     │   WBR      1      1600       22    .01      86    .05   │       │   WBR      1      1600       37    .02     130    .08   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .36            .43               TOTAL CAPACITY UTILIZATION      1.05           1.31 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   Existing Volumes With Project With Mitigation         │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      2880       15    .01      80    .03   │  
     │   NBT      2      3200       36    .01*    179    .06*  │  
     │   NBR      2      3200      345    .11     628    .20   │  
     │                                                         │  
     │   SBL      2      2880      117    .04*     80    .03*  │  
     │   SBT      3      4800      158    .03      78    .02   │  
     │   SBR      1      1600       12    .01       8    .01   │  
     │                                                         │  
     │   EBL      2      2880        6    .00      15    .01   │  
     │   EBT      3      4800      673    .14*    944    .20*  │  
     │   EBR      1      1600       82    .05      47    .03   │  
     │                                                         │  
     │   WBL      2      2880      632    .22*    483    .17*  │  
     │   WBT      3      4800      722    .15     951    .20   │  
     │   WBR      1      1600       37    .02     130    .08   │  
     │                                                         │  
     │   Right Turn Adjustment                    NBR    .01*  │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .51            .57      
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MEMORANDUM 
 
 
 
TO: Susan Tebo, Impact Sciences, Inc. 
 
 
FROM:  Daryl Zerfass, P.E. 
 
 
DATE:  June 9, 2011 
 
 
SUBJECT: LANDMARK VILLAGE TRAFFIC IMPACT ANALYSIS – SUPPLEMENTAL 

FREEWAY ANALYSIS 
 
 
 This memo serves as a supplement to the Landmark Village Long-Range Cumulative (Buildout) 
Conditions Traffic Forecasts (December 2007) and the Landmark Village Traffic Impact Analysis 
(September 2004).  This supplemental study provides an analysis of the project’s freeway impacts using 
revised freeway lane capacities and updated forecasts of long-range cumulative conditions. 
 

The I-5 freeway impacts analysis presented in the Landmark Village Recirculated Draft EIR 
(RDEIR) analyzed the potential impacts of the proposed project on the I-5 freeway.  The analysis was 
prepared shortly after the completion of the Caltrans freeway impact study that was prepared for the 
upcoming I-5 High Occupancy Vehicle (HOV) and Truck Lane project (I-5 PA&ED HOV & Truck 
Lanes – SR-14 to Parker Road Traffic Study, October 2007), and the Landmark Village RDEIR analysis 
utilized data directly from the Caltrans study.  However, because the analysis presented in the RDEIR was 
prepared prior to final approval and funding by Caltrans of the SR-14 to Parker Road project, the analysis 
did not include the improvements as in place as part of the baseline condition.  Caltrans has subsequently 
certified the necessary environmental documentation (September 2009) and expects construction of the 
improvement project to be completed in 2016. 

 
Following release of the RDEIR, Caltrans District 7 staff requested that impact analyses 

evaluating the section of the I-5 freeway within the Santa Clarita Valley utilize a capacity of 1,600 
vehicles per hour (vph) for the future HOV lanes based on the desire to achieve an operating condition for 
the HOV lanes that is better than the operating condition for the general purpose or mixed-flow lanes, i.e., 
a desire that the HOV lanes operate at LOS C rather than LOS E or F as is accepted for the general 
purpose lanes.  For buffered or contiguous HOV facilities, Caltrans considers that LOS C occurs at 
approximately 1,650 vph, or less if there is significant bus volume or if there are physical constraints. 
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(High Occupancy Vehicle Guidelines for Planning, Design and Operations, Caltrans, 2003, Chapter 2, 
page 4.) In contrast, 2,000 vph is commonly utilized to represent the threshold between LOS E and F 
conditions for a mixed-flow freeway lane.  In addition, Caltrans staff specified that 1,200 vph be utilized 
as the capacity of the future truck climbing lanes for this section of freeway.  
 

As explained below, the analysis conducted utilizing these reduced capacities shows that while 
some segments of the HOV lanes would operate over capacity under the 2030 scenario utilizing this 
criteria, the Landmark Village project would not cause a significant project or cumulative impact. 
 

Table 1 depicts the Freeway Volumes and V/C Ratios - Long-Range Buildout Conditions and 
shows that while none of the mixed-flow (general purpose) lanes exceed a V/C ratio of 1.00 when taking 
into account the planned freeway improvement project, several segments of the southbound HOV lane 
exceed a V/C ratio of 1.00 under long-range buildout conditions.  Specifically, the southbound HOV lane 
from Rye Canyon Road to SR-14 is shown to have V/C ratios that range from 1.13 to 1.25.  However, 
since the capacity used for the HOV lane (1,600 vph) represents mid-LOS C operating conditions, it is 
important to note that a V/C ratio of 1.00 in the HOV lanes represents a substantially better operating 
condition than does a V/C ratio of 1.00 in a mixed-flow lane. 
 

Consideration has also been given to the number of vehicles actually eligible to utilize the HOV 
lane.  Under existing conditions within the project’s study area, the volume of traffic eligible to utilize the 
HOV lane is approximately 27 percent of the total volume according to a survey prepared for the Caltrans 
PA&ED EIR.  Under long-range buildout peak conditions, when the total volume of traffic is approaching 
the maximum capacity of the freeway and traffic volumes reach the point of being uniformly distributed 
across all lanes, in no case does the HOV lane volume exceed 27 percent of the total volume.  Therefore, 
the HOV lane volume estimates utilized for this study are supported by data for the existing condition. 
 

In summary, with the planned freeway improvement project that is adding truck lanes and HOV 
lanes to the I-5 freeway within the Santa Clarita Valley in place, project traffic does not result in a 
significant impact to the freeway, which is the same conclusion reached in the RDEIR traffic study.  
However, because the RDEIR traffic study identified significant project impacts to the freeway without 
the freeway improvement project in place, the RDEIR includes mitigation measures for the four freeway 
segments identified as significantly impacted.  Specifically, the mitigation measures require the project to 
pay its fair share of the HOV/Truck Lanes freeway improvement project for those four segments. 

 
Subsequent to the circulation of the RDEIR, the project applicant has had regular meetings with 

Caltrans staff to develop a mitigation agreement addressing the project’s fair-share payment towards the 
planned freeway project.  As part of the mitigation agreement, the project’s share of future traffic along 
all segments of the freeway project limits (i.e., from Parker Road to SR-14) was calculated using a fair-
share formula developed by Caltrans.  Under the agreement, Caltrans acknowledges that the applicant’s 
full payment of its share amount satisfies its mitigation obligations to Caltrans relative to the project.   
 
 

 



Susan Tebo, Impact Sciences, Inc. 
June 9, 2011 
Page 3 
 

105371mm6.doc 

 
Table 1:  Freeway Volumes and V/C Ratios – Long-Range Buildout Conditions 
   Long-Range Without Project Long-Range With Project Project 
  Capacities MF Lanes HOV Lanes MF Lanes HOV Lanes Increment 
Segment Lanes MF Lanes HOV Lanes Vol V/C Vol V/C Vol V/C Vol V/C MF HOV 
              
Northbound – AM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 3,411 0.43 n/a n/a 3,400 0.43 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 3,707 0.46 n/a n/a 3,700 0.46 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 3,718 0.46 340 0.21 3,760 0.47 340 0.21 0.01 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H + 1A 9,000 1,600 5,274 0.59 370 0.23 5,320 0.59 380 0.24 0.00 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H 8,000 1,600 5,328 0.67 500 0.31 5,480 0.69 520 0.33 0.02 0.02 
406. Between Rye Canyon & Magic Mtn 4M + 1H 8,000 1,600 5,298 0.66 530 0.33 5,450 0.68 550 0.34 0.02 0.01 
407. Between Magic Mtn & Valencia 4M + 1H+ 1A 9,000 1,600 6,165 0.69 610 0.38 6,280 0.70 620 0.39 0.01 0.01 
408. Between Valencia & McBean 4M + 1H 8,000 1,600 7,062 0.88 720 0.45 7,170 0.90 730 0.46 0.02 0.01 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,141 0.89 740 0.46 7,250 0.91 750 0.47 0.02 0.01 
410. Between Pico/Lyons & Calgrove 4M + 1H+ 1A 9,000 1,600 6,976 0.78 720 0.45 7,070 0.79 730 0.46 0.01 0.01 
411. Between Calgrove & SR-14 4M + 1H + 1T 9,200 1,600 6,980 0.76 730 0.46 7,060 0.77 740 0.46 0.01 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 9,156 0.64 1,010 0.32 9,180 0.64 1,020 0.32 0.00 0.00 
              
Northbound – PM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 6,389 0.80 n/a n/a 6,400 0.80 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 7,468 0.93 n/a n/a 7,500 0.94 n/a n/a 0.01 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 7,621 0.95 1,320 0.83 7,670 0.96 1,330 0.83 0.01 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H + 1A 9,000 1,600 7,927 0.88 1,310 0.82 7,980 0.89 1,320 0.83 0.01 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H 8,000 1,600 6,752 0.84 1,280 0.80 6,810 0.85 1,290 0.81 0.01 0.01 
406. Between Rye Canyon & Magic Mtn 4M + 1H 8,000 1,600 6,762 0.85 1,270 0.79 6,820 0.85 1,280 0.80 0.00 0.01 
407. Between Magic Mtn & Valencia 4M + 1H+ 1A 9,000 1,600 6,764 0.75 1,300 0.81 6,800 0.76 1,300 0.81 0.01 0.00 
408. Between Valencia & McBean 4M + 1H 8,000 1,600 7,414 0.93 1,340 0.84 7,460 0.93 1,340 0.84 0.00 0.00 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,005 0.88 1,370 0.86 7,030 0.88 1,370 0.86 0.00 0.00 
410. Between Pico/Lyons & Calgrove 4M + 1H+ 1A 9,000 1,600 6,984 0.78 1,390 0.87 7,010 0.78 1,390 0.87 0.00 0.00 
411. Between Calgrove & SR-14 4M + 1H + 1T 9,200 1,600 6,891 0.75 1,390 0.87 6,910 0.75 1,390 0.87 0.00 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 14,235 0.99 3,130 0.98 14,270 0.99 3,130 0.98 0.00 0.00 
              
Southbound – AM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 4,696 0.59 n/a n/a 4,700 0.59 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 5,689 0.71 n/a n/a 5,700 0.71 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 6,483 0.81 710 0.44 6,490 0.81 710 0.44 0.00 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H 8,000 1,600 6,763 0.85 730 0.46 6,770 0.85 730 0.46 0.00 0.00 
405. Between SR-126 & Rye Canyon 4M + 1H+ 1A 9,000 1,600 6,625 0.74 700 0.44 6,690 0.74 710 0.44 0.00 0.00 
406. Between Rye Canyon & Magic Mtn 4M + 1H+ 1A 9,000 1,600 6,650 0.74 710 0.44 6,690 0.74 710 0.44 0.00 0.00 
407. Between Magic Mtn & Valencia 4M + 1H 8,000 1,600 6,720 0.84 780 0.49 6,720 0.84 780 0.49 0.00 0.00 
408. Between Valencia & McBean 4M + 1H+ 1A 9,000 1,600 7,795 0.87 910 0.57 7,790 0.87 910 0.57 0.00 0.00 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,561 0.95 960 0.60 7,540 0.94 960 0.60 -0.01 0.00 
410. Between Pico/Lyons & Calgrove 4M + 1H + 1T 9,200 1,600 7,202 0.78 1,010 0.63 7,190 0.78 1,010 0.63 0.00 0.00 
411. Between Calgrove & SR-14 4M + 1H + 2T 10,400 1,600 7,308 0.70 1,020 0.64 7,280 0.70 1,020 0.64 0.00 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 13,842 0.96 3,010 0.94 13,800 0.96 3,000 0.94 0.00 0.00 

(Continued) 
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Table 1:  Freeway Volumes and V/C Ratios – Long-Range Buildout Conditions (Continued) 
   Long-Range Without Project Long-Range With Project Project 
  Capacities MF Lanes HOV Lanes MF Lanes HOV Lanes Increment 
Segment Lanes MF Lanes HOV Lanes Vol V/C Vol V/C Vol V/C Vol V/C MF HOV 
              
Southbound – PM Peak Hour              
401. North of Lake Hughes 4M 8,000 n/a 6,384 0.80 n/a n/a 6,400 0.80 n/a n/a 0.00 n/a 
402. Between Lake Hughes & Parker 4M 8,000 n/a 6,890 0.86 n/a n/a 6,900 0.86 n/a n/a 0.00 n/a 
403. Between Parker & Hasley Canyon 4M + 1H 8,000 1,600 6,622 0.83 1,330 0.83 6,670 0.83 1,330 0.83 0.00 0.00 
404. Between Hasley Canyon & SR-126 4M + 1H 8,000 1,600 7,853 0.98 1,390 0.87 7,900 0.99 1,400 0.88 0.01 0.01 
405. Between SR-126 & Rye Canyon 4M + 1H+ 1A 9,000 1,600 7,488 0.83 1,450 0.91 7,630 0.85 1,470 0.92 0.02 0.01 
406. Between Rye Canyon & Magic Mtn 4M + 1H+ 1A 9,000 1,600 8,234 0.91 1,820 1.14 8,460 0.94 1,840 1.15 0.03 0.01 
407. Between Magic Mtn & Valencia 4M + 1H 8,000 1,600 7,772 0.97 1,920 1.20 7,960 1.00 1,940 1.21 0.03 0.01 
408. Between Valencia & McBean 4M + 1H+ 1A 9,000 1,600 8,366 0.93 1,950 1.22 8,540 0.95 1,960 1.23 0.02 0.01 
409. Between McBean & Pico/Lyons 4M + 1H 8,000 1,600 7,856 0.98 1,990 1.24 8,000 1.00 2,000 1.25 0.02 0.01 
410. Between Pico/Lyons & Calgrove 4M + 1H + 1T 9,200 1,600 8,475 0.92 1,880 1.18 8,610 0.94 1,890 1.18 0.02 0.00 
411. Between Calgrove & SR-14 4M + 1H + 2T 10,400 1,600 8,974 0.86 1,800 1.13 9,090 0.87 1,810 1.13 0.01 0.00 
412. South of SR-14 6M + 2H + 2T 14,400 3,200 11,813 0.82 2,140 0.67 11,850 0.82 2,150 0.67 0.00 0.00 
 
MF (or M) = Mixed-Flow/General Purpose Lane (Capacity = 2,000 vehicles per hour) 
HOV (or H) = HOV Lane (Capacity = 1,600 vehicles per hour) 
A = Auxiliary Lane (Capacity = 1,000 vehicles per hour) 
T = Truck Lane (Capacity = 1,200 vehicles per hour) 
 
Capacities derived from PeMS data and through discussions with Caltrans staff. 
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MEMORANDUM 
 
 
TO: Mr. Alex Herrell, Newhall Land 
 
 
FROM: Daryl Zerfass, P.E. 
 
 
DATE: July 1, 2010 
 
 
SUBJECT: POTRERO CANYON ROAD BRIDGE 
 
 
This memorandum addresses the effect, if any, of elimination of the Potrero Canyon Road Bridge on the 
traffic impacts analysis presented in the Landmark Village Recirculated Draft EIR (January 2010).  As 
explained below, because the Potrero Canyon Road Bridge is not necessary to provide acceptable levels 
of service to the Landmark Village roadways following project buildout, the impacts analysis is 
unaffected by elimination of the bridge. 
 
The Newhall Ranch Specific Plan (Specific Plan) identifies three future bridge crossings of the Santa 
Clara River within the Specific Plan boundary – Commerce Center Drive Bridge, Long Canyon Road 
Bridge, and Potrero Canyon Road Bridge.  The Specific Plan EIR addresses a long-range scenario in 
which all three crossings are envisioned.  Subsequent to the EIR, a separate study was prepared to identify 
a timeframe for construction of the roadways, including these bridges, that would support the increased 
traffic levels resulting from development of the Specific Plan, Entrada/Legacy Village, and Valencia 
Commerce Center buildout (i.e., all the projects that will build out in the Westside of the Santa Clarita 
Valley over the next 25 years).  That study, the Westside Santa Clarita Valley Roadway Phasing Analysis, 
November 2006 (Phasing Study), was reviewed and approved by the Los Angeles County Department of 
Public Works for the purpose of phasing the roadway improvements necessary to support development of 
these projects.   
 
The process utilized to prepare the Phasing Study consisted of first identifying the amount of 
development anticipated to occur each year as the Westside area first begins to develop, and continuing 
through the complete buildout of the Westside area.  The Newhall Ranch master developer provided these 
anticipated absorption amounts along with the specific geographical areas anticipated to be developed 
each year.  Based on the geographical areas being developed, the roadway infrastructure needed to serve 
those areas was then identified and separated into seven distinct stages.  Special versions of the traffic 
model used by the County of Los Angeles were then prepared for each of the seven stages.   
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The Phasing Study included the calculation of levels of service (LOS) for each stage based on the amount 
of new land development estimated to be in place at the time of road improvement construction.  If 
deficiencies were identified, the road improvements for that stage were then modified such that 
acceptable LOS (defined as LOS D or better) was obtained.  The study ultimately determined that each 
stage of road improvement construction would accommodate the concurrent level of development with 
acceptable levels of service. 
 
Under the Phasing Study, construction of the primary road improvements, which includes the three bridge 
crossings, would occur in seven stages concurrent with development of the respective land uses.  Specific 
to the three bridge crossings, the study determined that in order to maintain acceptable levels of service, 
the Commerce Center Drive Bridge would be included as part of development Stage 2, the Long Canyon 
Road Bridge would be included as part of Stage 3, and construction of the Potrero Canyon Road Bridge 
would not occur until the final stage, Stage 7.      
 
Attached are four exhibits from the Phasing Study.  Specific to the Potrero Canyon Road Bridge, the first 
exhibit (Figure 23) shows the year 2030 average daily traffic (ADT) volumes for the development stage 
immediately prior to construction of the Potrero Canyon Road Bridge (the dashed line at the location of 
the bridge indicates that the bridge was not included when modeling that stage).  The second and third 
exhibits (Tables 6 & 7) show that each roadway within the study area would operate at acceptable LOS 
under this scenario.  The fourth exhibit, (Figure 24), shows the amount of development that was included 
within the year 2030 horizon under the development stage immediately prior to construction of the 
Potrero Canyon Road Bridge.  As shown, under this scenario, the Landmark Village development is 100 
percent complete by the year 2030, as is the remainder of the Specific Plan area.  A fifth exhibit (Figure 
23b), which was prepared for this memorandum, is also attached for comparison purposes, and it shows 
the ADT volumes based on Stage 7, which includes the Potrero Canyon Road Bridge.  As shown on 
Figure 23b, the primary effect of the addition of the Potrero Canyon Road Bridge would be to reduce 
traffic volumes on Long Canyon Road and SR-126 as traffic is redistributed to Potrero Canyon Road.     
 
More specific to the internal or on-site roadways, an assessment of the Landmark Village on-site 
roadways was conducted based on a comparison of 2030 traffic volumes with and without the Potrero 
Canyon Road Bridge.  As shown on Figures 23 and 23b, with the exception of Long Canyon Road, traffic 
volumes on the on-site roadways would be unaffected by the removal of a Potrero Canyon Road Bridge.  
Specific to Long Canyon Road,  as illustrated on Figures 23 and 23b, traffic volumes on Long Canyon 
Road would increase without the Potrero Canyon Road Bridge from 28,000/37,000 ADT to 
35,000/46,000 ADT.  However, the planned six-lane roadway would have sufficient capacity to 
accommodate the increase in traffic volumes as an ADT of 35,000/46,000 on a six-lane roadway is 
equivalent to acceptable LOS B/D.  As to the local street intersection with Long Canyon Road, an 
evaluation of the Landmark Village local street (“A” Street) intersection with Long Canyon Road was 
conducted. The evaluation determined that with the planned six-lane Long Canyon Road, the intersection 
will operate acceptably at LOS C.  As shown on Table 1, Year 2030 Level of Service Summary, under the 
2030 scenario without Potrero Canyon Road Bridge, the intersection would operate at LOS C during the 
AM Peak Hour and LOS B during the PM Peak Hour.  (The intersection capacity utilization (ICU) 
worksheets are attached to this memorandum.)  
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Thus, the Phasing Study in combination with the supplemental analysis conducted for the on-site 
roadways establishes that full buildout of the Specific Plan area, including Landmark Village, can occur 
without the Potrero Canyon Road Bridge being in place while maintaining acceptable levels of service.  
This is due primarily to the fact that the Potrero Canyon Road Bridge was included as part of the Specific 
Plan for purposes other than maintaining acceptable LOS, such as facilitating access to State Route 126.  
Thus, the Potrero Canyon Road Bridge is not essential to provide acceptable levels of service upon 
buildout of the Landmark Village project and its absence does not affect the results of the traffic impacts 
analysis, including the identification of significant impacts, provided in the Recirculated Draft EIR.   
 
 
Enclosures 
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Table 6:  AM Peak Hour Level of Service Summary 

Intersection Exist. 2011 2012 2014 2018 2022 2025 2030 
7. I-5 SB Ramps & SR-126 A C C C C C C C 
8. I-5 NB Ramps & SR-126 A B B B A A B B 
9. Old Road & I-5 SB Ramps (at Rye Canyon) C A A A A A A A 
10. I-5 SB Ramps & Magic Mountain A A A A A B B B 
11. I-5 NB Ramps & Magic Mountain B A A A B B C C 
12. I-5 SB Ramps & Valencia A A A A B A A A 
13. I-5 NB Ramps & Valencia A A A A B B B C 
14. I-5 SB Ramps & McBean A A A A A A A A 
15. I-5 NB Ramps & McBean A A A A A A B B 
16. I-5 SB On-Loop & Lyons A A A A A A A A 
17. I-5 NB Ramps & Lyons A A A A A A A A 
18. I-5 SB Ramps & Calgrove A B B B B C C A 
19. I-5 NB Ramps & Calgrove B C C C D D D B 
20. I-5 SB Ramp & Lyons A A A A A A A A 
25. Old Road & Rye Canyon D B C C D D D D 
26. Old Road & Magic Mountain A A A A B C C D 
27. Old Road & Valencia A A A A B C C C 
28. Old Road & McBean A A A A A A A A 
29. Old Road & Pico A D D D C C D D 
80. Wolcott & SR-126 A A A A A B C C 
81. Commerce Center & Henry Mayo -- A A A A B C C 
82. Commerce Center & SR-126 EB Ramps -- A A A A A A A 
83. Commerce Center & SR-126 WB Ramps -- A B C C C D C 
96. Martinez/Potrero & SR-126 A A A A A A A B 
101. Long Canyon & Valencia -- -- -- A A A A A 
102. Newhall Ranch & Valencia -- -- -- A A A A B 
103. Pico Canyon & Valencia -- -- -- -- A A B B 
104. Poe & Valencia -- -- A A A A B B 
105. Westridge & Valencia A A A A A A A A 
106. Commerce Center & Magic Mountain -- A B D C A B C 
107. Westridge & Magic Mountain -- A A A A B B B 
110. Chiquito Canyon & SR-126 A A A A A B D D 
118. Six Flags Entrance & Magic Mountain -- A A A A A A A 
 
See Figure B-1 for intersection locations. 
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Table 7:  PM Peak Hour Level of Service Summary 

Intersection Exist. 2011 2012 2014 2018 2022 2025 2030 
7. I-5 SB Ramps & SR-126 A A B B B B B C 
8. I-5 NB Ramps & SR-126 A A B B B B B C 
9. Old Road & I-5 SB Ramps (at Rye Canyon) E B A A B B C D 
10. I-5 SB Ramps & Magic Mountain A B B B D D D C 
11. I-5 NB Ramps & Magic Mountain B B B B C D D D 
12. I-5 SB Ramps & Valencia A B B C D C D D 
13. I-5 NB Ramps & Valencia A B B B B B C C 
14. I-5 SB Ramps & McBean B C B C C D C D 
15. I-5 NB Ramps & McBean B C B B C C D D 
16. I-5 SB On-Loop & Lyons A C C C C D D D 
17. I-5 NB Ramps & Lyons B C C C D D D D 
18. I-5 SB Ramps & Calgrove B B B B C D D B 
19. I-5 NB Ramps & Calgrove A A A A A B C B 
20. I-5 SB Ramp & Lyons A A A A A B B B 
25. Old Road & Rye Canyon D C C C B C C D 
26. Old Road & Magic Mountain B B A B C C D D 
27. Old Road & Valencia B A A B C D D D 
28. Old Road & McBean C D D D C C C D 
29. Old Road & Pico B C C C C D D D 
80. Wolcott & SR-126 A C C C C C D C 
81. Commerce Center & Henry Mayo -- A A A A A B C 
82. Commerce Center & SR-126 EB Ramps -- A A A A A A A 
83. Commerce Center & SR-126 WB Ramps -- A A B B C C D 
96. Martinez/Potrero & SR-126 A A A A A A B C 
101. Long Canyon & Valencia -- -- -- A A A B D 
102. Newhall Ranch & Valencia -- -- -- A A A A C 
103. Pico Canyon & Valencia -- -- -- -- A A C C 
104. Poe & Valencia -- -- A A A A A B 
105. Westridge & Valencia A A A A A A A B 
106. Commerce Center & Magic Mountain -- A A A A B C C 
107. Westridge & Magic Mountain -- A A A A B B B 
110. Chiquito Canyon & SR-126 A A A A A B D D 
118. Six Flags Entrance & Magic Mountain -- A A A A B B C 
 
See Figure B-1 for intersection locations. 
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Table 1:  Year 2030 Level of Service Summary 
 2030 Without Potrero Bridge 2030 With Potrero Bridge 
 AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 
Intersection ICU LOS ICU LOS ICU LOS ICU LOS 
Long Canyon Road & Landmark 
Village “A” Street .75 C .66 B .69 B .67 B 

 
 
Level of service ranges:   .00 -  .60 A .71 -  .80 C .91 – 1.00 E 
 .61 -  .70  B .81 -  .90 D Above 1.00 F 
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              Long Canyon & Landmark Village “A” Street                                   
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   2030 Buildout Without Potrero Bridge                  │       │   2030 Buildout With Potrero Bridge                     │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      204    .13      41    .03*  │       │   NBL      1      1600      204    .13      41    .03*  │ 
     │   NBT      3      4800     2184    .50*    596    .15   │       │   NBT      2      3200     1405    .44*    486    .15   │ 
     │   NBR      0         0      218            143          │       │   NBR      1      1600      218    .14     143    .09   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      207    .07*    529    .18   │       │   SBL      2      2880      207    .07*    529    .18   │ 
     │   SBT      3      4800      544    .12    1620    .34*  │       │   SBT      2      3200      281    .09    1112    .35*  │ 
     │   SBR      0         0        8             30          │       │   SBR      1      1600        8    .01      30    .02   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      105    .04*    335    .12   │       │   EBL      2      2880      105    .04*    335    .12   │ 
     │   EBT      1      1600       11    .02      20    .06*  │       │   EBT      1      1600       11    .02      20    .06*  │ 
     │   EBR      0         0       17             80          │       │   EBR      0         0       17             80          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      105    .04     366    .13*  │       │   WBL      2      2880      105    .04     366    .13*  │ 
     │   WBT      0.5    3200       22  {.04}*     38  {.06}   │       │   WBT      0.5    3200       22  {.04}*     38  {.05}   │ 
     │   WBR      1.5              188            412          │       │   WBR      1.5              188            412          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .75            .66               TOTAL CAPACITY UTILIZATION       .69            .67     
 
 



Final EIR/EA – I-5 HOV/Truck Lanes Project SR-14 to Parker Road











































































































































































































































Excerpt, Section 4.8, Traffic, Newhall Ranch Resource Management and

Development Plan and Spineflower Conservation Plan Environmental

Impact Statement/Environmental Impact Report (SCH No. 2000011025)

























Los Angeles Daily News Article “Rail Plans Picking Up Steam Proposal

Links Santa Clarita, Port Hueneme”

September 24, 2007



RAIL PLANS PICKING UP STEAM PROPOSAL LINKS SANTA 
CLARITA, PORT HUENEME. 

 

 
 
Byline: PATRICIA FARRELL AIDEM  
 
Staff Writer  
 
SANTA CLARITA -- An ambitious plan to re-establish a passenger-rail line between Santa Clarita and the Ventura 
coast faces serious hurdles, although all sides agree an alternative is needed to the region's increasingly 
congested freeways.  
 
A draft study commissioned in part by the Ventura County Transportation Commission recommends extending the 
existing east-west Santa Paula line to the north-south railroad that runs through Santa Clarita. There, planners hope 
to reclaim an abandoned rail corridor through the city's commercial and business hub.  
 
"The most important thing is that we think about it and do some long- range planning so maybe in 30 years, if we 
start reserving the right-of-way now, we can do something," said Kerry Forsythe, the commission's deputy director.  
 
For several months, commission executives have been talking up their plan with the various stakeholders to collect 
comments before delivering the results in October to the full panel.  
 
The proposal got a lukewarm reception during a recent session with the Santa Clarita City Council, which objected to 
the route through the city's densely developed town center area.  
 
"It's irrational," Councilwoman Laurene Weste said. "I support rail travel, but to wipe out a lifestyle, to literally impact 
hundreds of millions of dollars of real estate, I can't see it working."  
 
Still, the city where commuters face a gridlocked Interstate 5 heading south to jobs joins Ventura County in its quest 
to study a new passenger rail spur to connect with its existing Metrolink line.  
 
"Santa Clarita has some very important issues," said Bob Huddy, the transportation program manager for the 
Southern California Association of Governments. "When you put a new line in, it's a difficult proposition. Where does 
the alignment go? ... The grade crossings?  
 
"Those are large issues that have to be overcome."  
 
But what's at stake is far too important to drop because it's difficult to map an alignment, Huddy said. The rail line 
could carry up to 7,000 commuters a day who otherwise would head south through the Newhall Pass to the San 
Fernando Valley.  
 
The line also would bolster commuter service to Ventura and Oxnard where jobs are plentiful but affordable housing 
scarce, said Mark Schneipp, chief economist of the California Economic Forecast at the University of California, 
Santa Barbara.  
 
"You have a serious housing problem in Ventura County," Schneipp said. "We're looking at Santa Clarita to fill jobs in 
Ventura and Oxnard."  
 
There are also some 60,000 homes planned in the greater region -- including the 21,000-home Newhall Ranch 
project, an even larger development near Gorman and smaller developments in Fillmore and Santa Paula, Schneipp 
said. Most of those residents will have to travel one way or the other to job centers.  
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$450 million project  
 
The 211-page draft study, financed by the state Department of Transportation, urges preservation and maintenance 
of the right-of-way and plans for an extended rail.  
 
The plan is to create a 52-mile corridor at an estimated cost of up to $450 million in 2005 dollars. That amounts to 
some $7.2 million per mile, said Ginger Gherardi, the VCTC's executive director.  
 
Union Pacific currently operates three weekly round-trip freight trains on the line from Port Hueneme to Santa Paula.  
 
Metrolink's Ventura County Line offers weekday commuter service from Ventura to Union Station in Los Angeles. 
Amtrak carries passengers through Ventura, another potential link that could entice Santa Clarita.  
 
And in Fillmore, the Fillmore and Western Railway runs recreational excursion trains -- a murder-mystery series and 
holiday trips to a pumpkin patch and cut-your-own Christmas tree farm. That portion of the rail also is used frequently 
for filming.  
 
The tracks now cross the farmland of Ventura County and roughly follow the bucolic Santa Clara River Valley. The 
VCTC has money this year to rebuild the line through Piru to the Ventura County line, where The Newhall Land and 
Farming Co. must reserve a 35-foot rail corridor through its Newhall Ranch project.  
 
The main complication lies in extending tracks east across Interstate 5 and rebuilding a long-abandoned rail line 
through Santa Clarita to the city's main Metrolink station.  
 
Weste suggested ending the line west of Santa Clarita -- perhaps near Newhall Ranch -- then using shuttles to 
transport passengers to the Metrolink station.  
 
An elevated train "like a Disneyland tram" might also be a possibility, though extremely expensive, Councilman Frank 
Ferry said.  
 
The refurbished line would be highlighted by a historic station in Saticoy -- now used as a lumber yard -- and a 
century-old rail bridge that was salvaged and returned to Piru by the late Scott Newhall.  
 
Once the line is rehabilitated and extended, stops are planned in Oxnard, Ventura, the farm town of Saticoy, Santa 
Paula, Fillmore, Piru, Newhall Ranch and Valencia's mall before the Santa Clarita station.  
 
Freight is an issue  
 
Whether the rail line would carry freight trains is a sticking point. Santa Clarita, Los Angeles County and Newhall 
Land oppose running freight along their stretch of the line.  
 
"No freight," Councilman Ferry said. "You can't have freight going by the mall, through the center of town." 
Restricting freight would be within the rights of the city or county jurisdiction, Forsythe said.  
 
The report does peg the rail as suitable for up to three daily freight runs from Port Hueneme to Santa Clarita, but 
Forsythe said the focus will be on passenger service.  
 
The final report, he said, will put less emphasis on freight. Yet much of the federal funding identified in the draft study 
would require the tracks be used for freight, a move Los Angeles County is eyeing carefully, said Michael Cano, 
transportation deputy for Supervisor Michael D. Antonovich.  
 
"We support looking at the idea of a commuter-only rail on this line, but we're very wary of usage of this line for 
freight or entwining this project with any financial commitments that would open the door for freight," Cano said.  
 
To fund acquisitions, development and maintenance, the study identified dozens of potential revenue sources, 
primarily federal, state and regional transportation money. It even included some unusual possibilities ranging from 
Defense Department funding should the line be used by the military and private naming rights for the system, its 
stations and individual cars.  
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SCAG and the VCTC say the pros of the system are multiple and center on planning to efficiently move an influx of 
commuters, travelers and possibly freight.  
 
In northwestern Los Angeles County, some 50,000 more homes -- including the Newhall Ranch project -- are 
planned but no real solutions exist to ease traffic.  
 
"Over time, once you get that corridor on a map, you can make decisions," Forsythe said. "We need to look at what's 
there today and maintain that, then look at what we can do to make this work."  
 
pat.aidem(at)dailynews.com  
 
(661) 257-5251  
 
CAPTION(S):  
 
6 photos, box, 2 maps  
 
Photo:  
 
(1 -- color) A train makes its way toward Ventura after leaving the Fillmore train depot. There is a proposal to 
upgrade the Santa Paula branch line, possibly extending it into the Santa Clarita Valley.  
 
(2 -- color) A draft study proposes extending the existing east-west Santa Paula line to the north-south line that runs 
through Santa Clarita. The plan would include restoring historic bridges. An abandoned rail corridor would be 
reclaimed.  
 
John Lazar/Staff Photographer  
 
(3) Historic Saticoy Station  
 
(4) Abandoned Santa Clara River trestle  
 
(5) Santa Clarita MetroLink Station  
 
(6) Fillmore Depot  
 
Box/Map:  
 
Proposed rail line  
 
Source: Ventura County Transportation Commission  
 
John Lazar/L.A. Daily News Staff Photographer  
 
Warren Huskey/Staff Artist  
 
Map:  
 
Possible route 
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Excerpt from the Mission Village Draft EIR –

Mitigation Measures, Section 4.5



4.5 Traffic/Access

Impact Sciences, Inc. 4.5-94 Mission Village Draft EIR

0032.223 May 2011October 2010

MV 4.5-139 The project applicant, or the current owner of the development, shall monitor the

following intersections for the installation of traffic signals once the Mission Village

elementary school is opened and every year thereafter for up to five years after the

certificate of occupancy of the last residential unit of Mission Village (excluding age

restricted/qualified residential units and residential units within the Saugus School

District) is issued and the full planned occupancy of 900 students for the school is

reached (or fewer students if official documentation from the Newhall School District

shows no increase in student enrollment for five consecutive school years):

 A Street at B Street/CC Drive;

 Q1 Street at A Street; and

 HH Street/R Street at A Street.

The referenced monitoring shall include the submittal of annual traffic signal warrant

analyses to the County Department of Public Works for review and approval. At the

time, if any, traffic signals are warranted, the applicant shall enter into a secured

agreement/bond with Public Works to guarantee the installation of traffic signals, design

the necessary striping and signal plans, and construct the signals to the satisfaction of

Public Works. Any security for the traffic signal construction submitted will be returned

once the construction is completed to the satisfaction of Public Works or at the expiration

of the referenced monitoring program.

MV 4.5-140 The project shall install a traffic signal at the following location after detailed signing and

striping plans and traffic signal plans have been reviewed and approved by the County

Department of Public Works:

 Westridge Parkway at Old Rock Road.

MV 4.5-151 Prior to recordation of the first tract map in Mission Village, a revised Westside Roadway

Phasing Analysis (RPA), prepared and submitted by the project applicant, shall be

reviewed and approved by the County Department of Public Works (DPW). This RPA

shall update the previously approved RPA and identify the necessary improvements and

residential unit thresholds (timing requirements) for those improvements for Mission

Village based on then-current phasing assumptions. The revised RPA shall include actual

traffic counts on newly constructed roadways and/or at intersections where traffic

mitigation measures have been carried out. Subsequent updates of the RPA shall be

prepared based on the following development thresholds:

i) 3,176 residential units and 13.17 million square feet non-residential uses;

ii) 6,066 residential units and 14.87 million square feet non-residential uses;

iii) 14,515 residential units and 16.00 million square feet non-residential uses;

iv) 21,373 residential units and 17.65 million square feet non-residential uses;

v) 25,001 residential units and 19.78 million square feet non-residential uses; and



4.5 Traffic/Access

Impact Sciences, Inc. 4.5-95 Mission Village Draft EIR

0032.223 May 2011October 2010

vi) 27,615 residential units and 22.08 million square feet non-residential uses.

In addition, the applicant shall submit to DPW for review and approval an annual report,

due January 30th for the prior year, identifying the number and type of residential and

commercial building permits issued for Mission Village (and any other development

within the Westside Santa Clarita area). The purpose of this annual report will be to track

development progress against the thresholds identified in the AFA Traffic Impact

Analysis and the then-current RPA.

c. Post-Mitigation Level of Significance

Table 4.5-21, ICU and LOS Summary – With Project Conditions with Mitigation, depicts the level of

service for each of the significantly impacted intersections, before and after implementation of the

recommended mitigation measures. Table 4.5-21 shows that, under project buildout conditions,

implementation of the mitigation measures would fully mitigate the project’s impacts.

Specific to the Commerce Center Drive/SR-126 intersection (Intersection 94), which is to be re-constructed

as a grade-separated interchange, a project report for the interchange has been completed and as of this

writing final design plans are being prepared. The interchange project will reconstruct the following three

intersections: (1) Commerce Center Drive at Henry Mayo Drive (Intersection 81); (2) Commerce Center

Drive at SR-126 Eastbound Ramps (Intersection 82); and (3) Commerce Center Drive at SR-126

Westbound Ramps (Intersection 83). Once the interchange project is completed, each of the three

intersections will operate at LOS D or better under long-range buildout conditions that include the

proposed Mission Village project. (See EIR Appendix 4.5, AFA Traffic Impacts Analysis, Appendix A.)

10. LONG-RANGE (2035) CUMULATIVE IMPACTS

a. Introduction

As discussed in detail in this EIR, Section 3.0, Cumulative Impact Analysis Methodology,

Section 15130(b) of the State CEQA Guidelines allows two methods for identifying the future projects to be

considered when assessing cumulative impacts. These two methods involve:

(a) A list of past, present, and probable future projects producing related or cumulative impacts,

including, if necessary, those projects outside the control of the agency, or

(b) A summary of projections contained in an adopted general plan or related planning document,

or in a prior environmental document which has been adopted or certified which described or

evaluated regional or areawide conditions contributing to the cumulative impact.



Traffic Mitigation Agreement – Fair Share Payment Agreement Between

Department of Transportation and Newhall Land
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Ventura!County!Transit!Investment!Study!

!

Purpose!of!the!Study!
!

The!Ventura!County!Transportation!Commission!conducted!this!study!to!determine!how!to!best!

allocate!funds!for!projects!that!would!enhance!transit!services!for!county!residents.!!Initially!

seen!as!providing!a!methodology!for!prioritizing!state!funds!that!were!anticipated!to!be!

available!from!Prop!1B,!the!study!was!modified!slightly!over!time.!!!Potential!projects!for!

funding!under!Prop!1B!were!incorporated!into!applications!for!federal!funds!available!through!

the!American!Recovery!and!Reinvestment!Act!early!in!2009.!!Accordingly,!the!prioritization!

process!was!modified!to!ensure!its!applicability!to!other!funding!sources.!

!

The!process!for!identifying!and!prioritizing!needs!was!conducted!by!Jacobs!Engineering!(Jacobs)!

in!close!cooperation!with!the!members!of!VCTC’s!Transit!Operators!Advisory!Committee!

(TRANSCOM).!!Members!not!only!assured!the!accuracy!of!study!inputs!and!provided!insights!

into!numerous!issues,!but!were!critical!to!developing!the!prioritizing!criteria!that!they!will!

subsequently!use!when!competing!projects!must!be!ranked.!!!Additionally,!comments!on!needs!

and!priorities!were!sought!from!elected!officials!and!the!public.!!An!important!finding!of!the!

study!is!the!consistent!desire!among!all!participants!for!better!coordinated!and!linked!transit!

services!that!largely!ignore!jurisdictional!boundaries.!!

!

Study!Process!Overview!
!

The!study!began!by!documenting!the!current!services!of!the!nine!transit!agencies!serving!the!

county,!as!well!as!interviewing!key!agency!staff!of!the!seven!agencies!that!are!based!in!Ventura!

County.!These!interviews!gathered!information!about!current!services,!known!areas!of!need,!

planned!improvements,!and!other!issues!affecting!how!service!is!provided.!!The!results!of!these!

interviews!are!reported!in!an!Existing!Conditions!Report!(Appendix!A).!

!

One!of!the!recurring!themes!from!agency!interviews!and!comments!from!elected!officials!and!

the!public!was!a!basic!need!to!improve!linkages!among!the!various!transit!systems.!An!

analysis!of!current!connections!was!conducted!to!identify!opportunities!for!improvement.!The!

result!of!this!assessment!is!a!Transit!Gaps!Analysis!(Appendix!B),!which!looked!at!four!types!of!

shortfalls!in!transit!service:!!corridors!between!localities!when!no!transit!is!operated!today;!

geographic!areas!with!densities!that!appear!high!enough!to!warrant!service!but!that!are!not!

served!today;!gaps!in!service!on!different!bus!lines;!and!places!where!transit!routes!come!

together,!but!arrival!and!departure!times!are!not!optimal!to!enable!convenient!transfers.!!In!

combination,!these!captured!a!high"level!picture!of!the!overall!availability!and!shortfalls!of!

transit!service!from!a!county"wide!perspective.!

!

The!Gaps!Analysis!provided!one!of!the!main!bases!for!developing!projects!and!other!

recommendations!for!an!improved!transit!system.!!It!also!fed!into!the!development!of!two!



!

!

!
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!

tools!for!use!by!the!transit!operators!and!VCTC:!a!prioritization!methodology!(Appendix!C)!and!

a!transit!forecasting!methodology!to!test!changes!in!service!frequency!(Appendix!D).!

!

Validation!of!the!goal!for!more!connected!transit!service!in!the!county,!compared!with!the!

technical!perspective!of!the!study,!was!garnered!through!a!public!outreach!effort.!!In!addition!

to!one"on"one!interviews!with!elected!officials,!public!comments!were!sought!through!two!

public!workshops!and!from!an!on"line!survey!on!the!VCTC!website.!!The!overarching!message!

from!across!the!spectrum!of!respondents!(Appendix!E)!was!that!transit!services!needed!to!be!

more!extensive!in!areas!served!and!in!hours!of!operation,!and!seamlessly!connected,!with!more!

convenient!and!reliable!transfers.!!

!

Summary!of!Findings!and!Recommendations!
!

There!is!a!basic!need!to!improve!linkages!among!the!various!transit!systems.!This!was!a!

recurring!issue!raised!from!agency!interviews,!input!from!elected!officials,!and!from!a!variety!of!!!

public!groups.!

!

There!is!an!expressed!willingness!to!cooperate!among!the!existing!service!agencies,!

evidenced!in!their!common!commitment!to!serving!patrons,!a!desire!to!provide!improved!

services!to!their!constituents,!to!addressing!issues!in!a!coordinated!manner!when!possible,!and!

an!interest!in!exploring!opportunities!for!how!to!provide!improved!service.!

!

Near"term!transit!improvements!can!most!readily!be!made!in!increments,!with!an!

overarching!goal!to!ignore!jurisdictional!boundaries!whenever!possible.!!Near"term!

improvements!should!be!identified!by!way!of!a!detailed!evaluation!of!schedules!and!

development!of!a!better"linked,!cross"jurisdictional!operating!plan!that!serves!areas!of!high!

transit!demand!and!high!transit!potential.!

!

There!is!interest!in!modifying!organization!structures!or!exploring!new!organizational!

structures!to!provide!transit!on!a!countywide!or!an!areawide!basis,!with!the!underlying!goal!of!

creating!a!comprehensive!and!seamless!network.!!A!long"term!plan!for!transit!should!be!

undertaken!that!defines!levels!of!service!goals,!explores!options!for!system!management,!

analyzes!upcoming!and!possible!funding!sources,!and!develops!strategic!options!for!reaching!

the!service!goals.!!

!

There!is!a!broad!public!awareness!that!transit!services!must!compete!for!limited!funds!from!

local!jurisdictions,!offset!by!a!desire!to!identify!dedicated!or!focused!funds!to!create!the!

envisioned!comprehensive!and!seamless!network.!!!VCTC!and!the!operating!agencies!and!their!

management!should!take!advantage!of!this!public!support!for!transit!by!improving!

communication!tools!and!building!partnerships.!

!

!



!

!
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!

Study!Results!
!

A. Existing!Conditions!
!

Transit!Services:!!Public!transportation!serving!Ventura!County!is!fragmented,!with!seven!fixed"

route!bus!operations,!five!public!dial"a"ride!operations,!and!four!paratransit!services!restricted!

to!disabled!or!senior!riders.!!There!are!also!two!Los!Angeles"based!bus!operators,!two!rail!

operations,!and!several!private!carriers!that!serve!portions!of!the!county.!!While!in!some!cases!

the!fares!and!schedules!of!connecting!systems!are!coordinated,!this!is!more!the!exception!than!

the!rule.!!There!are!even!instances!where!adjacent!systems!don’t!connect!at!all;!this!situation!is!

not!unique!to!Ventura!County!and!is!understandable!given!the!evolution!of!transit!over!time.!!!

Local!transit!service!was!established!over!the!past!40!years!incrementally,!as!each!community!

developed!enough!density!to!justify!it.!!One!bus!carrier,!VISTA,!serves!primarily!as!in!intercity!

connector!within!the!County,!even!extending!services!north!into!Santa!Barbara!County!and!

South!into!Los!Angeles!County.!!

!

Nine!public!agencies!operate!fixed"route!bus!service!in!the!county!at!this!time:!

! Camarillo!Area!Transit!(CAT):!1!route!administered!by!the!City!of!Camarillo!

! Gold!Coast!Transit:!the!largest!local!operator,!with!17!routes!operated!through!a!JPA!

with!Ojai,!Oxnard,!Port!Hueneme,!Ventura,!and!the!County!of!Ventura!

! Los!Angeles!County!Metropolitan!Transportation!Authority!(Metro):!1!route!operated!

into!Ventura!County!

! Los!Angeles!Department!of!Transportation!(LADOT):!3!weekday!peak!routes!operated!

into!Ventura!County!

! Moorpark!City!Transit:!2!routes!administered!by!the!Moorpark!Public!Transit!Division!

! Ojai!Trolley:!2!routes!operated!by!the!Ojai!Public!Works!Department!

! Simi!Valley!Transit:!4!routes!operated!by!the!Simi!Valley!Department!of!Community!

Services!

! Thousand!Oaks!Transit!(TOT):!4!routes!administered!by!the!City!of!Thousand!Oaks!

! Ventura!Intercity!Service!Transit!Authority!(VISTA):!7!routes!administered!by!VCTC.!

!

Together,!these!nine!agencies!operate!over!40!distinct!routes.!!All!but!Gold!Coast!Transit,!Ojai!

Trolley,!Simi!Valley!Transit!and!LA!Metro!utilize!contracts!with!private!companies!to!actually!

operate!and/or!maintain!their!buses.!!!

!

Most!of!the!systems!in!the!list!above!operate!exclusively!within!Ventura!County,!with!a!few!

exceptions.!!Simi!Valley!Transit!offers!weekday!service!into!Chatsworth!in!Los!Angeles!County,!

while!VISTA!operates!weekday!service!into!Woodland!Hills!in!Los!Angeles!County!and!daily!

service!into!Santa!Barbara!County.!!The!two!Los!Angeles"based!operators,!LA!Metro!and!LADOT,!

extend!service!into!the!eastern!portion!of!Ventura!County.!!(They!are!not!listed!in!Table!1!

because!they!would!not!be!the!recipient!of!transit!funds!anticipated!to!flow!to!Ventura!
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County).!!In!addition!to!these!nine!public!operators,!private!bus!carriers!serve!various!parts!of!

the!county.!!These!include!Greyhound!and!Transportes!Intercalifornias,!two!intercity!carriers!

whose!only!stops!in!Ventura!County!are!located!in!Oxnard;!and!various!small!private!operators!

serving!airports!or!employment!centers.!!Since!the!focus!of!this!study!is!on!publicly"funded!

improvements!to!publicly"operated!systems,!these!private!carriers!are!mentioned!only!in!

passing!to!give!a!full!picture!of!the!transit!options!available.!

!

Service!throughout!the!county!tends!to!be!offered!at!a!low!frequency,!with!headways!of!30!to!

60!minutes!the!most!common.!!About!a!third!of!the!lines!operate!only!during!weekdays,!with!a!

span!of!service!from!about!6:00!AM!to!8:00!PM.!!While!two!thirds!of!the!lines!operate!on!

Saturdays,!only!about!one!third!is!in!service!on!Sundays.!!This!means!that!many!residents!

without!access!to!their!own!automobiles!must!rely!upon!friends!or!taxis!to!drive!them!to!their!

destinations!when!public!transportation!is!not!offered.!!Many!probably!defer!such!trips!to!those!

times!when!service!is!available.!!!

!

There!are!some!notable!exceptions!to!the!low!frequency!service!described!below!in!corridors!

with!higher!ridership.!!For!example,!Gold!Coast’s!Route!6!offers!headways!as!short!as!20!

minutes!in!between!Oxnard!and!Ventura;!VISTA’s!shuttle!between!the!Camarillo!Metrolink!

Station!and!CSUCI!(California!State!University!Channel!Islands)!operates!15"minute!service!on!

weekday!afternoons!and!evenings.!!

!

Operator! ! !!Monday"Friday! !!!!!!!Saturday! ! !!!!!!!Sunday!

Camarillo!Area!Transit! ! 8:19!AM!–!4:30!PM! !!!!!!no!service! ! !!!!!no!service! ! !

Gold!Coast!Transit! !!!!!!!!!!!!H!5:00!AM!"10:00!PM! 5:30!AM!–!9:00!PM!! 5:30!AM!–!8:45!PM!

! ! ! !!!!!!!!!!!!L!6:00!AM!–!8:00!PM! 6:30!AM!–!8:00!PM! 6:30!AM!–!8:00!PM!

Moorpark!City!Transit! ! 6:00!AM!""!6:00!PM! !!!!!!no!service! ! !!!!!!no!service!

Ojai!Trolley! ! ! 7:00!AM!–!5:30!PM! 9:00!AM!–!5:15!PM! 9:00!AM!–!5:15!PM! !

Simi!Valley!Transit! !!!!!!!!!!!!!!5:15!AM!–!7:30!PM!! H5:00!AM!–!8:00!PM! !!!!!!no!service!

! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! ! !L!8:00!AM!–!7:00!PM! !!!!!!no!service! !

Thousand!Oaks!Transit! ! 6:00!AM!–!6:45!PM! !!!!!!no!service! ! !!!!!!no!service!

VISTA! ! ! !!!!!!!!!!!!H!4:15!AM!–!9:00!PM! 6:45!AM!–!7:30!PM! 6:45!AM!–!7:30!PM! !

! ! ! !!!!!!!!!!!!!!!L!6:00!AM!–!7:30!PM! 7:00!AM!–!6:00!PM! 8:00!AM!–!6:00!PM*!

! ! ! ! ! ! ! ! ! ! *Highway!126!service!only!

!

Note:!the!table!above!represents!an!approximate!average!of!the!spans!of!service!of!the!individual!lines!of!each!

operator.!!Many!lines!do!not!operate!on!weekends.!!H!=!higher!service!lines!!!L!=!lower!service!lines!!!!

!

An!examination!of!the!structure!of!all!the!fixed!routes!described!above!indicates!a!series!of!

generally!radial!networks.!!Most!are!centered!on!one!node!of!activity!in!the!community,!such!as!
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a!civic!center!or!shopping!mall.!!Coverage!of!the!urbanized!areas!of!the!county!by!these!

networks,!as!depicted!in!Figure!1,!appears!adequate!at!first!glance.!!However,!without!a!

thorough!analysis!of!how!the!networks!coincide!with!areas!of!high!density!and!the!location!of!

major!trip!attractors,!it!is!difficult!to!confirm!this!supposition.!!!If!the!low!frequency!of!much!of!

this!network!is!considered,!along!with!restricted!hours!of!service!in!many!instances,!then!it!

must!be!concluded!that!much!of!the!urbanized!area!has!only!minimal!transit!service.!!

Moreover,!the!numerous!connecting!points!between!the!lines!shown!on!the!map!belie!the!fact!

that!transfers!may!be!difficult!to!make.!!This!is!because!the!schedules!of!the!connecting!lines!

are!rarely!synchronized,!and!the!costs!to!make!such!transfers!may!be!prohibitive!for!many!

potential!users.!!!Thus,!while!the!map!in!Figure!1!gives!the!impression!of!good!transit!coverage,!

that!quality!exists!in!few!parts!of!the!county.!!

!

In!addition!to!the!bus!services!discussed!above,!there!are!two!rail!operations!serving!the!

county:!both!Metrolink!and!Amtrak!share!portions!of!the!railroad!network!established!in!the!

1800s.!!Metrolink!commuter!rail!service!is!operated!by!the!Southern!California!Regional!Rail!

Authority!(SCRRA),!a!JPA!of!five!regional!agencies!including!VCTC.!!!Metrolink!offers!10!trips!

each!weekday!on!its!Ventura!County!Line.!!This!service!operates!into!and!out!of!Los!Angeles,!

serving!Montalvo,!Oxnard,!Camarillo,!Moorpark,!and!Simi!Valley!in!Ventura!County.!!An!11th
!

weekday!trip!in!each!direction!is!offered!by!Amtrak!at!these!same!stations!(except!for!

Montalvo).!!The!frequency!offered!is!relatively!low!due!both!to!funding!shortfalls!and!to!

constraints!placed!on!rail!service!by!the!single!track!available!for!use!north!of!the!City!of!

Moorpark.!

!

Amtrak,!with!funding!support!from!Caltrans,!operates!Pacific!Surfliner!service!between!San!

Louis!Obispo!and!San!Diego.!!This!service!provides!four!additional!train!trips!in!each!direction!at!

many!of!the!Metrolink!stations,!plus!one!outbound!and!two!inbound!Motorcoach!Throughway!

bus!trips!each!weekday.!!On!weekends!when!Metrolink!is!not!in!service,!these!same!Amtrak!

trips!are!available!to!passengers!at!the!stations!served!in!Ventura!County.!!Metrolink!monthly!

pass!holders!can!ride!them!free!of!charge,!while!others!must!pay!standard!Amtrak!fares.!!

Amtrak!also!provides!intercity!service!to!other!parts!of!the!state!and!the!country.!!One!Coast!

Starlight!train!in!each!direction!serves!the!Oxnard!and!Simi!Valley!stations.!!The!Amtrak!station!

in!Ventura!is!served!by!5!daily!Pacific!Surfliner!trains!in!each!direction,!but!not!by!Metrolink.!!

Since!Amtrak!is!not!eligible!for!the!funds!that!would!be!available!for!local!transit!operators!in!

the!county,!only!Metrolink!will!be!considered!further!in!this!study.!
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Figure!1:!!Ventura!County!Fixed"Route!Transit!Lines!
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The!fixed"route!bus!and!rail!lines!in!Ventura!County!are!complemented!by!general!public!Dial"A"

Ride!and!paratransit!operations!that!use!vans!or!small!cutaway!buses!in!demand"responsive!

services.!!These!services!generally!have!no!fixed!routes!or!schedules,!but!rather!pick!up!and!drop!

off!passengers!within!specific!geographic!areas.!!Trip!requests!are!made!by!phone!in!advance,!

though!some!of!the!services!allow!ongoing!reservations!or!subscription!services!for!recurring!

journeys.!!These!services!are!essential!for!those!physically!unable!to!access!fixed"route!transit!and!

are!useful!for!others!to!reach!areas!not!well!served!by!the!fixed!routes.!!There!are!eleven!such!

paratransit!operations.!!Seven!of!these!serve!the!general!public!(condensed!in!Table!1!as!the!five!

principal!operations!listed!below):!!

! Camarillo!Department!of!Public!Works!administers!CAT!service!for!intra"city!dial"a"ride!trips!!

! Oxnard!operates!the!Harbors!and!Beaches!Dial"a"Ride!serving!the!westernmost!section!of!

the!city!

! Thousand!Oaks!is!served!by!a!dial"a"ride!administered!by!the!City!of!Thousand!Oaks,!with!

some!areas!outside!the!city!served!by!a!County"administered!dial"a"ride!

! Ventura!County!Public!Works!Agency!administers!two!smaller!services:!

o Juvenile!Center!service!uses!a!contract!with!a!taxi!company!to!serve!the!County!

Juvenile!Facility!near!El!Rio!on!Vineyard!Avenue!

o Service!in!Oak!Park,!Newbury!Park,!and!Lynn!Ranch!

! VISTA!administers!two!public!dial"a"rides:!

o Fillmore!Dial"a"Ride!serves!the!communities!of!Fillmore!and!Piru!

o Santa!Paula!Dial"a"Ride!serves!the!community!of!Santa!Paula.!

!

The!remaining!four!public!paratransit!operations!transport!only!senior!or!disabled!passengers:!

! ACCESS:!a!senior/disabled!service!operated!by!Gold!Coast!Transit!to!serve!the!cities!of!Ojai,!

Oxnard,!Port!Hueneme,!Ventura!and!unincorporated!areas!of!Ventura!County!between!

these!cities.!

! Moorpark!Dial"A"Ride:!administered!by!the!Moorpark!Public!Transportation!Division,!with!a!

senior!dial"a"ride!serving!Moorpark!and!a!disabled!dial"a"ride!serving!Moorpark!intra"city!

trips,!as!well!as!those!destined!to!Thousand!Oaks,!Camarillo!and!Oak!Park.!

! Simi!Valley!Transit:!operated!by!the!Simi!Valley!Department!of!Community!Services!to!serve!

both!intra"city!trips!and!connecting!trips!to!adjacent!communities.!

! Thousand!Oaks!Dial"a"Ride:!administered!by!the!City!of!Thousand!Oaks!and!serving!the!City!

of!Thousand!Oaks,!plus!the!unincorporated!county!areas!of!Ventu!Park,!Rolling!Oaks,!and!

Lynn!Ranch.!!!

!

As!with!the!fixed"route!operators,!there!are!numerous!privately"operated!paratransit!services!not!

eligible!for!the!transit!funding!contemplated!as!the!focus!of!this!study.!!These!include!those!

operated!by!Arc!of!Ventura!County,!Camarillo!Care"A"Van,!and!Help!of!Ojai,!as!well!as!numerous!

taxi!companies!and!airport!shuttles.!!Paratransit!operations!are!generally!quite!expensive!in!terms!

of!the!cost!per!rider,!on!the!order!of!10!times!higher!per!trip!than!fixed"route!transit.!!On!the!other!

hand,!they!are!often!less!expensive!overall!than!providing!fixed"route!service!in!some!areas.!!In!
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places!with!difficult!terrain!or!discontinuous!street!patterns,!they!may!offer!the!only!practical!way!

that!public!transportation!can!be!provided.!!!

!

Transit!Facilities:!!The!transit!facilities!of!note!in!the!county!include!passenger!stations!and!

maintenance!bases.!!Railroad!stations!in!Oxnard,!Camarillo,!Moorpark,!and!Simi!Valley!are!shared!

by!Metrolink!and!Amtrak.!!The!station!in!Montalvo!is!off!the!main!line!and!is!used!only!by!

Metrolink,!while!that!in!Ventura!is!used!only!by!Amtrak.!!Several!of!these!stations!have!associated!

bus!stops,!such!as!Oxnard!and!Simi!Valley.!!However,!as!mentioned!earlier,!timed!transfers!

between!bus!and!rail!rarely!occur.!

!

The!Oxnard!Transportation!Center,!contiguous!with!the!Oxnard!railroad!station,!is!a!major!facility!

with!timed!meets!between!different!bus!lines.!!A!similar!arrangement!occurs!at!the!Thousand!Oaks!

Community!Transportation!Center,!a!free"standing!facility!just!off!Highway!101.!!A!smaller!bus!

transit!center!is!located!in!Ventura!at!the!Pacific!View!Mall.!!Several!park"and"ride!lots!are!

scattered!throughout!the!county.!!With!the!exception!of!those!at!the!railroad!stations,!however,!

most!are!oriented!to!carpooling!rather!than!transit!use.!!Smaller!physical!amenities,!like!bus!stop!

signs,!benches,!and!shelters,!are!located!with!considerable!inconsistency.!!Shelters!are!overseen!by!

jurisdictions,!not!the!operators,!and!few!stops!are!so!equipped.!!Even!bus!stop!signs!are!not!always!

found!at!the!regular!stopping!points!of!certain!bus!lines,!and!there!is!no!uniform!countywide!

standard.!

!

Most!of!the!maintenance!facilities!and!storage!yards!for!the!county’s!transit!and!paratransit!

services!are!owned!and!operated!by!private!contractors.!!The!exceptions!are!those!facilities!

operated!by!Gold!Coast!Transit!in!Oxnard,!and!by!the!public!works!departments!of!Ojai,!Simi!Valley,!

and!Thousand!Oaks.!!Most!of!these!were!said!to!be!reaching!their!capacities!and!the!need!for!

larger!or!newer!facilities!were!anticipated!in!the!near!future.!

!

Fleets!operated!by!the!county’s!fixed"route!services!range!from!standard!transit!buses!and!over"

the"road!coaches,!to!rubber"tired!trolleys!and!cutaways.!!Paratransit!vehicles!use!mainly!cutaways!

and!vans.!!By!and!large,!the!fleets!are!relatively!new,!and!many!are!powered!by!CNG.!!Ojai,!Simi!

Valley,!and!VISTA!would!like!some!replacements!soon.!

!

Planned!Changes!(as!reported!in!October!2008):!!Regarding!near"term!plans,!a!few!systems,!like!

Simi!Valley!Transit,!had!recently!restructured!routes!and!felt!no!need!for!more!changes!at!the!

present!time.!!Others,!like!Ojai!Trolley,!had!some!restructuring!plans!in!mind,!and!Moorpark!

mentioned!an!upcoming!consultant!study!of!its!service.!!!Innovations!in!equipment!appeared!to!be!

underway.!!Many!of!the!bus!fleets,!such!as!Gold!Coast’s,!Thousand!Oaks’,!and!Simi!Valley’s,!are!

100%!CNG"fueled.!!In!fact,!Thousand!Oaks!and!Gold!Coast!were!among!the!first!to!use!CNG!buses.!!

Nearly!all!systems!were!taking!advantage!of!advanced!technologies!provided!by!VCTC.!!These!

technologies!included!NextBus!for!passenger!information!and!operations!management,!as!well!as!
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the!Go!Ventura!smart!card!for!easier!fare!payment.!!Most!the!systems!not!currently!using!these!

technologies!expressed!the!desire!to!do!so.!!The!fact!that!numerous!metropolitan!areas!around!the!

country!still!do!not!employ!these!technologies!demonstrates!the!receptivity!of!local!county!

operators!to!innovation.!!!

!

Operators’!Perspective:!Transit!personnel!that!were!interviewed!in!each!community!were!uniformly!

committed!to!making!improvements!to!their!systems!and!interested!in!the!prospects!of!new!

funding!(e.g.,!Prop1!B).!!However,!most!are!part!of!very!small!staffs!dedicated!to!transit,!in!many!

cases!only!one!or!two!people.!!Their!focus!is,!by!necessity,!their!current!systems.!!Several!freely!

admitted!that!there!was!little!or!no!long"range!transit!planning,!since!the!maintenance!of!the!

existing!lines!took!up!all!of!their!time.!!The!County!of!Ventura!adopted!a!transit!vision!statement!in!

2005,!calling!for!creation!of!a!seamless!system.!!However,!there!has!been!no!consensus!on!how!to!

implement!that!vision,!nor!adequate!funding!for!systematic!improvements.!!It!was!hoped!by!many!

of!those!interviewed!that!this!Transit!Investment!Study!would!be!a!first!step!toward!that!vision.!

!

The!consensus!of!most!of!the!operators!was!that!increases!in!the!intensity!of!service!on!their!

existing!routes!would!take!precedent!over!extensions!of!these!routes!or!infill!with!new!services.!!

This!is!a!clear!reflection!of!the!low!frequencies!that!typify!most!of!the!fixed"route!lines!in!the!

county.!Still,!there!was!some!interest!in!future!innovation.!!Gold!Coast!and!Oxnard!mentioned!the!

desirability!of!some!form!of!bus!rapid!transit!on!the!more!heavily!traveled!corridors,!albeit!at!a!

lower!intensity!of!service!than!typically!found!in!larger!urban!areas.!!VISTA!discussed!the!need!for!

limited"stop!runs!in!the!101!corridor,!as!well!as!between!Simi!Valley,!Moorpark,!Thousand!Oaks,!

and!Ventura,!which!has!too!many!time"consuming!local!stops.!Capital!needs!identified!for!the!short!

term!varied!from!replacement!buses!to!expanded!maintenance!bases.!!Feelings!regarding!current!

bus!stop!signs!and!shelters!were!mixed;!some!operators!said!that!they!had!sufficient!facilities,!

others!expressed!interest!in!upgrades,!and!still!others!were!neutral.!

!

A!number!of!challenges!were!identified!in!the!course!of!the!interviews.!!Among!them,!the!following!

are!notable:!

! There!are!few!concentrated!employment!areas!in!most!of!the!jurisdictions,!making!it!

difficult!to!focus!transit!services;!!

! The!county!has!“too!many!operators!and!not!enough!coordination”;!cross"county!trips!that!

require!a!transfer!are!especially!onerous!in!terms!of!a!passenger’s!time,!money,!and!

comfort;!

! Though!originally!established!to!fund!public!transportation,!the!state!Transit!Development!

Act!(TDA)!funds!allocated!to!Ventura!County!seem!to!be!coveted!for!road!projects;!hearings!

on!unmet!needs!did!not!necessarily!result!in!greater!allocations!for!transit.!This!is!evidenced!

by!that!fact!that!only!58.5%!of!TDA!is!used!for!transit!countywide;!!

! The!agencies’!governing!boards!seemed!interested!in!maintaining!transit!service!but!not!

necessarily!in!expanding!it.!Most!of!these!boards!wish!to!live!within!the!funding!limits!
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currently!available!for!transit!and!are!not!able!to!allocate!additional!funds!because!of!other!

competing!needs.!

!

See!Appendix!A!for!additional!information!on!Existing!Conditions.!

!

!

B. Transit!Gaps!Analysis!
!

An!analysis!of!gaps!in!service!that!was!conducted!on!the!existing!fixed"route!bus!transit!systems!

operating!in!the!county.!!It!is!based!on!field!surveys,!examination!of!travel!and!demographic!data,!

and!analysis!of!operating!schedules!at!selected!points!in!the!county.!!Four!principal!forms!of!“gaps”!

were!defined:!

1. Corridors!between!service!areas!where!no!service!is!operated!today!

2. Geographic!areas!with!densities!that!would!warrant!transit!service!but!are!unserved!today!

3. Gaps!in!the!hours!of!service!on!different!bus!lines!

4. Places!where!transit!routes!(or!modes,!like!local!bus!and!commuter!rail)!come!together,!but!

whose!arrival!and!departure!times!are!not!coordinated;!this!results!in!sometimes!lengthy!

waits!for!those!wishing!to!make!transfers!or,!in!more!extreme!cases,!no!practical!transfer!

opportunities!at!all.!

!

This!analysis!was!conducted!as!a!high"level!overview!and!identified!numerous!apparent!gaps!in!

transit!service!that!later,!operational!studies!that!are!beyond!the!scope!of!this!study,!should!

investigate!in!more!detail.!!Among!them!are!corridor!gaps!between!existing!transit!services.!!

Several!of!these!may!be!problematic!to!fill!because!of!terrain!or!low!travel!demand.!!Out!of!nine!

corridors!evaluated,!five!corridors,!shown!on!Figure!2,!are!recommended!for!further!study:!

Fillmore"Santa!Clarita,!Camarillo"Moorpark!(two!alternate!routes),!Simi!Valley"Thousand!Oaks,!and!

Western!Oxnard"Ventura.!!Filling!these!gaps!is!important!not!to!serve!the!land!uses!in!between!the!

end!points!(as!there!is!little!in!most!cases!to!serve),!but!rather!to!connect!areas!that!already!have!

transit!service.!

!

To!determine!the!potential!transit!demand!of!each!corridor!for!through!travel,!countywide!travel!

data!were!sought.!!Total!trips!from!one!transit!service!area!to!another!(even!if!made!by!

automobile)!could!be!used!to!judge!the!general!magnitude!of!ridership!that!would!result!if!transit!

service!were!available!in!that!corridor.!!The!2000!U.S.!Census!Journey!to!Work!data!(see!Table!1)!

were!used!in!conjunction!with!daily!traffic!counts!obtained!from!Ventura!County!and!Caltrans!to!

provide!a!general!idea!of!existing!trip!making!in!each!corridor.!!Daily!traffic!volumes!less!than!

10,000!were!considered!a!sign!of!relatively!low!demand,!volumes!above!30,000!as!relatively!high,!

and!those!in!between!as!moderate.!!Of!course,!observed!usage!of!a!road!is!dependent,!to!an!

extent,!on!its!capacity.!!
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Table!1:!!2000!U.S.!Census!Local!Journey!to!Work!Data
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Camarillo 8,910   15        10        15        75        10        4          470      40        4,149   2,905   815      2,435   2,740   120      695      2,895   26,303        

Casa Conejo 165      65        40        452      90        10        95        75        4          110      415      1,521          

Channel Islands Beach 110      235      4          20        10        398      375      70        75        350      15        25        120      1,807          

El Rio 225      170      10        10        187      765      80        280      320      45        75        130      2,297          

Fillmore 310      10        1,270   10        170      15        701      370      50        595      660      390      320      290      5,161          

Meiners Oaks 80        10        15        225      40        4          40        540      204      120      25        110      285      35        40        45        1,818          

Mira Monte 180      15        55        265      10        60        610      309      225      55        255      735      40        25        105      2,944          

Moorpark 570      15        10        30        4          2,725   10        4,941   545      30        745      525      55        1,765   2,770   14,740        

Oak View 40        10        30        175      275      368      110      20        200      660      30        35        25        1,978          

Ojai 80        10        140      20        15        10        1,550   256      220      30        285      480      25        35        90        3,246          

Oxnard 7,465   25        60        450      265      15        40        560      30        215      5,341   26,175 3,695   7,995   10,090 840      1,505   4,315   69,081        

Port Hueneme 955      10        25        35        10        120      15        638      2,510   2,480   985      1,380   70        175      370      9,778          

Remainder of County 1,860   4          10        25        275      20        40        475      55        680      9,728   1,740   435      6,960   2,850   580      850      3,195   29,782        

San Buenaventura (Ventura) 2,765   40        110      170      50        110      275      50        605      6,494   5,460   1,030   3,490   24,295 720      710      2,300   48,674        

Santa Paula 605      25        180      150      10        45        884      1,255   140      1,710   1,960   3,375   195      415      10,949        

Simi Valley 1,310   4          10        25        35        4          1,480   65        24,154 1,055   125      1,290   1,355   115      19,335 5,440   55,802        

Thousand Oaks 2,300   60        15        60        20        955      4          115      21,242 1,630   235      2,470   1,650   190      2,415   24,640 58,001        

Grand Total 27,930 188      375      890      2,439   545      577      7,479   434      4,800   80,446 45,550 9,325   29,975 50,410 6,649   28,310 47,560 343,882      !
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A!winding!two"lane!highway!may!limit!a!large!number!of!drivers!from!using!it.!!However,!

observations!in!the!field!indicated!that!these!roadways!had!generally!free"flowing!conditions,!often!

at!Level!of!Service!A.!!While!some!motorists!may!be!discouraged!from!using!them!due!to!grades!

and!alignment,!it!did!not!appear!that!roads!themselves!were!metering!the!number!of!cars!that!

possibly!could!use!them.!!The!conclusions!from!both!the!travel!demand!and!physical!analyses!of!

the!corridors!are!summarized!below!(keyed!to!the!numbers!shown!in!Figure!2):!

! Fillmore"Santa!Clarita!via!State!Route!126:!Following!Telegraph!Road!through!the!Santa!

Clara!River!Valley,!this!22"mile!east"west!corridor!avoids!the!mountains!both!north!and!

south!of!it,!providing!a!level!pathway!east!to!I"5!in!Santa!Clarita,!as!well!as!to!several!

employment!centers!there.!!There!were!701!work!trips!from!Fillmore!to!locations!outside!of!

the!county!and!traffic!volumes!of!24,000!per!day!indicate!moderate!ridership!potential,!and!

a!demand"responsive!service!currently!connects!the!communities!of!Piru!and!Fillmore.!

Recommendation:!This!corridor!shows!some!promise!as!a!possible!bus!route,!most!likely!the!

final!leg!of!service!that!originates!in!Ventura.!

! Camarillo"Moorpark!via!Highway!118:!!This!12"mile!east"west!corridor!would!close!the!gap!

in!transit!service!between!Moorpark!and!Camarillo.!!It!is!situated!on!flat!terrain,!adjacent!to!

farmland!and!railroad!tracks,!utilizing!Somis!Road!and!West!Los!Angeles!Ave!(Highway!118).!!!

There!are!1040!work!trips!that!occur!between!Camarillo!and!Moorpark!with!Daily!traffic!

Volumes!of!19,000.!!Recommendation:!!this!corridor!shows!potentially!viable!transit!

patronage.!

! Camarillo"Moorpark!via!Santa!Rosa!Road:!This!12"mile!east"west!corridor!passes!though!

largely!flat!land,!with!some!residential!development!on!streets!branching!off!its!easterly!

portion.!!Again,!there!are!1040!work!trips!that!occur!between!Camarillo!and!Moorpark!but!

more!significantly!here,!5665!work!trips!that!occur!between!Camarillo!and!thousand!Oaks!

with!daily!traffic!volumes!of!about!19,000!are!similar!to!those!via!highway!118.!!

Recommendation:!!This!corridor!offers!an!alternative!to!Camarillo"Moorpark!via!Highway!

118,!above,!for!bus!service!between!these!communities.!

! Simi!Valley"Thousand!Oaks!via!E.!Olsen!Road:!!This!is!a!4"mile!east"west!corridor!centered!

on!Olsen!and!Madera!roads.!!A!bus!line!here!would!provide!a!shorter!trip!for!many!riders!

than!the!current!transfer!to!VISTA’s!East!County!Service!using!the!more!circuitous!routing!

on!Highways!23!and!101.!!There!are!7855!work!trips!that!occur!between!Simi!Valley!and!

Thousand!Oaks!!but!traffic!data!are!not!available!for!this!corridor!to!gauge!possible!transit!

demand;!former!VISTA!fixed"route!service!here!was!not!very!successful.!!Recommendation:!!

This!corridor!could!be!retained!for!consideration!in!future!analyses!to!determine!if!conditions!

have!changed!sufficiently!to!make!it!more!promising!to!reinstate!regular!transit!service.!

! Oxnard"Ventura!via!Victoria!Avenue:!Victoria!is!a!wide!north"south!street!on!flat!terrain.!!

This!6"mile!segment!skirts!the!western!fringe!of!Oxnard!and!Port!Hueneme,!and!portions!of!

it!are!served!by!terminal!loops!of!Gold!Coast!Transit!east"west!lines.!!The!segment!between!

Highway!101!and!W.!5th
!Street!passes!through!agricultural!uses,!but!areas!to!the!south!are!

rapidly!developing!with!dense!residential!and!some!retail!development.!!!Should!

development!occur!along!the!more!northerly!segments,!consideration!should!be!made!for!

using!Victoria!Avenue!as!an!artery!for!a!new!north"south!transit!service!to!Ventura.!!There!
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are!15,550!work!trips!that!occur!between!Oxnard!and!Ventura!and!the!current!traffic!

volumes!are!a!high!44,000!per!day,!underscoring!the!potential!for!strong!transit!demand.!!

Recommendation:!!This!corridor!should!be!considered!further!for!possible!transit!service.!!

!

In!addition,!ten!unserved!areas!appear!to!have!the!population!density!to!justify!regular!fixed"route!

service.!!Many!are!already!served!by!dial"a"ride!operations,!which!may!be!the!most!cost"effective!

way!to!provide!transit!service!there.!!Nonetheless,!attracting!“choice”!riders!will!likely!require!the!

establishment!of!fixed"route!service!to!negate!the!need!to!make!reservations!and!shorten!the!time!

it!takes!to!make!a!trip.!!!The!ten!areas!highlighted!on!Figure!3!are!reasonable!starting!points!for!at!

least!considering!new!or!modified!fixed"route!(or!flex"route)!bus!service.!

1. Ventura,!east!of!Ventura!Avenue,!along!Seneca!Street!

2. Ventura,!south!of!Telephone!Road,!on!either!side!of!the!railroad!tracks!

3. Oxnard,!west!of!Ventura!Avenue,!north!of!Gonzales!Street!

4. Oxnard,!west!of!Victoria!Avenue!and!along!Silver!Strand,!Hollywood!Beach,!and!along!

Harbor!Boulevard!

5. Camarillo,!south!of!Highway!101!and!north!of!Pleasant!Valley!Road!(this!area!does!not!show!

up!on!the!density!maps!but!aerial!photos!reveal!extensive!residential!development)!

6. Camarillo,!along!Lewis!and!Flynn!roads!

7. Camarillo,!along!Upland!Road!

8. Thousand!Oaks,!along!Pederson!Road!(currently!served!by!just!2!morning!and!2!afternoon!

trips!of!TOT!Route!2B)!

9. Unincorporated!County!at!Oak!Park!

10. Santa!Susana!Knolls,!near!the!southeast!boundary!of!Simi!Valley!!
!
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All!of!these!areas,!except!for!number!10,!are!served!by!various!senior/disabled!dial"a"rides.!!In!

addition,!areas!4,!5,!and!7!offer!general!public!Dial"a"Ride!service!for!the!general!population.!!In!at!

least!one!instance,!area!4,!the!transit!operator!reported!that!the!Beaches!and!Harbor!Shuttle!dial"

a"ride!service!is!considerably!more!cost"effective!and!attracts!more!ridership!than!previous!fixed"

route!service!in!this!location.!There!are!no!doubt!other!areas!included!in!the!list!that!have!similar!

histories.!!Nevertheless,!fixed"route!transit!service!has!not!yet!caught!up!with!much!of!the!new!

residential!and!commercial!development.!!Such!service,!with!its!regularity!of!schedules,!usually!

proves!more!attractive!to!discretionary!riders.!!The!ten!areas!discussed!here!should!be!among!the!

first!considered!for!such!service!enhancements!in!the!future.!!!!

!

It!must!be!noted!that!a!weakness!of!this!gaps!analysis!is!that!it!assumes!that!a!location!within!a!

quarter!mile!walk!of!a!bus!line!is!“served!by!transit”,!regardless!of!the!level!of!service!of!that!bus!

line.!!In!fact,!many!lines,!like!those!in!Camarillo!and!Moorpark,!offer!service!frequencies!of!an!hour!

or!greater,!and!several!do!not!operate!in!evenings!or!on!weekends.!!When!considered!in!this!light,!
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there!are!likely!many!more!“gaps”!in!service!than!appear!at!first!glance!on!Figure!2.!!This!issue!

should!be!investigated!in!more!depth!if!and!when!an!operations!analysis!is!conducted!on!

countywide!transit!services.!

!

A!trip!that!appears!possible!by!looking!at!a!transit!map!may!not!be!in!reality!if!a!transfer!is!involved;!

if!one!of!the!lines!in!question!has!not!yet!started!for!the!day!or!has!already!ended!service,!then!a!

traveler!would!not!be!able!to!complete!their!trip.!!!To!get!an!idea!of!the!magnitude!of!this!gap,!the!

spans!of!service!of!the!38!lines!in!the!county’s!fixed"route!bus!network!were!laid!out!in!charts!for!

weekdays,!Saturdays,!and!Sundays.!The!lack!of!service!on!many!lines!during!weekends!or!early!

mornings!creates!a!gap!of!a!different!sort!than!the!physical!gaps!identified!above.!!!Transit!is!simply!

unavailable!at!these!times!unless!users!have!access!to!demand"responsive!service.!There!are!gaps!

midday!when!certain!peak"hour!routes!are!not!running.!!When!considering!that!much!of!the!

county’s!fixed"route!transit!service!is!operated!at!relatively!low!frequencies,!the!“gap”!created!by!

low!service!levels!could!be!much!greater!than!revealed!by!the!initial!analysis.!!!The!analysis!of!the!

timing!of!transfers!at!key!points!in!the!network!indicates!plenty!of!room!for!improvement.!!At!

most,!only!20%!of!bus"to"bus!transfers!could!be!considered!convenient.!!In!many!cases,!departing!

buses!miss!arriving!buses!by!mere!seconds.!!In!other!cases,!the!buses!of!many!routes!occupy!bays!

at!a!transit!center!simultaneously,!but!long!layovers!increase!the!actual!time!it!takes!a!transferee!to!

continue!a!trip.!!

!!

Riders!with!a!choice!of!travel!modes!will!want!to!make!their!transfers!as!expeditiously!as!possible,!

and!transfer!times!greater!than!5!to!10!minutes!for!bus"to"bus!and!10!to!12!minutes!for!bus"to"rail!

will!not!be!attractive!to!them.!!Improving!this!situation!will!require!a!new!approach!to!how!transit!

vehicles!are!scheduled!throughout!the!county.!!This!may,!in!many!cases,!result!in!higher!operating!

costs!but!is!sure!to!result!in!higher!ridership.!!This,!at!least,!is!the!experience!elsewhere,!when!

conversion!to!timed"transfers!was!almost!always!followed!by!an!increase!in!riders.!!!Ironically,!

building!in!layover!time!to!allow!for!better!timed!meets!would!result!in!a!more!attractive!service,!

likely!leading!to!greater!ridership!and!an!increase!in!the!overall!effectiveness!of!the!system.!!!This!

is,!perhaps,!the!single!most!effective!measure!to!increase!ridership!among!the!county’s!transit!

providers.!To!help!transit!agencies!assess!how!changes!in!frequency!of!service!might!affect!

ridership,!a!simple!forecasting!model!was!developed!as!part!of!this!study.!!The!model!uses!current!

schedules!and!ridership!as!a!base,!and!applies!factors!gathered!from!national!examples!and!

research!to!test!the!effect!of!changing!frequency!of!service!on!a!route"by"route!basis!(Appendix!D).!!

!

Passenger!surveys!from!2008!provided!input!from!actual!users!of!the!transit!services!and!reinforce!

a!widespread!desire!for!better!connectivity.!!For!instance,!of!the!146!results!gathered!for!the!

Highway!101/Conejo!Connection,!25!percent!asked!for!more!frequent!buses,!and!18!percent!

wanted!later!service.!!From!this!survey!group,!61!percent!did!not!have!cars!and!44!percent!were!

using!Saturday!service.!!

!



!

!

17!

!

For!the!Highway!126!service,!89!percent!did!not!have!cars.!!Of!the!148!persons!surveyed,!69!

percent!lived!in!Fillmore!and!21!percent!in!Santa!Paula.!!!One"third!were!using!transit!for!school!

trips;!one"fourth!for!work;!and!one"fourth!for!shopping.!Seventeen!percent!planned!to!transfer—

primarily!to!Gold!Coast!Transit,!VISTA!Santa!Paula!and!Fillmore!Dial"a"Rides!(in!that!order).!

!

For!service!in!the!East!County,!61!surveys!showed!that!67!percent!of!riders!surveyed!used!the!

weekday!bus!to!get!to!school!(14%!for!Saturday!service),!and!25!per!percent!traveled!to!work!(57%!

on!Saturday).!Twenty!six!percent!of!weekday!riders!and!12!percent!of!Saturday!passengers!had!a!

car!available!for!the!trip.!!Passengers!requested!later!service,!Sunday!service,!better!on"time!

performance!and!more!frequent!buses!during!the!day.!

!

For!the!Coastal!Express,!73!percent!of!weekday!riders!use!the!bus!four!or!more!days!and!week!and!

an!additional!20!percent!ride!2!to!4!days!a!week.!In!addition!to!weekday!service,!the!most!popular!

reasons!for!taking!the!weekend!Coastal!Express!are!29!percent!for!trips!to/from!work!!and!24!

percent!for.!!While!21!percent!of!weekday!riders!had!no!car,!81!percent!of!weekend!riders!did!not.!

!

Also,!input!from!the!Unmet!Needs!public!hearing!should!be!considered.!!Although!some!of!the!

following!did!not!meet!the!feasibility!or!technical!criteria!of!the!Unmet!Needs!program,!this!

February!2009!data!provides!important!information!about!users’!perspectives!on!the!range!and!

types!of!transit!improvements!they!desire!and!can!be!segregated!into!three!general!categories,!

greater!frequency,!additional!areas!and!general!service!improvements:!

!

GREATER!FREQUENCY!

! Better/faster!bus!service!from!South!Oxnard!to!north!Oxnard!

! Express!bus!service!between!Ojai!and!Ventura!and/or!Oxnard!

! Gold!Coast!Transit!Service!after!10!pm!to!Ojai!from!Oxnard/Ventura!

! Increased!frequency!on!Gold!Coast!Transit!Route!6,!including!later!6B!bus!service!

! Gold!Coast!Transit!Route!5!to!operate!later!

! Weekend!Service!to!Woodland!Hills!

! Earlier!southbound!Conejo!Connection!to!connect!with!the!LA!Metro!Orange!line!at!6!am;!

more!and!later!Conejo!Connection!service!

! Sunday!service!on!the!VISTA!101!

! Non"stop!VISTA!101!Service!between!“Centers”!of!Ventura,!Oxnard,!and!Thousand!Oaks!

! More!frequent!VISTA!EAST!service!between!Simi!Valley!and!City!of!Westlake!Village!

! Later!morning!service!to!UCSB,!later!evening!service,!later!weekend!service,!more!service!

overall!

! Increased!reverse!commute!service!on!the!VISTA!Coastal!Express!

! Earlier!VISTA!126!Service!to!Fillmore!
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! Later!VISTA!126!Service!on!weekends!

! Weekend!service!on!Camarillo!Area!Transit!

! Sunday!service!on!the!Dial"A"Ride!

! Thousand!Oaks!Transit!to!operate!on!the!weekends!

! Additional!evening!services!on!the!Dial"A"Ride!

! More!frequent!service!on!Thousand!Oaks!Blvd.!and!Moorpark!Road!

! Better!transit!services!between!Santa!Paula!and!Oxnard!for!daily!work!trips!

! Earlier!and!later!VISTA!101!service!to!Pardee!Plaza!

! Mid"day!service!on!Thousand!Oaks!Transit!

! Increased!service!on!Thousand!Oaks!Blvd.!between!the!Oaks!and!Westlake!Blvd.!

! Either!a!direct!bus!from!Camarillo!to!Moorpark!College!or!Metrolink!service!to!Moorpark!

with!start!times!of!7!or!8!AM!

! Additional!train!service!between!Ventura!and!Simi!Valley!

! More!rail!service!to!Santa!Barbara;!improved!rail!speeds!to!Santa!Barbara.!

! Expansion!of!Surfliner!services!

! Mid"day!and!weekend!Metrolink!Service!from!Montalvo!to!Los!Angeles;!

! Hourly!Metrolink!service!

! Late!night!rail!service!from!Los!Angeles!to!Ventura!County.!

! Earlier!bus!service!countywide!

!

ADDITIONAL!AREAS!

! Bus!service!to!Valentine!Road!area!(Tech!Development!Center!and!Adult!Ed!school)!

! Bus!service!at!or!near!Gonzales!and!Victoria,!with!increased!service!to!Oxnard!High!School!

! Bus!service!at!or!near!Lombard!and!Sturgis!in!Oxnard.!

! Transit!service!from!Oxnard!to!Ventura!using!the!Victoria!Corridor,!to!various!destinations!

in!Ventura!

! Fixed!route!transit!service!on!Channel!Islands!between!Center!Point!Mall!and!Channel!

Islands!Harbor/County!Beach!Communities!or!intermediate!points!

! Transit!service!on!the!Vineyard!Corridor,!including!fixed!route!service!to!the!Juvenile!Justice!

Center!and!direct!service!from!El!Rio!to!Saticoy!

! Gold!Coast!Transit!Service!from!Valmore/Preble!to!Pacific!View!Mall!

! Transit!service!from!East!Ventura!(on!Foothill!corridor)!to!County!Hospital!

! Transit!service!to!the!Oxnard!Airport!

! Additional!stop!of!Gold!Coast!Transit!route!16!

! Transit!service!to!Villa!Cesar!Chavez!

! Direct!transit!service!from!the!area!of!Gonzales!and!Rose!to!Oxnard!College!
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! Stops!added!to!existing!VISTA!101!service,!including!new!stops!and!additional!stops!made!

by!existing!trips!

! VISTA!service!from!Thousand!Oaks!to!Santa!Barbara!(VISTA!101!connection!to!Coastal!

Express)!

! VISTA!EAST!service!to!Moorpark!College!

! An!added!Coastal!Express!stop!at!Ventura!College!

! VISTA!Coastal!Express!to!stop!at!the!Santa!Barbara!Airport!

! VISTA!CSUCI!service!extended!to!the!Oxnard!Transportation!Center!(OTC)!

! VISTA!CSUCI!service!to!connect!Oxnard!and!Camarillo.!

! Wants!the!TOT!number!3!(Blue)!and/or!the!number!4!(Red)!come!out!a!little!farther!like!the!

number!3!(Blue)!does!in!the!mornings!

! Thousand!Oaks!Transit!to!provide!more!direct!service!from!Newbury!Park!to!the!Oaks!and!

Westlake!

! Wants!bus!stops!at!major!business!parks!

! Bus!service!between!Ventura!and!Point!Mugu!!

! Direct!commuter!transit!service!from!East!Ventura!to!Moorpark!

! Direct!transit!service!from!Moorpark!to!Ventura!County!Hospital!

! Direct!transit!service!from!Moorpark!to!hospitals!in!Los!Angeles!County!

! Weekend!transit!service!from!Thousand!Oaks!to!soccer!fields!in!Calabasas,!Simi!Valley,!

Camarillo,!Oxnard,!Ventura,!and!Santa!Barbara.!

! Commuter!bus!service!from!Thousand!Oaks!to!Century!City!

! Direct!(non"stop)!shuttle!service!from!central!locations!in!each!city!to!Oxnard,!Moorpark,!

and!Ventura!Colleges!

! Bus!service!from!Fillmore!to!Santa!Clarita!

! Transit!service!for!Somis!and!Santa!Rosa!Valley!

! Direct!transit!service!from!Ventura!to!Agoura!Hills!

! An!additional!train!stop!at!Haas!Automation!in!Oxnard!

!

SERVICE!IMPROVEMENTS!

! Increased!bike!capacity!on!buses!

! Fare!transfers!between!Gold!Coast!Transit!and!VISTA!services!

! Better!connections!between!VISTA!Coastal!Express!and!Gold!Coast!Transit!

! Improve!reliability!of!VISTA!101!service!

! Increased!VISTA!marketing!

! Increased/improved!signage!at!bus!stops!

! Better!coordination!VISTA!and!CAT!
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! Changes!in!the!way!Thousand!Oaks!Transit!delivers!service!including!turning!all!two!way!

loops!into!one!way!loops,!moving!all!bus!lines!to!arterials!and!collectors,!and!using!smaller!

buses.!

! Hybrid!or!electric!shuttles!connecting!rail!stations,!universities,!parks,!medical!facilities,!and!

shopping!centers!

! Better!shelter!from!elements!at!the!Ventura!Transit!Center!

! A!permanent!train!station!at!Montalvo!

! An!improved!train!station!in!downtown!Ventura!

! Better!information!regarding!transit!on!website!and!at!bus!stops!

! Improved!ADA!connections!between!Simi!Valley!and!LA!ACCESS!

!

While!the!above!comments!often!represent!individual!needs!and!issues,!in!combination!they!

clearly!underscore!the!public!desire!for!improved!transit.!!They!also!show!a!general!consistency!

with!possible!projects!identified!by!the!study!team!and!the!TRANSCOM.!

!

Rail"to"Bus!Transfers!were!also!reviewed.!!The!focus!was!on!buses!arriving!in!time!to!meet!

southbound!trains!heading!for!Los!Angeles.!!The!results!are!summarized!below:! ! !

! ! !

Montalvo!Station:!! Of!2!southbound!rail!departures!during!this!period,!none!were!

conveniently!served.!There!was!only!one!bus!arrival!(of!Route!6A!on!

Bristol!Road)!during!the!hour!when!the!two!morning!rail!trips!

departed.!!!

!

Oxnard!Transit!Center! Of!4!southbound!rail!departures!during!this!period,!3!were!

conveniently!served:!the!6:59!train!was!served!by!6!bus!arrivals,!the!

7:37!train!by!3!bus!arrivals,!and!the!10:11!train!by!2!bus!arrivals!(a!

total!of!11!bus!arrivals!out!of!37!bus!arrivals!during!the!hours!when!

trains!departed).!![Neither!of!the!2!northbound!rail!arrivals!during!this!

period!was!conveniently!served!by!a!bus!departure.]!

!

Camarillo!Station! Of!4!southbound!rail!departures!during!this!period,!1!was!

conveniently!served:!!the!6:30!train!was!served!by!1!bus!arrival!(out!

of!14!bus!arrivals!during!the!hours!when!trains!departed).!![One!of!

the!2!northbound!rail!arrivals!during!this!period!was!conveniently!

served!by!1!bus!departure.]!

!

Moorpark!Station! Of!5!southbound!rail!departures!during!this!period!(excluding!the!

6:03,!which!would!have!been!fed!by!buses!in!the!previous!time!slot),!



!

!

21!

!

2!were!conveniently!served:!the!6:41!and!8:26!trains!each!were!

served!by!a!single!bus!arrival!(a!total!of!2!bus!arrivals!out!of!18!

possible!bus!arrivals!during!the!hours!when!trains!departed).!![None!

of!the!3!northbound!rail!arrivals!during!this!period!was!conveniently!

served!by!a!bus!departure.]!

!

Simi!Valley!Station! Of!7!southbound!rail!departures!during!this!period,!4!were!

conveniently!served:!the!6:53!and!7:32!trains!each!were!served!by!a!

single!bus!arrival,!while!the!8:22!and!8:39!trains!each!were!served!by!

2!bus!arrivals!(a!total!of!6!bus!arrivals!out!of!31!possible!bus!arrivals!

during!the!hours!when!trains!departed).!![Each!of!the!3!northbound!

rail!arrivals!during!this!period!was!conveniently!served!by!a!single!bus!

departure.]!

!

Additional!information!on!the!Transit!Gaps!Analysis!process!is!included!in!Appendix!B.!

!

!

C. Prioritizing!Projects!

!

Given!that!there!are!rarely!enough!funds!to!meet!all!of!the!needs!for!transit!services,!a!means!for!

evaluating!and!ranking!competing!projects!is!needed.!!Working!closely!with!members!of!VCTC’s!

TRANSCOM,!evaluation!and!prioritization!criteria!were!developed!and!tested.!!!While!a!key!premise!

of!the!evaluation!process!was!to!maintain!current!levels!of!service,!relationships!between!transit!

and!other!jurisdictional!priorities!was!also!accounted!for.!!The!work!of!the!committee!resulted!in!a!

two"level!ranking!template,!each!with!weighted!criteria!that!reflect!their!views!on!the!importance!

of!a!specific!criterion.!!The!template,!shown!below,!was!incorporated!into!an!evaluation!procedure!

(Appendix!C).!!Key!features!of!the!procedure!are!that!a!proposed!project!is!ranked!by!its!

proponents,!and!then!is!reviewed!by!the!TRANSCOM!members!to!reach!concurrence!on!its!priority!

on!a!county"wide!basis.!!The!process!basically!enables!the!proponent!to!develop!strong!

justifications!of!needs!and!benefits!so!that!a!proposal!will!rank!well!in!a!priorities!list;!the!

information!needed!also!fosters!defining!a!project!in!a!manner!that!would!be!very!competitive!for!

grant!or!other!funds.!!Another!feature!of!the!ranking!process!is!that!projects!which!benefit!multiple!

jurisdictions!receive!bonus!points.!!!The!evaluation!procedure!spells!out!how!criteria!and!

weightings!can!be!modified.!

!

!

!

!

!
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EVALUATION!MATRIX!TEMPLATE!!

!

Table!2:!Primary!Evaluation!Criteria!

PRIMARY!CRITERIA!!

(initially!ranked!in!

order!of!importance!

by!TRANSCOM!!in!

December!2008;!

modify!as!

appropriate)!

WEIGHTS!!

!

(Optional;!

suggested!

range:!1"3)!

SAMPLE!CRITERIA/!THINGS!TO!

CONSIDER!

(choose!from!among!these!as!

appropriate!for!the!types!of!

projects/!funding!being!

evaluated;!add!other!criteria!

as!needed)!

POINTS!

0"5!

(modify!as!

appropriate)!

SCORE!

(Weight!

multiplied!by!

Points!for!those!

criteria!chosen!

for!use!in!an!

evaluation)!

1! Required!for!ADA!compliance! ! !

2! Required!for!air!quality!

compliance!

! !

3! Necessary!to!support!legislative!

mandates!or!contractual!

obligations!

! !

1! Desirable!to!support!legislative!

mandates!

! !

3! Fulfills!unmet!transit!needs! ! !

1! Required!safety!improvements! ! !

1.!!Mandated!

Improvements!

! Other! ! !

3! For!transit!arterials,!provides!

new!improvements!or!

maintenance!at!bus!stops/rail!

stations!

! !

2! Addresses!scheduled!

replacements!or!vehicles.!

! !

1! Transportation!control!devices!

along!transit!routes/rail!lines!

! !

1! Improves!the!condition!of!the!

sidewalks!and!streets!within!

250!feet!of!a!bus!stop!or!rail!

station.!!

! !

1! Supports!projects!already!

designated!for!improvement.!

! !

2.!!Preservation!of!

Current!Levels!of!

Service!

1! Reduces!the!backlog!of!

deferred!maintenance!of!

sidewalks!and!streets!used!for!

! !
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Table!2:!Primary!Evaluation!Criteria!

PRIMARY!CRITERIA!!

(initially!ranked!in!

order!of!importance!

by!TRANSCOM!!in!

December!2008;!

modify!as!

appropriate)!

WEIGHTS!!

!

(Optional;!

suggested!

range:!1"3)!

SAMPLE!CRITERIA/!THINGS!TO!

CONSIDER!

(choose!from!among!these!as!

appropriate!for!the!types!of!

projects/!funding!being!

evaluated;!add!other!criteria!

as!needed)!

POINTS!

0"5!

(modify!as!

appropriate)!

SCORE!

(Weight!

multiplied!by!

Points!for!those!

criteria!chosen!

for!use!in!an!

evaluation)!

transit.!

! Other! ! !

3! Improves!current!access!to!and!

from!local!and/or!regional!

transit!stops!and!rail!stations.!

! !

3! Serves/Connects!current!

activity!centers!(e.g.,!

employment,!educational!

facilities,!medical!centers,!

shopping!hubs,!sporting!

venues,!etc.).!!

! !

3! Adds!or!improves!connectivity!

to!other!local!and/or!regional!

transit!services.!

! !

1! Serves!anticipated!growth!in!

transit!demand!(e.g.,!in!a!

specific!region)!"!what!time!

horizon?!

! !

2! Improves!speed!and!reliability!

of!transit!vehicles.!

! !

2! Improves!bus!stop/rail!station!

performance!for!buses,!such!as!

reducing!transfer!time.!

! !

3! Likely!to!increase!the!

percentage!of!trips!made!by!

transit!and!reduce!the!

percentage!by!automobile.!

! !

3! Provides!new/improved!service!

during!peak!hours.!

! !

3.!!Expansion!of!

Transit!Service!

(including!shorter!

headways)!

2! Provides!new/improved!service!

during!off"peak!hours.!

! !
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Table!2:!Primary!Evaluation!Criteria!

PRIMARY!CRITERIA!!

(initially!ranked!in!

order!of!importance!

by!TRANSCOM!!in!

December!2008;!

modify!as!

appropriate)!

WEIGHTS!!

!

(Optional;!

suggested!

range:!1"3)!

SAMPLE!CRITERIA/!THINGS!TO!

CONSIDER!

(choose!from!among!these!as!

appropriate!for!the!types!of!

projects/!funding!being!

evaluated;!add!other!criteria!

as!needed)!

POINTS!

0"5!

(modify!as!

appropriate)!

SCORE!

(Weight!

multiplied!by!

Points!for!those!

criteria!chosen!

for!use!in!an!

evaluation)!

3! Fulfills!a!new,!unmet!transit!

need.!

! !

2! Meets!needs!of!special!

population!group!

! !

! Other! ! !

3! Provides!matching!funds! ! !

3! Effects!on!fares!and!operating!

costs.!

! !

2! Availability!of!ongoing!

operating!funds.!

! !

1! Likelihood!for!additional!

operating!funds.!

! !

2! Availability!of!ongoing!staff!to!

implement.!

! !

1! Likelihood!for!additional!staff.! ! !

1! Degree!to!which!need!for!other!

funding!is!increased.!

! !

1! Degree!to!which!need!for!other!

funding!is!decreased.!

! !

4.!Financial!

Sustainability!

! Other! ! !

2! Ability!to!procure!in!a!timely!

manner.!

! !

1! Status!of!design!(if!applicable).! ! !

1! Need!to!implement!in!phases! ! !

5.!Readiness!

!! Other! ! !

TOTAL!PRIMARY!SCORE! !

!

!
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Table!3:!Secondary!Criteria!

SECONDARY!

CRITERIA!!

(initially!ranked!in!

order!of!

importance!by!

TRANSCOM!!in!

December!2008;!

modify!as!

appropriate)!

WEIGHTS!!

!

(Optional;!

suggested!range:!

1"2)!

SAMPLE!CRITERIA/!

THINGS!TO!

CONSIDER!

(choose!from!

among!these!as!

appropriate!for!the!

types!of!projects/!

funding!being!

evaluated;!add!

other!criteria!as!

needed)!

POINTS!

0"5!

(modify!as!

appropriate)!

SCORE!

(Weight!

multiplied!by!

Points!for!those!

criteria!chosen!for!

use!in!an!

evaluation)!

1! Critical!to!other!city!

projects/!priorities!

! !

1! Supportive/desirable!

for!other!city!

projects/priorities.!

! !

6.!Non"transit!

influences!

! Other! ! !

7.!!Other! 1! Criteria!specified!by!

funding!program!(if!

applicable!and!not!

listed!elsewhere!

above)!

! !

8.!Bonus!Points! 2! 1!point!for!each!

additional!operating!

agency!that!would!

be!served!!

! !

! ! !Other! ! !

TOTAL!SECONDARY!SCORE! !

!

!

!

!

!

!

!

!

!
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Table!4:!Other!Considerations

CRITERIA 

(no priority order)

WEIGHTS

(Optional; 

suggested 
range: (1-2)

SAMPLE CRITERIA/ THINGS TO 
CONSIDER 

(choose from among these as 
appropriate for the types of 
projects/ funding being 
evaluated; add other criteria as 
needed)

POINTS

0-5

(modify as 
appropriate) 

SCORE

(Weight
multiplied by 
Points for 
those criteria 
chosen for 
use in an 
evaluation) 

Improves quality of transit 
stops, including comfort and 
convenience.

Improvements to 
Ride Quality 

Improves information provided 
to users. 

Eliminates or reduces a 
specific safety/security hazard. 

Safety/Security 

Supports general or 
systemwide safety/security 
improvements. 

Community Impacts  Negative and positive effects, 
including air quality, noise, 
traffic, property acquisitions, 
and “going green”. 

  Community support/opposition.

Part of an adopted 
transportation plan (e.g., 
congestion management, etc.). 

Supports an adopted or 
pending transportation plan. 

Supports community and 
economic development, 
business functionality, and 
creation or retention of 
employment. 

Provides or increases access 
to business districts and/or 
employers.

Provides infrastructure or 
service to support new 
employment. 

Compatibility
/conflict with 
Regional and Local 
Plans

Is a required mitigation measure.
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Table!4:!Other!Considerations

Supports local land use or 
transit-oriented development. 

Necessary predecessor for 
subsequent projects. 

Strategic

Desirable predecessor for 
subsequent projects. 

TOTAL SCORE 

!

!

D. Projects!

!

Transit!operating!agencies!provided!listings!for!desired!projects!during!the!interviews!conducted!in!

October!2008.!!These!included!new!and!replacement!vehicles!for!both!paratransit!and!fixed!routes,!

additional!or!upgrade!passenger!stops/stations,!and!new!or!upgraded!maintenance!facilities.!!

Desired!improvements!addressed!maintaining!current!levels!of!service,!improving!reliability!and!

creating!the!ability!to!expand!service.!

!

Projects!from!these!categories!were!submitted!for!ARRA!funding!in!early!2009.!!As!of!June!10,!VCTC!

had!received!funding!notices!for!the!following!25!transit!projects.!

!

Table!5:!Candidate!Projects!for!ARRA!Funding!

Project! Amount! Responsible!Agency!

Bus!Transfer!Facility!at!Central!and!Del!Norte! $!24,000 Camarillo!

Two!Type!II!Buses!and!Three!Type!I!Buses! $!258,514 Camarillo!Health!Care!District!

Replacement!Supervisory!Vehicles!and!Related!

Equipment!

$!185,000 Gold!Coast!Transit!

Eight!CNG"fueled!Transit!Buses! $!3,608,000 Gold!Coast!Transit!

Upgraded!Farebox!System!! $!600,000 Gold!Coast!Transit!

Operations!Facility!Modernization!! $!2,091,257 Gold!Coast!Transit!

Transit!Enhancements! $!101,723 Gold!Coast!Transit!

ADA!Paratransit!Operations!! $!1,000,000 Gold!Coast!Transit!

Track/Structure!Restoration!! $!1,146,535 Metrolink!

Positive!Train!Control!Design! $!2,480,000 Metrolink!

Central!Maintenance!Facility!Improvements!&!Keller!

Yard!

$!960,000 Metrolink!

Metrolink!Operating!Assistance! $!582,000 Metrolink!

Three!CNG"fueled!Transit!Buses! $!1,260,000 Moorpark!

ADA!Paratransit!Operations! $!52,175 Moorpark!
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Table!5:!Candidate!Projects!for!ARRA!Funding!

Project! Amount! Responsible!Agency!

Three!LPG"fueled!Buses!! $!465,970 Ojai!

Replace/upgrade!Deteriorated!Transit!Shelters! $!484,000 Simi!Valley!

Modernization!of!Transit!Garage!! $!867,349 Simi!Valley!

Three!CNG"fueled!Transit!Buses! $!1,380,000 Simi!Valley!

ADA!Paratransit!Operations!! $!303,400 Simi!Valley!

Five!12!passenger!CNG"fueled!Cutaway!Vehicles! $!425,000 Thousand!Oaks!

Bus!Stop!Enhancements! $!39,511 Thousand!Oaks!

ADA!Paratransit!Operations! $!111,240 Thousand!Oaks!

Particulate!Traps!for!40!VISTA!Buses! $!400,000 VCTC!

Smart!Card!Upgrade!! $!168,000 VCTC!

Scales!for!ADA!Certification! $!10,000 VCTC!

Total!for!Transit! $6,548,645 14,5%!of!total!award!

Highway!Projects! $38,515,826 85.5%!of!total!award!

Total!ARRA!Funding $45,064,481 !

!

Some!Remainder!Projects!

!

From!the!desired!listings!of!projects!originally!identified!by!operating!agencies,!the!following!are!

examples!of!some!of!the!needs!over!the!next!few!years!that!were!not!addressed!by!the!ARRA!

funding.!!This!list!is!not!intended!to!be!comprehensive,!but!rather!to!illustrate!the!breadth!of!needs!

across!the!county!and!magnitude!of!costs.!!This!range!of!identified!needs!also!underscores!the!

need!for!the!prioritization!process!to!help!assure!that!projects!are!funded!in!a!logical!and!

complementary!manner.!!It!also!underscores!the!desirability!for!improvements!in!the!planning!

process!discussed!elsewhere.!!

!

Table!6:!Near"Term!Project!Needs!Not!Addressed!by!ARRA!

Agency! Project! Estimated!Cost!

Camarillo! 14!to!20"!passenger!vehicles!for!Dial"A"Ride!!(35"

40!vehicles)!

$!4.0!to!6.0!M!

Camarillo! 26!to30!passenger!fixed!route!vehicles!(5"6!

vehicles)!

$!1.0!to!2.0!M!

Camarillo! Benches/shelters/!schedules!improvements! $!250,000!

Camarillo! Metrolink!station!improvements! $!1.0!M!

Camarillo! Pedestrian!grade!separation!at!Metrolink!station! $17.0!M!

Gold!Coast!Transit! Replacement!vehicles!for!fixed!routes!and!

paratransit!

$!2.0!to!4.0!M!

Moorpark! Replacement!vehicles!for!fixed!routes!and!

paratransit!

$!2.0!to!4.0!M!
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Table!6:!Near"Term!Project!Needs!Not!Addressed!by!ARRA!

Agency! Project! Estimated!Cost!

Moorpark! Bus!Stop!Enhancements! $!200,000!

Ojai! Maintenance!Facility! $!500,000!

Ojai! Transit!stop!enhancements! $!75,000!

Simi!Valley! Replacement!vehicles!for!fixed!routes!and!

paratransit!

$!4.0!to!6.0!M!

Simi!Valley! Farebox!replacements! $!1.0!M!

Simi!Valley! Additional!Metrolink!parking! $!1.0!to!2.0!M!

Simi!Valley! Safety!improvements! $!500,000!

Oxnard! Bus!Stop!Enhancements! $!500,000!

Thousand!Oaks! Replacement!vehicles!for!fixed!routes!and!

paratransit!

$!2.0!to!3.0!M!

Thousand!Oaks! Safety!improvements! $!500,000!

!

!

Consultant!Recommendations!Regarding!Projects!

!

Near!Term!

!

As!a!precursor!to!specific!projects!beyond!those!that!are!now!funded!by!ARRA,!!Jacobs!

recommends!additional!studies!to!build!upon!the!issues!raised!and!work!conducted!in!the!study.!!!

These!studies!are!intended!to!more!fully!evaluate!issues!which!have!been!looked!at!only!from!a!

high!level.!

!

A!recurring!comment!from!study!participants!was!that!service!across!jurisdictional!boundaries!

needed!to!be!better!coordinated.!!!This!study!considered!this!issue!at!a!high!level!view!in!the!Gaps!

Analysis,!which!documented!the!sensitivity!of!coordinating!schedules!at!points!where!transit!

services!connect.!!The!arrival,!waiting!and!departure!times!at!such!points!are!critical!for!patrons!to!

make!trips!in!which!they!must!use!multiple!transit!services.!!The!ability!of!the!transit!operators!to!

make!these!interconnections!is!complicated!by!sometimes!competing!needs!to!them!to!ensure!

timely!service!at!other!locations.!!In!order!to!allow!VCTC!and!the!operators!to!begin!to!explore!how!

schedule!changes!could!affect!both!individual!services!and!the!connection!points,!a!simple!

modeling!technique!was!developed!(Appendix!D).!!However,!to!develop!schedules!that!take!into!

account!the!needs!for!all!components!of!the!individual!systems!and!ensure!effective!

interconnections,!Jacobs!recommends!that!a!detailed!analysis!of!schedules!for!each!jurisdiction!and!

from!a!system!wide!basis!be!conducted.!
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!

Closely!related!to!developing!a!more!effective!schedule,!Jacobs!recommends!that!opportunities!for!

enhancing!interagency!coordination!and!cooperative!efforts!be!further!explored.!!!!One!of!the!

potential!outcomes!of!improved!scheduling!could!well!be!that!some!trips!would!be!much!better!for!

patrons!if!they!did!not!have!to!make!transfers.!!The!need!for!transfers!is!driven!in!many!cases!by!

operating!agencies!not!being!able!to!cross!jurisdictional!boundaries.!!!One!way!to!optimize!the!trips!

for!patrons!would!be!to!enable!transit!services!to!be!focused!on!serving!entire!routes!that!fully!link!

destinations!without!regard!to!geographic!boundaries.!!Implementing!this!type!of!service!could!be!

accomplished!through!inter"local!agreements!among!adjoining!cities,!or!other!means.!!The!latter!

might!include!organizing!the!transit!providers!as!operating!units!that!serve!travel!demand!markets,!

rather!than!being!geographically!focused;!new!or!additional!service"sharing!on!a!subarea!basis;!or!

new!or!additional!shared!maintenance.!

!

Consideration!should!also!be!given!to!consolidation!of!several!existing!services!within!sub"areas!of!

the!county,!perhaps!east!and!west.!!!Inter"local!agreements!could!be!formed!between!neighboring!

cities!with!common!transit!needs.!These!inter"local!agreements!might!take!the!form!of!combined!

paratransit!operations,!combined!fixed!route!services,!shared!maintenance,!shared!purchasing,!or!

other!activities!where!better!efficiencies!could!be!realized.!!!!

!

During!the!public!outreach!efforts!for!this!study,!many!participants!lauded!VCTC!for!inviting!

comment!on!plans!and!issues!in!a!workshop!setting!that!was!accessible!in!terms!of!location!and!

used!interactive!formats.!!!The!methods!for!invitation!included!both!mailings!and!individual!phone!

contacts,!to!help!be!sure!that!individuals!became!aware!of!meetings,!rather!than!relying!only!on!

newspaper!advertisements.!!There!were!also!commendations!for!using!the!internet!to!distribute!

information!and!to!seek!comment.!!Jacobs!recommends!that!VCTC,!and!the!operating!agencies!

continue!and!expand!their!public!communications!efforts!beyond!the!typical!public!hearings!on!

specific!programs.!!!Consideration!should!be!given!to:!

! Presentations!at!community!events!

! Speakers!bureau!including!transit!agency!board!members!

! Using!social!communication!tools!(such!as!Facebook!and!Twitter)!to!provide!timely!

messages!on!issues!and!to!direct!recipients!to!the!websites!for!more!details!

! Using!the!websites!to!solicit!comments!!

! Conducting!electronic!town!hall!meetings,!which!are!capable!of!accommodating!thousands!

of!listeners!simultaneously!at!very!low!cost.!

!

Long!Term!

!

Given!the!size!of!Ventura!County!and!its!ongoing!change!into!a!suburbanized!county,!creation!of!

countywide!transit!service!should!also!be!considered.!!!!Additionally,!the!potential!for!a!countywide!
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sales!tax!underscores!the!need!for!development!of!a!comprehensive!approach!and!a!long"term!

transit!plan.!!Both!would!be!important!to!garnering!voter!support.!!!Creating!a!countywide!service!

could!occur!in!a!variety!of!ways:!!phased!consolidation!of!existing!operators;!designation!of!one!of!

the!existing!operators!as!a!master!operating!agency!to!guide!creating!of!a!countywide!service;!!!

change!VCTC!‘s!role!to!become!an!operating!agency;!create!a!new!operating!agency;!or!other!

approaches!or!combinations.!!

!!

A!long!term!transit!plan!should!evaluate!internal!circulation!in!communities!and!across!the!county!

over!time,!the!provision!of!transit!connections!to!other!parts!of!the!region,!options!for!operating!

the!system!elements,!options!for!financing,!and!the!myriad!and!interconnected!issues!needed!to!

create!a!comprehensive!and!cost"effective!service!for!the!residents!and!businesses!of!Ventura!

County.!!!There!are!two!basic!approaches!to!developing!a!long!term!plan—determine!what!

incremental!increases!would!be!needed!to!continue!current!(and!relatively!low)!levels!of!service,!or!

to!define!!high!levels!of!transit!mobility!for!all!areas!of!the!county!and!lay!out!the!process!for!

achieving!more!robust!service.!

!

The!benefits!of!a!well"crafted!long!term!plan!are!not!only!for!transit!users,!but!have!also!been!

shown!to!be!a!critical!element!in!attracting!and!retaining!jobs.!!The!availability!of!good!transit!is!a!

top"level,!“must"have”!component!in!the!ever"increasing!competition!among!communities!to!

attract!desirable!employers.!

!

!

E. Community!Outreach!

!

In!addition!to!the!outreach!for!this!study,!comments!from!the!2008!passenger!surveys!and!the!

Unmet!Needs!public!hearing!held!February!2,!2009!provided!another!validation!of!desires!for!

improved!transit.!!The!Findings!Report!from!those!hearings!noted!“most!of!the!testimony!fell!into!

several!broad!categories:!expanded!and/or!more!frequent!bus!service;!better!coordination!among!

bus!systems;!improved!bus!service!for!seniors!and!the!disabled;!and!increased!train!service.”!

!

Several!efforts!were!undertaken!to!help!assure!that!this!Transit!Investment!Study!included!public!

comment.!!These!included:!

!

! Development!of!a!survey!instrument!to!solicit!and!track!issues!!

! Development!of!a!countywide!database!and!organizations!to!be!contacted!regarding!

surveys!and!meetings!

! One"on"one!or!telephone!interviews!with!elected!officials!
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! Development!of!an!on"line!survey!of!transportation!issues!that!was!posted!on!the!VCTC!

website!

! Published!notices!and!made!individual!calls!regarding!public!meetings!

! Conducted!two!public!outreach!workshops.!

!

Results!

!

Key!results!of!these!efforts!are!summarized!below.!!Additional!information!is!contained!in!

Appendix!E.!!

!

Survey!Tool:!The!survey!instrument!sought!information!using!the!following!questions:!

!

1. What!Ventura!County!city!do!you!reside?!

!

2. Which!specific!issues!concern!you!regarding!the!existing!public!transportation!

services!and/or!infrastructure?!

!

3. In!your!opinion,!what!are!the!most!commonly!cited!transportation!infrastructure!

deficiencies?!

!

4. In!Ventura!County,!which!areas/communities!do!you!believe!have!insufficient!

public!transit!options?!

!

5. Should!Ventura!County!be!focused!on!pursuing!local!or!regional!transit!

solutions?!

!

6. Which!public!transit!projects!do!you!believe!are!a!priority?!

!

7. In!your!city,!do!you!believe!there!is!adequate!funding!for!public!transportation?!

Which!projects!do!you!believe!should!receive!funding?!

!

8. Would!you!and/or!your!friends!and!family!support!a!regional!tax!measure!

devoted!to!expanding!transportation!infrastructure?!

!

9. In!your!opinion,!what!can!VCTC!do!to!encourage!cooperation!between!cities!to!

form!a!cohesive!transportation!vision?!

!

10. Please!identify!any!current!issues!or!concerns!that!you!are!aware!of!in!your!

community!that!may!affect!future!transportation!improvements.!

!
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11. What!can!VCTC!do!in!their!public!outreach!and/or!information!materials!to!encourage!

community!members!to!participate!in!this!study?!

!

12. What!key!stakeholders/organizations!would!you!suggest!meeting!with!that!would!

be!interested!in!participating!in!this!study?!

!

13. Are!there!any!additional!transportation!improvements!that!are!needed!that!we!

have!not!discussed?!

!

!

Database:!The!database!includes!more!than!550!individuals!and!organizations.!!Not!only!was!this!

used!for!the!study,!but!it!provides!useful!information!for!future!public!outreach!efforts!by!VCTC!

and!the!operating!agencies.!

!

Interviews!with!Elected!Officials:!!!One"on"one!interviews!were!conducted!with!16!elected!officials!

about!their!perspectives!on!the!transportation!needs!of!the!County.!In!addition!to!the!one"on"one!

interviews,!the!surveys!were!used!to!solicit!input!at!the!January 29, 2009 meeting for elected 

officials hosted by the Ventura County of Governments.  The!most!important!issues!with!regard!to!

the!current!and!future!transportation!needs!for!Ventura!County!were!(in!order!of!prevalence):!

!

1. Frequency!of!transit!thereby!reducing!headways!

!

2. Connectivity!between!east!and!west!Ventura!County!

!

3. Accessibility!to!transit!via!more!strategically!based!bus!stops!and!increasing!

weekend/evening!service!

!

4. Service!deficiencies!throughout!Ventura!County!especially!in!Santa!Paula,!

Fillmore!and!Ojai!

!

5. Lack!of!funding!throughout!Ventura!County!creating!transportation!challenges!on!

both!the!local!and!regional!level;!however,!participants!largely!agreeing!that!

constituents!would!not!support!a!tax!measure!to!increase!funding.!

!

!

Public!Meeting!Notifications:!!Meeting!notices!were!mailed!to!all!persons!in!database,!as!well!as!

others.!!Approximately!800!notices!were!mailed.!!The!workshops!were!publicized!in!the!Ventura!

County!Star!and!The!Acorn!newspapers.!!Leading!up!to!each!workshop,!reminder!phone!calls!were!

placed!to!leading!business!groups,!transportation"oriented!groups,!and!community"based!

organizations!to!encourage!attendance!and!participation.!Several!of!these!groups!committed!to!

distribute!the!workshop!invitation!to!their!membership,!post!the!workshop!information!on!their!
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membership!calendar,!announce!the!workshop!at!their!board!meeting,!post!the!workshop!

information!on!their!website,!and!mention!the!workshop!in!their!newsletters.!

!

On"Line!Surveys:!!!The!meeting!notices!identified!how!to!provide!comments!via!the!VCTC!website;!

this!has!become!an!industry!standard!for!enabling!those!who!cannot!attend!meetings!to!

participate.!Twelve!on"line!surveys!were!submitted!via!the!VCTC!website,!which!ran!during!the!

entire!notification!process!and!public!workshops.!!The!on"line!input!is!combined!with!the!results!of!

the!workshops,!below.!

!

Public!Workshops:!!Two!workshops!on!this!Transit!Investment!Study!were!held!"!April!9,!2009!in!

Camarillo!and!April!15,!2009!in!Thousand!Oaks.!At!each!of!these!an!overview!of!the!study!process!

was!presented!and!visitors!were!provided!several!opportunities!to!provide!comments.!!These!

included!the!questionnaire,!posting!of!specific!areas!of!concern!on!large!aerial!maps,!and!to!talk!

with!the!project!study!team!and!representatives!of!VCTC!and!the!operating!agencies.!!There!was!a!

very!favorable!reaction!to!the!workshop!format!and!several!participants!asked!that!there!be!

more!such!outreach.!!Participants!represented!various!cities!including:!!Ventura!(15),!Camarillo!

(14),!Oxnard!(5),!Newbury!Park!(5),!Ojai!(3),!Port!Hueneme!(3),!Santa!Paula!(2),!Simi!Valley!(2),!

Somis!(2)!and!1!each!from!Oak!Park,!Thousand!Oaks,!!Moorpark!!and!Buenaventura.!!What!is!

noteworthy!is!the!distances!that!people!were!willing!to!travel!to!participate!

!

Key!Findings!from!the!Public!Workshops!and!On"Line!Surveys!

!

Overall,!respondents!feel!that!public!transit!is!slow!and!inconvenient.!There!is!an!

overwhelming!sense!that!connectivity!around!the!County!needs!to!be!improved!whether!it!is!

by!bus,!train,!or!bike!paths.!Generally!residents!feel!that!it!is!easier!to!get!in!their!car!and!

drive!to!their!destination.!

!

Regional!Issues!

1.!!Frequency"!More!frequent!service!would!minimize!the!amount!of!time!riders!

spend!on!the!bus!and!would!help!promote!transit!as!a!viable!transportation!

alternative.!

!

2.!Connectivity"!Lack!of!connectivity!and!coordination!between!cities!makes!it!

difficult!for!transit!riders!to!travel!from!one!side!of!the!County!to!the!other,!

whether!east!to!west!or!north!to!south.!Stronger!transit!connections!between!

cities!need!to!exist!to!create!accessibility!to!jobs,!educational!centers,!

government!centers,!etc.!

3.!Accessibility"!Enhance!accessibility!by!providing!more!busses,!additional!

strategic!bus!stops!and!improving!service!during!evenings!and!weekends.!

Identify!job!access!areas!that!should!be!transit!accessible.!

!

4.!Multi"modal!transit!center"!Create!a!transit!hub!in!downtown!Ventura!that!ties!
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Metrolink,!Amtrak,!Greyhound,!VISTA!and!future!rail!service.!

!

5.!Regional!bus!service"!Combine!existing!transit!services!into!one!regional!bus!

service!managed!by!a!regional!authority.!Respondents!said!this!would!increase!

the!effectiveness!of!funding!and!service!throughout!Ventura!County.!

!

6.!Expansion"!Work!to!expand!Gold!Coast!in!the!west!and!work!on!a!regional!

system!for!the!east!County;!integrate!services!with!VISTA.!

!

7.!VCOG/VCTC"!Merge!VCOG!and!VCTC!into!a!true!regional!planning!and!

transportation!agency;!give!the!new!agency!power!to!create!the!Sustainable!

Communities!Strategy!required!under!SB!375.!
!

Local!Issues!

1.!Transit!deficiencies!

a.!!Increase!transit!options!specifically!VISTA!service!in!East!County!cities!

such!as!Ojai,!Fillmore,!Santa!Paula,!and!Piru!not!only!to!connect!between!

cities!but!enhance!accessibility!to!the!rest!of!the!County.!

b.!Currently,!unincorporated!areas!outside!of!Ojai!city!limits!do!not!have!

sufficient!public!transit!options.!

c.!!Northwest!Port!Hueneme!and!Hueneme!Bay!do!not!have!mass!transit!

especially!for!seniors!who!reside!in!that!region.!

d.!!Improve!transit!west!of!Victoria!Avenue,!beach!communities,!and!Oxnard!

Transportation!Center.!

e.!!No!public!transit!from!Simi!Valley!to!Oxnard.!

f.!!!Bus!service!is!lacking!in!Port!Hueneme,!Thousand!Oaks,!and!Camarillo.!

g.!!Cal!State!Channel!Islands!buses!are!too!large!and!limited!to!only!a!few!of!

the!campus!roadways.!

h.!!VISTA!is!the!only!option!from!Ventura!to!Santa!Barbara.!

i.!!Increased!daytime/evening!and!night!connections!with!VISTA!Coastal!

Express.!

!

2.!Dial"A"Ride!programs"!Protect!transportation!options!for!the!aging!and!disabled!

population!who!depend!on!dial"a"ride!and!paratransit!programs!to!travel!

throughout!Ventura!County.!

!

3.!Metrolink"!Expand!Metrolink!service!in!Ventura!County!by!providing!a!station!in!

downtown!Ventura!and!Thousand!Oaks.!

!

4.!Bike!paths"!Create!more!bike!paths!and!increase!pedestrian!pathways!in!every!

city.!

!

5.!Bus!shelters"!Provide!more!bus!shelters!in!every!city.!
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!

6.!Funding"!Provide!funding!for!Ojai!Trolley,!Gold!Coast!Transit,!and!HELP!Ojai’s!

van!service.!

!

7.!Street!paving"!Improve!both!streets!and!highways!by!repaving!existing!roads.!

!

8.!SR"101/!SR"23!interchange"!Upgrade!existing!interchange!to!reduce!

bottlenecks!and!increase!the!flow!of!traffic.!

!

9.!SR"!118"!Widen!and!landscape!SR"118!to!increase!flow!of!traffic!in!Simi!Valley,!

Thousand!Oaks!and!Moorpark!region.!

!

10.!Improvements"!Improve!bypass!on!Highway!33!through!Casitas!Springs!to!

increase!safety!and!reduce!traffic.!

!

Funding!

The!general!consensus!is!that!there!is!not!enough!funding!on!both!the!local!and!regional!

levels!and!there!is!an!ongoing!struggle!to!find!resources!to!fund!projects.!Cities!are!

faced!with!difficult!challenges!when!prioritizing!projects!based!on!limited!federal!financial!

support.!Furthermore,!Ventura!County!lacks!funding!for!both!capital!projects!and!ongoing!

maintenance!and!operations.!

!

Potential!Tax!Measure!

While!more!than!half!of!those!that!responded!at!the!VCOG!meeting!said!that!their!

constituents!would!not!support!a!tax!measure!devoted!to!transportation!infrastructure,!

more!than!60%!of!the!attendees!from!the!community!workshops!said!they!would!support!a!

tax!measure.!

!

!

!

F. Other!Consultant!Recommendations!
!

Near!Term!!

!

During!the!public!outreach!efforts!for!this!study,!many!participants!lauded!VCTC!for!inviting!

comment!on!plans!and!issues!in!a!workshop!setting!that!was!accessible!in!terms!of!location!and!

presentation.!!!The!methods!for!invitation!included!both!mailings!and!individual!phone!contacts.!

There!were!also!commendations!for!using!the!internet!to!distribute!information!and!to!seek!

comment.!!Jacobs!recommends!that!VCTC,!and!the!operating!agencies!continue!and!expand!their!

public!communications!efforts!beyond!the!typical!public!hearings!on!specific!programs.!!!

Consideration!should!be!given!to:!

!
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! Presentations!at!community!events!

! Using!social!communication!tools!(such!as!Facebook!and!Twitter)!to!provide!timely!

messages!on!issues!and!to!direct!recipients!to!the!websites!for!more!details!

! Using!the!websites!to!solicit!comments!!

! Conducting!electronic!town!hall!meetings,!which!are!capable!of!accommodating!thousands!

of!listeners!simultaneously!at!very!low!cost.!

!

Increased!public!communications!should!become!a!hallmark!for!transportation!planning!and!services.!!As!

was!evident!in!the!2008!ridership!survey!and!2009!Unmet!Needs!public!hearing,!members!who!now!use!

transit!are!willing!to!express!their!views!on!current!services!and!desired!improvements.!!!The!input!received!

for!this!Transit!Investment!Study!are!indicative!of!the!overall!support!for!transit!as!a!baseline!public!service!

that!should!be!expanded!to!support!the!quality!of!life!throughout!Ventura!County.!!A!robust!communication!

process!is!a!cost"effective!way!to!create!and!maintain!the!numerous!partnerships!among!governments,!

businesses,!organizations,!transit!advocates,!and!the!general!public!that!are!needed!to!build!a!transit!system!

that!supports!economic!vitality!and!makes!Ventura!a!desirable!play!to!live,!work!and!play.!!

!

!As!a!way!to!underscore!the!importance!that!the!general!population!places!on!quality!transit,!even!during!

economically!challenging!times,!consider!that!a!recent!poll!in!Los!Angeles!County!indicated!that,!despite!a!

worse!economy!than!in!November!2008,!voters!would!still!overwhelmingly!vote!for!Measure!R,!the!self"

imposed!transportation!tax.!

!

!



 

 

 

 

 

 

 

 

 

 

 

Appendix A 

Existing Conditions Technical Memorandum 

 



     Technical Memorandum 

 

600 Wilshire Boulevard 

Suite 1000 

Los Angeles, CA 90017 

 

Jacobs Engineering Group Inc.  

January 2009 

 

Date January 20, 2009 

To Steve DeGeorge 

From Jacobs Engineering 

Subject VCTC Transit Investment Study 

Task 1 Deliverable: Existing Conditions Report   

 

 

Introduction 

 

This memorandum is the first of several being prepared for the Ventura County Transit Investment Study.  

This study is designed to identify and prioritize projects that could benefit public transportation in Ventura 

County.  Information collected for this effort will be utilized to allocate funds for both short! and long!term 

transit needs of the County’s many public transit operators.  The study is sponsored by the Ventura County 

Transportation Commission (VCTC).  Jacobs is the consulting firm chosen to carry out the technical work. 

 

This memorandum summarizes information on existing public transportation operations in the county.  It is 

based upon data submitted by each of the local transit operators.  This material has been supplemented by 

face!to!face interviews with personnel from the affected public agencies and transit operators.  In addition, 

limited field surveys were conducted to view the maintenance and station facilities used by many of these 

operators. 

 

 

Summary of Observations 

 

Public transportation serving Ventura County is fragmented, with seven fixed!route bus operations, five 

public dial!a!ride operations, and four paratransit services restricted to disabled or senior riders.  There are 

also two Los Angeles!based bus operators, two rail operations, and several private carriers that serve 

portions of the county.  While in some cases the fares and schedules of connecting systems are coordinated, 

this is more the exception than the rule.  There are even instances where adjacent systems don’t connect at 

all, a subject that will be discussed in a subsequent technical memo analyzing gaps in the network.  This 

situation is not unique to Ventura County and is understandable given the evolution of transit here.  The 

area was, until relatively recently, rural in nature.  Indeed, much of the county is still devoted to agriculture, 

and the northern half is occupied by forest reserves.  Local transit service was established over the past 40 
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years incrementally, as each community developed enough density to justify it.  One bus carrier, VISTA, 

serves primarily as in intercity connector within the County, even extending services north into Santa 

Barbara County and South into Los Angeles County.  

 

Transit personnel that we spoke to in each community were uniformly committed to making improvements 

to their systems and interested in the prospects of new funding.  However, most are part of very small staffs 

dedicated to transit!!in many cases only one or two people.  Their focus is, by necessity, their current 

systems.  Several freely admitted that there was little or no long!range transit planning, since the 

maintenance of the existing lines took up all of their time.  The County of Ventura adopted a transit vision 

statement in 2005, calling for creation of a seamless system.  However, there has been no consensus on how 

to implement that vision, nor adequate funding for systematic improvements.  It was hoped by many of 

those interviewed that this Transit Investment Study would be a first step toward that vision. 

 

 

Setting for the Study 

 

Ventura County is located along the southwest coast of California, bounded by 

Los Angeles, Kern, and Santa Barbara counties (Fig. 1).  At 1,845 square miles, 

it is only a mid!size county by California standards, but it nonetheless 

encompasses a vast area for local travel.  Much of this area—over half—is 

uninhabited land comprising the Los Padres National Forest.  The settled areas 

are along the coast, or adjacent to the principal highways: US Route 101, and 

State Routes 33, 118, and 126.  The county’s population was estimated at 

about 831,600 in January 2008.  Its incorporated cities are Camarillo, Fillmore, 

Moorpark, Ojai, Oxnard, Port Hueneme, Santa Paula, Simi Valley, Thousand 

Oaks, and Ventura (the county seat).  These cities (see Fig. 2) are the foci of 

the county’s many public transportation systems.       

 

Figure 1. Location of  

Ventura County
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Topographically, the Santa Monica Mountains divide the county into a smaller eastern and larger western 

portion.  This divide has socio!economic implications, as well, as in the eastern portion—which includes the 

cities of Simi Valley, Moorpark, and Thousand Oaks—incomes and auto ownership rates tend to be higher 

and housing more expensive than in the western portion.   

 

The earliest form of public transportation to serve the county was the railroad.  Lines built in the nineteenth 

century to export the county’s agricultural produce also provided passenger service.  Trains operated to Los 

Angeles and points east and south, as well as to northerly destinations in California and beyond. To this 

network was added long!distance bus transportation in the first half of the twentieth century.  These early 

transport systems were oriented to long!distance travel, and few locations in the county were served.  Local 

transit got its start here in the latter half of the twentieth century, when large numbers of people began 

migrating to Ventura County, especially from the Los Angeles area.  It was during this time that the County 

initiated bus service along US 101 and SR 23 to link together the communities located on these corridors.  

The City of Fillmore provided a similar service along SR 126 to Ventura.  In 1973, several cities banded 

together through a joint powers agreement (JPA) to establish their own area!wide bus service, called South 

Coast Area Transit (SCAT).  In 2007, SCAT changed its name to Gold Coast Transit; it remains the largest 

transit operator in the county.  In 1994, the Ventura Intercity Service Transit Authority (VISTA) was 

established by the VCTC to provide greater connectivity throughout the county, replacing the Ventura 

County Interconnect operated by the County of Ventura.  VCTC is responsible for the oversight and 

management of VISTA service.   

 

Figure 2. Cities and Major Highways of Ventura County
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In addition to these two operators, local public transportation services were started by various cities over 

time.  Some of these consist of smaller bus services; others are demand!responsive (dial!a!ride) paratransit 

services, oriented either to senior or disabled passengers or available to the public at large.  In a few cases, 

these public transportation services are operated by municipal departments.  In most others, the 

municipality administers services provided under contract to a private company.  VCTC serves as oversight 

agency for general issues related to public transportation throughout the county.  Table 1 summarizes the 

basic operating characteristics of the local transit operators; Figure 3 provides an overall map of the fixed!

route services. 

 

Existing Fixed!Route Bus Operations 

 

Nine public agencies operate fixed!route bus service in the county at this time: 

 

  Camarillo Area Transit (CAT): 1 route administered by the City of Camarillo 

  Gold Coast Transit: the largest local operator, with 17 routes operated through a JPA with Ojai, 

Oxnard, Port Hueneme, Ventura, and the County of Ventura 

  Los Angeles County Metropolitan Transportation Authority (Metro): 1 route operated into Ventura 

County 

  Los Angeles Department of Transportation (LADOT): 3 weekday peak routes operated into Ventura 

County 

  Moorpark City Transit: 2 routes administered by the Moorpark Public Transit Division 

  Ojai Trolley: 2 routes operated by the Ojai Public Works Department 

  Simi Valley Transit: 4 routes operated by the Simi Valley Department of Community Services 

  Thousand Oaks Transit (TOT): 4 routes administered by the City of Thousand Oaks 

  Ventura Intercity Service Transit Authority (VISTA): 7 routes administered by VCTC 

Together, these nine agencies operate over 40 distinct routes.  All but Gold Coast Transit, Ojai Trolley, Simi 

Valley Transit and LA Metro utilize contracts with private companies to actually operate and/or maintain 

their buses.   
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35 feet

Mode and Operator < 35 feet or more

Fixed-Route Bus
Camarillo Area Transit 1 0 $1.00 17,864 2,105 37,159 $89,439 $3,606 $42.49 $2.41 $5.01 0.48

Gold Coast Transit 0 46 $1.25 3,495,875 140,057 1,610,734 $12,287,553 $2,681,149 $87.73 $7.63 $3.51 2.17

Moorpark City Transit 5 0 $1.00 65,539 5,610 91,724 $172,331 $56,852 $30.72 $1.88 $2.63 0.71

Ojai Trolley 6 0 $0.50 88,325 6,513 84,647 $720,812 $37,953 $110.68 $8.52 $8.16 1.04

Simi Valley Transit 0 13 $1.25 454,440 30,768 477,005 $2,514,702 $422,819 $81.73 $5.27 $5.53 0.95

Thousand Oaks Transit 2 5 $1.00 178,502 13,070 187,407 $738,416 $109,286 $56.50 $3.94 $4.14 0.95

VISTA (1) 0 26 $1.00 634,965 47,191 1,341,099 $2,067,714 $658,436 $43.82 $1.54 $3.26 0.47

Rail
Metrolink N/A N/A $1.00 1,039,005 6,304 (2) 255,673 (3) N/A N/A N/A N/A N/A 4.06

Vans Cutaways

General Public Dial-a-Ride
Camarillo 0 4 $2.00 56,911 8,626 122,162 $615,014 $75,868 $71.30 $5.03 $10.81 0.47

Oak Park (Ventura County) 0 6 $1.50 19,990 5,229 93,615 N/A $33,232 N/A N/A N/A 0.21

Oxnard 2 $2.00 9,320 2,866 N/A $72,500 $16,539 $25.30 N/A $7.78 N/A

Thousand Oaks (4) (5) (5) $1.50 70,382 187,407 411,518 $1,068,476 $94,026 $5.70 $2.60 $15.18 0.17

VISTA 0 15 $1.50 210,277 32,076 352,086 $1,072,413 $156,747 $33.43 $3.05 $5.10 0.60

Senior/Disabled Dial-a-Ride
Gold Coast Access 10 11 $2.50 79,686 35,636 528,336 $1,772,320 $162,457 $49.73 $3.35 $22.24 0.15

Moorpark Paratransit (5) (5) $1.50 2,108 N/A 22,342 $54,575 $5,720 N/A $2.44 $25.89 0.09

Simi Valley Transit 3 9 $1.50 43,457 17,976 199,570 $1,267,361 $97,708 $70.50 $6.35 $29.16 0.22

Thousand Oaks (Ventura County) (6) (5) (5) $1.50 3,434 503 17,616 N/A $5,154 N/A N/A N/A 0.19

(1) Includes CSU shuttle routes.

(2) Annual revenue hours for Metrolink are annual revenue train hours (not car hours) for FY 2006-2007. 

(3) Annual revenue miles for Metrolink are annual revenue train miles (not car miles) for FY 2006-2007.

(4) Includes data for general public DAR, senior DAR, and ADA paratransit DAR.

(5) Vehicles are shared among Moorpark, Thousand Oaks, and Westlake. Typical daily assignment is 10 vans and 3 cutaways.

(6) Data pertains only to service provided to unincorporated areas outside Thousand Oaks' city limits; for DAR within Thousands Oaks, see note (4).

Cost/ 

Revenue 

Mile

Cost/

Rider

Riders/

Revenue 

Mile

Table 1. VCTC Transit Investment Study
Fixed-Route and Paratransit Data for FY 2007-2008

Adult 

Base 

Fare

Annual 

Riders

Annual 

Revenue 

Hours

Annual 

Revenue 

Miles

Rolling Stock Annual 

Operating 

Cost

Annual 

Fare 

Revenue

Cost/

Revenue 

Hour

Rolling Stock
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 Figure 3.  Ventura County Fixed!Route Transit Lines 



               Technical Memorandum 

               (Continued) 

     

Jacobs Engineering Group Inc.  

January 2009 

7

Most of the systems in the list above operate exclusively within Ventura County, with a few exceptions.  Simi 

Valley Transit offers weekday service into Chatsworth in Los Angeles County, while VISTA operates weekday 

service into Woodland Hills in Los Angeles County and daily service into Santa Barbara County.  The two Los 

Angeles!based operators, LA Metro and LADOT, extend service into the eastern portion of Ventura County.  

(They are not listed in Table 1 because they would not be the recipient of transit funds anticipated to flow to 

Ventura County). 

 

In addition to these nine public operators, private bus carriers serve various parts of the county.  These 

include Greyhound and Transportes Intercalifornias, two intercity carriers whose only stops in Ventura 

County are located in Oxnard; and various small private operators serving airports or employment centers.  

Since the focus of this study is on publicly!funded improvements to publicly!operated systems, these private 

carriers are mentioned only in passing to give a full picture of the transit options available. 

 

Service throughout the county tends to be offered at a low frequency, with headways of 30 to 60 minutes 

the most common.  About a third of the lines operate only during weekdays, with a span of service from 

about 6:00 AM to 8:00 PM.  While two thirds of the lines operate on Saturdays, only about one third is in 

service on Sundays.  This means that many residents without access to their own automobiles must rely 

upon friends or taxis to drive them to their destinations when public transportation is not offered.  Many 

probably defer such trips to those times when service is available.   

 

Table 2.  VCTC Transit Investment Study 

Average Fixed!Route Operating Hours 

 

Operator Monday!Friday Saturday Sunday 

Camarillo Area Transit 8:19 AM – 4:30 PM no service no service  

Gold Coast Transit                     H 5:00 AM – 10:00 PM 5:30 AM – 9:00 PM  5:30 AM – 8:45 PM 

 L 6:00 AM – 8:00 PM 6:30 AM – 8:00 PM 6:30 AM – 8:00 PM 

Moorpark City Transit 6:00 AM – 6:00 PM no service no service 

Ojai Trolley 7:00 AM – 5:30 PM 9:00 AM – 5:15 PM 9:00 AM – 5:15 PM  

Simi Valley Transit 5:15 AM – 7:30 PM H 5:00 AM – 8:00 PM no service 

  L  8:00 AM – 7:00 PM no service  

Thousand Oaks Transit 6:00 AM – 6:45 PM no service no service 

VISTA          H 4:15 AM – 9:00 PM 6:45 AM – 7:30 PM 6:45 AM – 7:30 PM  

 L 6:00 AM – 7:30 PM 7:00 AM – 6:00 PM 8:00 AM – 6:00 PM* 

       *Highway 126 service only 

 

Note: the table above represents an approximate average of the spans of service of the individual lines of each 

operator.  Many lines do not operate on weekends.  H = higher service lines   L = lower service lines    
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There are some notable exceptions to the low frequency service described above in corridors with higher 

ridership.  For example, Gold Coast’s Route 6 offers headways as short as 15 minutes in Ventura, while its 

Route 1 between Oxnard and Port Hueneme operates at 20 minutes most of the day; VISTA’s shuttle 

between the Camarillo Metrolink Station and CSUCI (California State University Channel Islands) operates 

15!minute service on weekday afternoons and evenings.  

 

Existing Rail Operations 

 

In addition to the bus services discussed above, there are two rail operations serving the county: both 

Metrolink and Amtrak share portions of the railroad network established in the 1800s.  Metrolink is 

operated by the Southern California Regional Rail Authority (SCRRA), a JPA of five regional agencies:  the Los 

Angeles County Metropolitan Transportation Authority (Metro), the Orange County Transportation 

Authority, the Riverside County Transportation Commission, San Bernardino Associated Governments, and 

the Ventura County Transportation Commission.  Passenger rail service is also provided.  Metrolink  offers 

10 trips each weekday on its Ventura County Line.  This service operates into and out of Los Angeles, serving 

Montalvo, Oxnard, Camarillo, Moorpark, and Simi Valley in Ventura County.  An 11
th

 weekday trip in each 

direction is offered by Amtrak at these same stations (except for Montalvo).  The frequency offered is 

relatively low due both to funding shortfalls and to constraints placed on rail service by the single track 

available for use north of the City of Moorpark. 

 

Amtrak itself, with funding support from Caltrans, operates Pacific Surfliner service between San Louis 

Obispo and San Diego.  This service provides four additional train trips in each direction at many of the 

Metrolink stations, plus one outbound and two inbound Motorcoach Throughway bus trips each weekday.  

On weekends when Metrolink is not in service, these same Amtrak trips are available to passengers at the 

stations served in Ventura County.  Metrolink monthly pass holders can ride them free of charge, while 

others must pay standard Amtrak fares.  Amtrak also provides intercity service to other parts of the state 

and the country.  One Coast Starlight train in each direction serves the Oxnard and Simi Valley stations.  The 

Amtrak station in Ventura is served by 5 daily Pacific Surfliner trains in each direction, but not by Metrolink.  

Since Amtrak is not eligible for the funds that would be available for local transit operators in the county, 

only Metrolink will be considered further in this study. 

 

As discussed later in this memorandum, several Metrolink stations serve as anchors for local bus lines in the 

vicinity.  However, Metrolink does not function as the rail spine of the Ventura transit network, as its 

connections with buses are generally haphazard.  This is due at least partly to the irregular headways on 

Metrolink that result from its sharing of tracks with freight and Amtrak trains.  Such irregular headways do 

not lend themselves to timed transfers with the local bus systems. 

 

 

Existing Paratransit Operations 

 

The fixed!route bus and rail lines in Ventura County are complemented by paratransit operations that use 

vans or small cutaway buses in demand!responsive services.  These services generally have no fixed routes 

or schedules, but rather pick up and drop off passengers within specific geographic areas.  Trip requests are 
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made by phone in advance, though some of the services allow ongoing reservations or subscription services 

for recurring journeys.  These services are essential for those physically unable to access fixed!route transit 

and are useful for others to reach areas not well served by the fixed routes.  There are eleven such 

paratransit operations.  Seven of these serve the general public (condensed in Table 1 as the five principal 

operations listed below):  

  Camarillo Department of Public Works administers CAT service for intra!city dial!a!ride trips  

  Oxnard operates the Harbors and Beaches Dial!a!Ride serving the westernmost section of the city 

  Thousand Oaks is served by a dial!a!ride administered by the City of Thousand Oaks, with some 

areas outside the city served by a County!administered dial!a!ride 

 

  Ventura County Public Works Agency administers two smaller services: 

o Juvenile Center service uses a contract with a taxi company to serve the County Juvenile 

Facility near El Rio on Vineyard Avenue 

o Service in Oak Park, Newbury Park, and Lynn Ranch 

  VISTA administers two public dial!a!rides: 

o Fillmore Dial!a!Ride serves the communities of Fillmore and Piru 

o Santa Paula Dial!a!Ride serves the community of Santa Paula. 

 

The remaining four public paratransit operations transport only senior or disabled passengers: 

  ACCESS: a senior/disabled service operated by Gold Coast Transit to serve the cities of Ojai, Oxnard, 

Port Hueneme, Ventura and unincorporated areas of Ventura County between these cities. 

  Moorpark Dial!A!Ride: administered by the Moorpark Public Transportation Division, with a senior 

dial!a!ride serving Moorpark and a disabled dial!a!ride serving Moorpark intra!city trips, as well as 

those destined to Thousand Oaks, Camarillo and Oak Park. 

  Simi Valley Transit: operated by the Simi Valley Department of Community Services to serve both 

intra!city trips and connecting trips to adjacent communities. 

  Thousand Oaks Dial!a!Ride: administered by the City of Thousand Oaks and serving the City of 

Thousand Oaks, plus the unincorporated county areas of Ventu Park, Rolling Oaks, and Lynn Ranch.   

 

As with the fixed!route operators, there are numerous privately operated paratransit services not eligible 

for the transit funding contemplated as the focus of this study.  These include those operated by Arc of 

Ventura County, Camarillo Care!A!Van, and Help of Ojai, as well as numerous taxi companies and airport 

shuttles. 

 

As indicated in Table 1, paratransit operations are generally quite expensive in terms of the cost per rider, 

on the order of 10 times higher per trip than fixed!route transit.  On the other hand, they are often less 

expensive overall than providing fixed!route service in some areas.  In places with difficult terrain or 

discontinuous street patterns, they may offer the only practical way that public transportation can be 

provided.   

 

The Transit Network 

 

While a full analysis of the connectivity of the systems described above is the subject of a subsequent report 

in this series, a few general observations can be made at this time.  First, an examination of the structure of 
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all the fixed routes described above indicates a series of generally radial networks.  Most are centered on 

one node of activity in the community, such as a civic center or shopping mall.  Coverage of the urbanized 

areas of the county by these networks, as depicted in Figure 3, appears adequate at first glance.  However, 

without a thorough analysis of how the networks coincide with areas of high density and the location of 

major trip attractors, it is difficult to confirm this supposition.   If the low frequency of much of this network 

is considered, along with restricted hours of service in many instances, then it must be concluded that much 

of the urbanized area has only minimal transit service.  Moreover, the numerous connecting points between 

the lines shown on the map belie the fact that transfers may be difficult to make.  This is because the 

schedules of the connecting lines are rarely synchronized, and the costs to make such transfers may be 

prohibitive for many potential users.   Thus, while the map in Figure 3 gives the impression of good transit 

coverage, that quality exists in few parts of the county.  

 

Capital Facilities and Equipment 

 

The transit facilities of note in the county include passenger stations and maintenance bases.  Perhaps most 

obvious are the railroad stations: those in Oxnard, Camarillo, Moorpark, and Simi Valley are shared by 

Metrolink and Amtrak.  The station in Montalvo is off the main line and is used only by Metrolink, while that 

in Ventura is used only by Amtrak.  Several of these stations have associated bus stops, such as Oxnard and 

Simi Valley.  However, as mentioned earlier, timed transfers between bus and rail rarely occur. 

 

The Oxnard Transportation Center, contiguous with the Oxnard railroad station, is a major facility with timed 

meets between different bus lines.  A similar arrangement occurs at the Thousand Oaks Community 

Transportation Center, a free!standing facility just off Highway 101.  A smaller bus transit center is located in 

Ventura at the Pacific View Mall.  Several park!and!ride lots are scattered throughout the county.  With the 

exception of those at the railroad stations, however, most are oriented to carpooling rather than transit use.  

Smaller physical amenities, like bus stop signs, benches, and shelters, are located with considerable 

inconsistency.  Shelters are overseen by jurisdictions, not the operators, and few stops are so equipped.  

Even bus stop signs are not always found at the regular stopping points of certain bus lines, and there is no 

uniform countywide standard. 

 

Most of the maintenance facilities and storage yards for the county’s transit and paratransit services are 

owned and operated by private contractors.  The exceptions are those facilities operated by Gold Coast 

Transit in Oxnard, and by the public works departments of Ojai, Simi Valley, and Thousand Oaks.  Most of 

these were said to be reaching their capacities, and the need for larger or newer facilities were anticipated 

in the near future. 

 

Fleets operated by the county’s fixed!route services range from standard transit buses and over!the!road 

coaches, to rubber!tired trolleys and cutaways.  Paratransit vehicles use mainly cutaways and vans.  By and 

large, the fleets are relatively new, and many are powered by CNG.  Ojai, Simi Valley, and VISTA would like 

some replacements soon, and VISTA is also interested in double!deck buses to cope with crowding on its 

Santa Barbara runs. 
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Operator Interviews 

 

Requests were sent to each of the public transportation operators within the county for certain basic 

information on their systems, such as revenue hours and miles of service provided, and details of the 

operation of each line in their fixed!route network.  In addition to collecting this objective data, it was 

desired to interview staff from each of the operators for information of a more subjective nature.   Problems 

they were encountering, ideas for improvement, and insights on the future of public transportation were all 

elicited.  Nine such interviews were held on October 27!29, 2008, conducted jointly by a representative of 

VCTC and of the Consultant.  The overall impression given by these interviews was of earnest staffs that wish 

to make the most of their current systems but are limited by scarce resources and/or lack of political priority 

in their communities. 

 

Staffing is small in most of these operations.  VISTA, for example, has just one full!time and one part!time 

employee dedicated to transit operations for its sprawling cross!county system.  Camarillo and Oxnard have 

equally small staffs.  Only at Gold Coast Transit, the largest operator in terms of routes and riders, and Simi 

Valley Transit were multiple staff members involved in various aspects of transit administration.  One reason 

is that except for Gold Coast, Simi Valley, and Ojai, day!to!day service matters are left to private operating 

companies.  This allows the jurisdictions to  

 

minimize their staffing for transit, since the contractor deals with daily operations.  There are downsides to 

this arrangement, however.  One mentioned by several of the operators is insufficient oversight of the 

quality and quantity of transit being provided.  There is typically too few staff from a jurisdiction to monitor 

whether buses consistently run on time or that a sufficient level of maintenance is being provided.  Lack of 

personnel also affects the operating agencies’ ability to determine how best to maximize services or 

investments  

 

Another problem mentioned was the lack of time to consider future transit planning.  The efforts of most 

transit personnel are consumed with immediate issues, such as customer complaints, fleet replacement, and 

negotiating operating contracts.  Even those with the luxury of long!term vision were focusing on a five! or 

ten!year horizon, rather than one further out.  Gold Coast and Oxnard did mention the need to coordinate 

transit and land use planning, particularly with potential Transit Oriented Developments (TODs) and the 

pedestrian orientation of new developments; Gold Coast also discussed the value of Transportation Demand 

Management (TDM) as a tool for working with jurisdictions.  For most other operators, however, the focus is 

on current administrative matters. 

 

Regarding near!term plans, a few systems, like Simi Valley Transit, had recently been restructured its routes 

and felt no need for more changes at the present time.  Others, like Ojai Trolley, had some restructuring 

plans in mind, and Moorpark mentioned an upcoming consultant study of its service.  The consensus of most 

of the operators was that increases in the intensity of service on their existing routes would take precedent 

over extensions of these routes or infill with new services.  This is a clear reflection of the low frequencies 

that typify most of the fixed!route lines in the county. 

Still, there was some interest in future innovation.  Gold Coast and Oxnard mentioned the desirability of 

some form of bus rapid transit on the more heavily traveled corridors, albeit at a lower intensity of service 

than typically found in larger urban areas.  VISTA discussed the need for limited!stop runs in the 101 
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corridor, as well as between Simi Valley, Moorpark, Thousand Oaks, and Ventura, which has too many time!

consuming local stops.   

 

Innovations in equipment appeared to be underway.  Many of the bus fleets, such as Gold Coast’s, Thousand 

Oaks’, and Simi Valley’s, are 100% CNG!fueled.  In fact, Thousand Oaks and Gold Coast were among the first 

to use CNG buses, and Gold Coast had even experimented with a hydrogen fuel cell bus.  Nearly all systems 

were taking advantage of advanced technologies provided by VCTC.  These technologies included NextBus 

for passenger information and operations management, as well as the Go Ventura smart card for easier fare 

payment.  Many systems not currently using these technologies expressed the desire to do so.  The fact that 

numerous metropolitan areas around the country still do not employ these technologies demonstrates the 

receptivity of local county operators to innovation.  Capital needs in the short term varied from replacement 

buses to expanded maintenance bases.  Feelings regarding bus stop signs and shelters were mixed; some 

operators said that they had sufficient facilities, others expressed interest, and still others were indifferent. 

 

The possible consolidation of transit services was often a point of discussion, particularly in the eastern part 

of the county, but no consensus has been reached.  Consolidation was also mentioned by operators in the 

western part of the county, either in the form of a west county system or as a single, county!wide transit 

operation but again there was no consensus on the issue. 

 

The ridership base for most of the operators consists primarily of those without access to automobiles: 

students, seniors, the disabled, and lower!income workers.  Certain services do attract commuter “choice 

riders”, such as those traveling to work in Los Angeles and Santa Barbara counties.  However, even on these 

services, a large portion of reverse commute trips are apparently made by domestics and low!income 

workers coming in to jobs in Ventura County. 

 

A number of challenges were identified in the course of the interviews.  Among them, the following are 

notable: 

  There are few concentrated employment areas in most of the jurisdictions, making it difficult to 

focus transit services;  

  The county has “too many operators and not enough coordination”; cross!county trips that require 

a transfer are especially onerous in terms of a passenger’s time, money, and comfort; 

  Though originally established to fund public transportation, the state Transit Development Act (TDA) 

funds allocated to Ventura County seem to be coveted for road projects; hearings on unmet needs 

did not necessarily result in greater allocations for transit. This is evidenced by that fact that only 

58.5% of TDA is used for transit countywide;  

  In most instances, transit management described governing boards (principally city councils and the 

county board of supervisors) that are interested in maintaining transit service but not necessarily in 

expanding it; most of these boards wish to live within the funding limits currently available for 

transit and not allocate additional funds that will compete with their other needs. 

 

 

 

 



               Technical Memorandum 

               (Continued) 

     

Jacobs Engineering Group Inc.  

January 2009 

13

Review of Transit Plans and Policies 

 

In addition to reviewing existing transit operations, the Consultant was charged with reviewing current 

transit plans and policies which can affect future transit operations.  A brief synopsis of those plans is 

presented here. 

 

According to the Ventura County General Plan, from 2000 to 2007 the County grew 10 percent from 750,500 

to 825,512 residents. Most growth occurred within the existing cities as opposed to unincorporated areas of 

the County.  By 2020, the plan predicts another 10 percent growth to 906,479 residents.  By 2035, the 

Southern California Association of Governments forecasts Ventura County’s population to increase to 

1,014,000, or approximately 23 percent from 2007.   

 

Major increases in population bring new transportation challenges.  In the text below, the transit!related 

strategies of the county and regional plans are summarized. 

 

 

Ventura County Transportation Vision (January 2006).  The Ventura County Transportation Vision was 

proposed by two county supervisors in January 2006.  The proposal was for the Board of Supervisor to 

“adopt a Transportation Vision that emphasizes alternative transportation modes and include that vision in 

the Goals of the County’s General Plan will help move the County on a path toward greater mobility, less 

congestion, and reduced dependency on single occupancy vehicles.”  The supporting supervisors explained 

that the county cannot build its way out of congestion problems, even if funds to build more roads are 

available. 

 

Below are the original goals for the Transportation Vision.  Some elements of the vision were incorporated 

into the General Plan Update of September 2008 and are marked with an asterisk (*).   

  Transit Vision 

o Enhance transit services 

o Increase ridership* 

o Encourage a county!wide, seamless system 

  Rail Vision 

o Increase rail connectivity with transit, feeder lines, and between Los Angeles and Santa 

Barbara counties 

  Bicycle Vision 

o Establish a system of bicycle lanes/trails linking all county cities* 

o Establish bicycle trail connections to CSUCI* 

o Establish adequate bicycle lanes on well!used bicycle routes 

o Provide adequate bicycle carrying capacity on public transit vehicles 

o Encourage provision of adequate bicycle racks and lockers* 
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2008 Regional Transportation Plan (May 2008).  The 2008 Regional Transportation Plan (RTP) was produced 

by the Southern California Association of Governments (SCAG).  Ventura County is one of six counties that 

form the scope of the plan.  The RTP details major strategies for overcoming the transportation challenges 

of the region. According to the plan, the transit strategies in particular “target improving customer service 

and system reliability, achieving financial stability for operators, and enhancing the safety and security of the 

system for all riders and operators.”  The RTP goes on to expanding the transit system to close critical gaps 

in service and reach a greater number of potential passengers.  Specific transportation measures pertain to 

transportation security measures and management approaches.  Transit policies are interwoven throughout.  

 

Security 

SCAG has formed strategies to prepare for major human!caused or natural disasters.  Related to transit, the 

plan encourages transit operators to use ITS technology for security and emergency!preparedness, educate 

transit!dependent groups in evacuation procedures, coordinate projects with the Department of Homeland 

Security, and possibly participate in a Transportation Security Working Group. 

 

Managing Transportation 

The RTP puts forth multiple strategies to manage transportation, forming the “mobility pyramid” (Figure 4).  

Three layers of the pyramid contain strategies related to transit. 
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Figure 4.  2008 Regional Transportation Plan Mobility Pyramid 

 

Within Integrated Land Use, the plan offers advisory policies to “encourage changes to the urban form that 

improve accessibility to transit and create more compact development, which yields a number of 

transportation benefits to the region, including reductions in travel time, vehicle miles traveled, vehicle 

hours traveled, and vehicle hours of delay, as well as increased transit use and mode share.” These include: 

 

  Identify regional strategic areas for infill and investment, including transit-oriented-
development 

  Develop nodes on a corridor. Many existing corridors lack the residential and commercial 
concentration to adequately support non-auto transit uses, without which the existing transit 
system cannot fully realize its potential for accommodating additional trips and relieving the 
transportation system. These nodes along the corridor also create vibrant, walkable 
communities with localized access to amenities, further reducing reliance on the automobile 
for a variety of trips. 

  Plan for additional housing and jobs near transit.  Pedestrian-friendly environments and 
more compact development patterns in close proximity to transit serve to support and 
improve transit use and ridership. Focusing housing and employment growth in transit-
accessible locations through this transit-oriented development approach will serve to reduce 
auto use and support more multimodal travel behavior. 

 

Within Operational Improvements and Intelligent Transportation Systems, transit operations form a key 

strategy for managing transportation.  The RTP recommends that regional transit operators work towards 

the following:  

  Address significant challenges to achieve better operational efficiency  

  Maintain a discipline of cost recovery through a consistent fare policy  
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  Embrace the use of performance metrics to better serve the existing customer base  

  Attract new transit users 

  Work cooperatively to offer complementary services with ease of transfer between modes 
and operators  

  Utilize new intelligent transportation system (ITS) technologies that measure system 
performance and offer customers reliable “on-time” performance and real-time information 

 

Ventura County Congestion Management Plan (October 2008 Draft).  The Ventura County Congestion 

Management Plan (CPMC) is currently being drafted by VCTC.  Some elements of the plan are still being 

developed, such as transit performance monitoring and evaluation measures.  However, the guiding policies 

and objectives of the plan have been created by VCTC.  Transit related policies and goals come under two 

categories – Land Use and Transit Service.  They include:  

  Land Use 

o Encourage land use and transportation policies that promote transit use, bicycling, 
ridesharing and walking.  

o Include those agencies/departments responsible for transit, bicycle and pedestrian 
planning and services in the review cycle for new developments and specific plans.  

  Transit Service  

o Encourage public transit services that meet local and regional mobility needs.  

o Provide, where feasible, transit service along major commute corridors and to areas 
of high employment.  

o Support making public transit services as convenient and easy to use as possible.  

o Further the benefits of increased transit use by supporting the conversion to clean 
fuel bus fleets and support facilities as part of regular vehicle replacement programs.  

o Improve the ability of passengers to transfer from one transit service to another, 
using technology such as Smart Card and NextBus.  

o Preserve potential and identified future transportation corridors to the maximum 
extent feasible.  

 

A Compact for a Sustainable Ventura County (February 2008).  The Compact for a Sustainable Ventura 

County is a project aimed at creating a region!wide, voluntary agreement on principles and actions to build a 

sustainable future.  Extensive public outreach efforts were completed in order to gain the community’s 

input on the future of their cities.  The results of these efforts are detailed in this report. 

 

Workshop participants also identified four key topics concerning the region’s future: 1) managing future 

growth, 2) protecting its environmental and agricultural heritage, 3) preserving housing affordability and 

choice, and 4) maintaining an efficient and equitable transportation system.  Subsequently, “building an 

effective multi!modal transportation system” was one of the six key goals identified by the public.  
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In a survey performed for the study, 69 percent of respondents “preferred a transportation system that 

brought people to the places they need to go by all modes and supports downtowns, even if it meant 

commuters continue to face congestion.”  To support this desire, the Compact recommended the following 

strategies: 

  Coordination and cooperation between jurisdictions 

  Form a “Livable Street” Program with established design guidelines, so that transportation 
investments are seamlessly integrated with the land uses they serve 

  Establish a Transportation Options Fund, financed with a voter approved local sales or 
property tax, that would prioritize transit, bicycle, and pedestrian investments countywide 

 

The Compact also promotes a strong relationship between housing and transit.  The report states that 

“housing affordability could be addressed by…expedited permitting for mixed!use and affordable housing 

near transit…”   It goes on to say that “jobs!housing balance issues can be addressed by encouraging close 

collaboration between transit providers, housing builders, and employers.” 

 

Overall, the sustainable future envisioned by the Compact contains denser, mixed!use communities with 

access to transit.  The Compact also recommends that VCTC could “take a leading role in promulgating 

pedestrian! and bike!friendly street design standards countywide.” 

 

 

Conclusions 

 

Transit in Ventura County is vital to many residents.  Some of them use it for most of their daily trip!making, 

while others rely on it to commute to work outside the county.  The demand for transit has been growing 

over time, as traffic congestion and the cost of operating an automobile increase.  Even with this growth, 

however, transit faces some significant challenges if it is to increase its share of travel in the county.  The 

distances to be traversed and the county’s relatively low!density land use patterns both favor the 

automobile.  The lack of coordination among operators, which will be documented in a later gaps analysis, 

only adds to the difficulties in using transit.  On the positive side, most of the transit vehicles in use are 

relatively new, and transit staffs seem dedicated to making improvements.  With the possibility of new 

funding, services and facilities can be made more attractive.  As the jurisdictions become more interested in 

coordinating land use and transportation, the value of transit in reinforcing sustainability will become more 

obvious.  The analyses to follow in this study will identify an array of improvements to attract more riders, as 

well as a way to prioritize such improvements.   

 

Our outreach efforts will continue.  The Consultant team will be interviewing governing boards and elected 

officials.  The objective is to add their visions of transit and how to expand, manage, and fund it.  This 

information will be combined with that already collected to present the full picture of transit’s current 

situation in the county and its prospects for change. 
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Introduction 

 

This memorandum is the second of several being prepared for the Ventura County Transit Investment Study.  

This study is designed to identify and prioritize projects that could benefit public transportation in Ventura 

County.  Information collected for this effort will be utilized to allocate funds for both short! and long!term 

transit needs of the County’s many public transit operators.  The study is sponsored by the Ventura County 

Transportation Commission (VCTC).  Jacobs is the consulting firm chosen to carry out the technical work. 

 

This memorandum summarizes an analysis of gaps in service that was conducted on the existing fixed!route 

bus transit systems operating in the county.  It is based on field surveys, examination of travel and 

demographic data, and analysis of operating schedules at selected points in the county.  Four principal forms 

of “gaps” were defined: 

5. Corridors between service areas where no service is operated today; 

6. Geographic areas with densities that would warrant transit service but are unserved today; 

7. Gaps in the hours of service on different bus lines; and, 

8. Places where transit routes (or modes, like local bus and commuter rail) come together, but whose 

arrival and departure times are not coordinated; this results in sometimes lengthy waits for those 

wishing to make transfers or, in more extreme cases, no practical transfer opportunities at all. 

 

 

Summary of Observations 

 

This study was conducted as a high!level overview.  As a result, it has identified numerous apparent gaps in 

transit service that later, operational studies should investigate in more detail.  Among them are corridor 

gaps between existing transit services.  Several of these may be problematic to fill because of terrain or low 

travel demand.   Nonetheless, there are five corridors that we recommend to be studied further: Fillmore!

Santa Clarita, Camarillo!Moorpark (two alternate routes), Simi Valley!Thousand Oaks, and Western Oxnard!
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Ventura.  Filling these gaps is important not to serve the land uses in between the end points (as there is 

little in most cases to serve), but rather to connect areas that already have transit service. 

 

In addition, ten unserved areas appear to have the population density to justify regular fixed!route service.  

Many are already served by dial!a!ride operations, which may be the most cost!effective way to provide 

transit service there.  Nonetheless, attracting “choice” riders will likely require the establishment of fixed!

route service to negate the need to make reservations and shorten the time it takes to make a trip.   The ten 

areas highlighted are reasonable starting points for at least considering new or modified fixed!route (or flex!

route) bus service. 

 

The lack of service on many lines during weekends or early mornings creates a gap of a different sort.  

Transit is simply unavailable at these times unless users have access to demand!responsive service.  

Moreover, when considering that much of the county’s fixed!route transit service is operated at relatively 

low frequencies, the “gap” created by low service levels could be much greater than revealed by this initial 

analysis.   

 

Finally, an analysis of the timing of transfers at key points in the network indicates plenty of room for 

improvement.  At most, only 20% of bus!to!bus transfers could be considered convenient.  In many cases, 

departing buses miss arriving buses by mere seconds.  In other cases, the buses of many routes occupy bays 

at a transit center simultaneously, but long layovers increase the actual time it takes a transferee to 

continue a trip.  Riders with a choice of travel modes will want to make their transfers as expeditiously as 

possible, and transfer times greater than 5 to 10 minutes for bus!to!bus and 10 to 12 minutes for bus!to!rail 

will not be attractive to them.  Improving this situation will require a new approach to how transit vehicles 

are scheduled throughout the county.  This may, in many cases, result in higher operating costs but is sure to 

result in higher ridership.  This, at least, is the experience elsewhere, when conversion to timed!transfers 

was almost always followed by an increase in riders. 

 

 

Corridor Service Gaps 

 

Current transit bus lines in Ventura County are arrayed on the map shown in Figure 1.  It is apparent that 

most of them are clustered into discrete service areas in the more populated parts of the county.  In many 

instances, there are no transit lines connecting these service areas with each other.  As a result, transit 

patrons must sometimes resort to very circuitous routings.  To address this issue, the more obvious 

geographical gaps between the service areas were identified, classified into nine travel corridors, and 

analyzed for their transit potential.  This analysis consisted of two steps: (1) physical examination of the 

corridors themselves and (2) review of potential travel demand in those corridors.   

 

The physical examination of each corridor began with a remote analysis using aerial photos, followed by an 

on!site “windshield survey.”  Of particular interest was the suitability of the roadway itself for 

accommodating regular bus service (particularly in terms of steepness and pavement width and condition).  

Some of these roadways were said in advance to be unsuitable for buses, but a brief reconnaissance of them 

was conducted anyway to give a fresh perspective.  In fact, although some steep roadway sections were 
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encountered, most could probably be negotiated by at least a small bus, and the condition of the roadways 

themselves was generally good.  However, it must be said that regular bus service on the steeper roads 

would likely be slow and would also take its toll on the buses; it could be harrowing during periods of 

inclement weather and at night.  Use of such corridors would have to be justified by very strong transit 

demand.   

 

To gauge potential demand, the nature of abutting land uses was examined.  Most of the potential corridors 

are in rather desolate areas, surrounded by farmland or land that is undeveloped.  There are few activities in 

the immediate vicinity that would attract or generate transit ridership.  However, it’s possible that there is 

enough travel demand at either end of each corridor for people to want to pass through it in order to bridge 

the gap and access destinations in the adjacent transit service area.   

       

   

 

 

To determine the potential transit demand of each corridor for through travel, countywide travel data were 

sought.  Total trips from one transit service area to another (even if made by automobile) could be used to 

judge the general magnitude of ridership that would result if transit service were available in that corridor.  

Figure 1.  Ventura County Fixed!Route Bus Lines and Corridor Service Gaps 
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Unfortunately, such data (even that from the census) were hard to come by.  As a surrogate, daily traffic 

counts were obtained from Ventura County and Caltrans to provide a general idea of existing trip making in 

each corridor.  Daily traffic volumes less than 10,000 were considered a sign of relatively low demand, 

volumes above 30,000 as relatively high, and those in between as moderate.  Of course, observed usage of a 

road is dependent, to an extent, on its capacity.  A winding two!lane highway may limit a large number of 

drivers from using it.  However, observations in the field indicated that these roadways had generally free!

flowing conditions, often at Level of Service A.  While some motorists may be discouraged from using them 

due to grades and alignment, it did not appear that roads themselves were metering the number of cars 

that possibly could use them. 

 

The conclusions from both the travel demand and physical analyses of the corridors are summarized below 

(keyed to the numbers shown in Figure 1): 

 

1. Ojai!Santa Paula via State Route 150: This is a 20!mile corridor using the Ojai Santa Paula Road 

(some parts are called the Santa Paula Ojai Road).  It traverses areas that include both flat, 

agricultural land, and winding, mountainous terrain.  Regular operation of buses in this segment 

would be possible but difficult, given the grades and switchbacks involved.  Daily traffic volumes of 

2800 are low, indicating probable low transit demand, as well.   Recommendation:  This route is one 

of several that were examined cursorily in spite of obvious flaws and is not recommended for further 

consideration. 

 

2. Fillmore!Santa Clarita via State Route 126: Following Telegraph Road through the Santa Clara River 

Valley, this 22!mile east!west corridor avoids the mountains both north and south of it, providing a 

level pathway east to I!5 in Santa Clarita, as well as to several employment centers there.  Traffic 

volumes of 24,000 per day indicate moderate ridership potential, and a demand!responsive service 

currently connects the communities of Piru and Fillmore.  Recommendation: This corridor shows 

some promise as a possible bus route.   

 

3. Fillmore!Moorpark via State Route 23:  This is a 12!mile route forming the shortest link between 

Fillmore/Santa Clara River Valley to the north and Moorpark/Simi Valley to the south.   The terrain 

involves steep grades and sharp turns that are not desirable for regular transit service.  Traffic 

volumes are relatively low, at about 7700 per day.  A demand!responsive service formerly operating 

on this road attracted very few riders.  Recommendation:  As with the first corridor examined, this 

route has obvious flaws and is not recommended for further analysis. 

 

4. Camarillo!Moorpark via Highway 118:  This 12!mile east!west corridor would close the gap in transit 

service between Moorpark and Camarillo.  It is situated on flat terrain, adjacent to farmland and 

railroad tracks, utilizing Somis Road and West Los Angeles Ave (Highway 118).  Recommendation:  

Daily traffic volumes of about 19,000 indicate potentially viable transit patronage. 

 

5. Camarillo!Moorpark via Santa Rosa Road: This 12!mile east!west corridor passes though largely flat 

land, with some residential development on streets branching off its easterly portion.  Daily traffic 

volumes of about 19,000 are similar to those in Corridor 4.  Recommendation:  This corridor offers 

an alternative to Corridor 4, above, for bus service between these communities. 
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6. Simi Valley!Thousand Oaks via E. Olsen Road:  This is a 4!mile east!west corridor centered on Olsen 

and Madera roads.  A bus line here would provide a shorter trip for many riders than the current 

transfer to VISTA’s East County Service using the more circuitous routing on Highways 23 and 101.  

Unfortunately, traffic data are not available for this corridor to gauge possible transit demand; 

former VISTA fixed!route service here was not very successful.  Recommendation:  This corridor 

could be retained for consideration in future analyses to determine if conditions have changed 

sufficiently to make it more promising to reinstate regular transit service. 

 

7. Simi Valley!Thousand Oaks via  North Westlake Boulevard and Circle Knoll Drive:  While these areas 

at first appear to be connected, they are, in fact, separated by a short gap between the closest two 

streets (Sunset Hills Blvd in Thousand Oaks and Winncastle Street in Simi Valley).  Moreover, the 

roadways that do exist are narrow residential streets not appropriate for standard transit buses.  

Given these problems, Corridor 6 (described above) would be a workable alternative to any demand 

for travel between these two communities.  Recommendation:  This corridor need not be considered 

further for transit service. 

 

8. Oxnard!Thousand Oaks via Potrero Road: This 8!mile east!west corridor is served by a narrow 

roadway with some steep terrain.  There are few abutting activities.  Daily traffic volumes of 5200 

indicate relatively low demand, and Highway 101 offers faster travel time between the two city 

centers of Oxnard and Thousand Oaks.   Recommendation:  This corridor need not be considered 

further.  

 

9. Oxnard!Ventura via Victoria Avenue: Victoria is a wide north!south street on flat terrain.  This 6!mile 

segment skirts the western fringe of Oxnard and Port Hueneme, and portions of it are served by 

terminal loops of Gold Coast Transit east!west lines.  The segment between Highway 101 and W. 5
th

 

Street passes through agricultural uses, but areas to the south are rapidly developing with dense 

residential and some retail development.   Should development occur along the more northerly 

segments, consideration should be made for using Victoria Avenue as an artery for a new north!

south transit service to Ventura.  Current traffic volumes are a high 44,000 per day, underscoring the 

potential for strong transit demand.  Recommendation:  This corridor should be considered further 

for possible transit service.  

 

While the above analyses are not based on a highly!refined methodology, they do give an overview of the 

corridors holding the most promise for filling the gaps in transit service between communities.  Until such 

time as better data are available, we recommend that corridors 2,4,5,6 and 9 be considered reasonable 

candidates for possible transit service.  They can be a starting point for any region!wide operational study 

that might follow.  
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Unserved Areas Worthy of Consideration 

 

A second type of gap in service is found in areas where the levels of population density are sufficient to 

support fixed!route transit but none is offered at the present time.  There could be numerous reasons for 

this, such as high income levels among residents of the area, or the fact that service had been tried in the 

past but was unsuccessful.  For the purposes of this study, a summary analysis was conducted to highlight 

areas where more investigation should be undertaken in the future.  The results are arrayed on the map in 

Figure 2.  It indicates that most of the higher density areas of the county are currently served (that is, within 

a quarter mile of a fixed bus route).  There are a number of exceptions, however, indicated by the numbers 

on the map:  

 

11. Ventura, east of Ventura Avenue, along Seneca Street 

12. Ventura, south of Telephone Road, on either side of the railroad tracks 

13. Oxnard, west of Ventura Avenue, north of Gonzales Street 

14. Oxnard, west of Victoria Avenue and along Silver Strand, Hollywood Beach, and along Harbor 

Boulevard 

15. Camarillo, south of Highway 101 and north of Pleasant Valley Road (this area does not show up on 

the density maps but aerial photos reveal extensive residential development) 

16. Camarillo, along Lewis and Flynn roads 

17. Camarillo, along Upland Road 

18. Thousand Oaks, along Pederson Road (currently served by just 2 morning and 2 afternoon trips of 

TOT Route 2B) 

19. Unincorporated County at Oak Park 

20. Santa Susana Knolls, near the southeast boundary of Simi Valley (this area does not show up on the 

density maps but was suggested by one of the operators) 
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All of these areas, except for 10, are served by various senior/disabled dial!a!rides.  In addition, areas 4, 5, 

and 7 offer paratransit service for the general population.  In at least one instance, area 4, the transit 

operator reported that the Beaches and Harbor Shuttle dial!a!ride service is considerably more cost!

effective and attracts more ridership than previous fixed!route service in this location. There are no doubt 

other areas included in the list that have similar histories.  Nevertheless, fixed!route transit service has not 

yet caught up with much of the new residential and commercial development.  Such service, with its 

regularity of schedules, usually proves more attractive to discretionary riders.  The ten areas discussed here 

should be among the first considered for such service enhancements in the future. 

 

It must be noted that a weakness of this analysis is that it assumes that a location within a quarter mile walk 

of a bus line is “served by transit”, regardless of the level of service of that bus line.  In fact, many lines, like 

those in Camarillo and Moorpark, offer service frequencies of an hour or greater, and several do not operate 

in evenings or on weekends.  When considered in this light, there are likely many more “gaps” in service 

than appear at first glance on Figure 2.  This issue should be investigated in more depth if and when an 

operations analysis is conducted on countywide transit services. 

 

Figure 2.  Population Density of Ventura County in Relation to Bus Service



               Technical Memorandum 

               (Continued) 

     

Jacobs Engineering Group Inc.  

January 2009 

8

Gaps in Span of Service 

 

A third type of transit gap occurs when some transit lines are in service during hours that others are not.   A 

trip that appears possible by looking at a transit map may not be in reality if a transfer is involved; if one of 

the lines in question has not yet started for the day or has already ended service, then a traveler would not 

be able to complete their trip.   To get an idea of the magnitude of this gap, the spans of service of the 38 

lines in the county’s fixed!route bus network were laid out in charts for weekdays, Saturdays, and Sundays.  

As can be seen from Figures 3a through 3c, the beginning and ending of the services form a “ragged” edge, 

showing that not all lines are in operation simultaneously.  Moreover, there are gaps midday when certain 

peak!hour routes are not running.  On weekends, the large spaces between the bars emphasize the gaps 

resulting from the lack of any service at all on certain lines.  (Note that each bar in these figures represents 

the time from the first pick!up in the morning to the last drop!off at night and, therefore, exaggerate 

somewhat the actual time a traveler could transfer from one line to the next.  Towards the end of the day, 

the bus on a line shown as being in service may have already left its point of transfer with another bus, 

making the transfer impossible.) 

 

The number of lines in service at any one time is summarized in Figure 4.  This figure arrays the information 

from Figures 3a through 3c as a cumulative total for each hour of the day.  For example, at 5 AM on a 

weekday, only 3 lines are in service.  This jumps to 26 lines by 6 AM and rises to a peak of 36 lines by 8 AM.  

The number of lines midday hovers around 33 to 34 until a peak of 36 lines is reached again at 5 PM, after 

which the number drops precipitously to 16 lines at 8 PM and 3 lines at 10 PM.  On Saturdays, the maximum 

lines in service is only 26, and the rise and fall of service occurs over a longer period.  On Sundays, only 18 

lines are in service midday, with an even longer rise and fall in service. 

 

None of these situations is unusual by themselves, as transit systems typically start and end service at 

different times, depending on the passenger demand on the line in question.  Moreover, weekend service 

generally differs from that operated during weekdays.  What is noticeable about Ventura County’s situation 

is the lack of service available during the early hours when many commuters must begin their trips, and the 

great reduction in service on weekends.  It is customary to reduce frequency during weekends, but in 

Ventura County, many lines are eliminated, as well.  This results in no alternative for transit dependent 

populations unless demand!responsive service is available. 
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Gold Coast Transit VISTA Simi Valley Transit Thousand Oaks Moorpark Ojai Trolley CAT

Time 1 2 3 4 5 6 7 8 9 10 11 12 15 16 30X 31X 32X 101 CC 126 EC CM OX CX1 CX2 A B C D 1 2 3 4 1 2 MM OJ C-L

12AM

Notes:

Gold Coast Transit Route 12 ends at 9:10 during the summer.

VISTA routes include  Highway 101 (101), Conejo Connection (CC), Highway 126 (126), CSUCI Camarillo (CM), CSUCI Oxnard (OX), and Coastal Express (CX).

VISTA Coastal Express (CX) 1 signifies Routes originating in Ventura and terminating in Goleta, or vice versa.  

VISTA Coastal Express (CX) 2 signifies Routes originating in Ventura and terminating in Santa Barbara, or vice versa.  

Ojai Trolley routes include Miramonte (MM) and Ojai (OJ).

Cabrillo Area Transit (CAT) route is the Community Center-Leisure Village (C-L) connection.
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Figure 3a. Span of Service of Ventura County Bus Lines on Weekdays 
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Figure 3b. Span of Service of Ventura County Bus Lines on Saturdays 

Gold Coast Transit VISTA Simi Valley Transit Thousand Oaks T. Moorpark Ojai Trolley CAT

Time 1 2 3 4 5 6 7 8 9 10 11 12 15 16 30X 31X 32X 101 CO 126 EC CM OX CEX A B C D 1 2 3 4 1 2 MM OJ C-L

12AM

Notes:

Gold Coast Transit Route 12 ends at 9:10 during the summer.

VISTA routes include  Highway 101 (101), Conejo Connection (CC), Highway 126 (126), CSUCI Camarillo (CM), CSUCI Oxnard (OX), and Coastal Express (CX).

VISTA Coastal Express (CX) 1 signifies Routes originating in Ventura and terminating in Goleta, or vice versa.  

VISTA Coastal Express (CX) 2 signifies Routes originating in Ventura and terminating in Santa Barbara, or vice versa.  

Ojai Trolley routes include Miramonte (MM) and Ojai (OJ).

Cabrillo Area Transit (CAT) route is the Community Center-Leisure Village (C-L) connection.
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Figure 3c. Span of Service of Ventura County Bus Lines on Sundays 

Gold Coast Transit VISTA Simi Valley Transit Thousand Oaks T. Moorpark Ojai Trolley CAT

Time 1 2 3 4 5 6 7 8 9 10 11 12 15 16 30X 31X 32X 101 CO 126 EC CM OX CEX A B C D 1 2 3 4 1 2 MM OJ C-L

12AM

Notes:

Gold Coast Transit Route 12 ends at 9:10 during the summer.

VISTA routes include  Highway 101 (101), Conejo Connection (CC), Highway 126 (126), CSUCI Camarillo (CM), CSUCI Oxnard (OX), and Coastal Express (CX).

VISTA Coastal Express (CX) 1 signifies Routes originating in Ventura and terminating in Goleta, or vice versa.  

VISTA Coastal Express (CX) 2 signifies Routes originating in Ventura and terminating in Santa Barbara, or vice versa.  

Ojai Trolley routes include Miramonte (MM) and Ojai (OJ).

Cabrillo Area Transit (CAT) route is the Community Center-Leisure Village (C-L) connection.
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Gaps in Service Coordination 

 

The fourth and final form of service gap examined by this study is that occurring when transit lines that 

operate to the same point do not offer convenient schedules for passengers transferring among them.  

While there are numerous points in the county’s transit network where two or more lines cross or meet, the 

focus of this examination was at defined transit centers, where transfers between routes are encouraged 

and are most likely to occur.  Three were singled out for detailed analysis: Oxnard Transit Center, Thousand 

Oaks Transportation Center, and Ventura Transit Center.  In addition, the county’s five Metrolink stations 

were examined to determine the degree of coordination between local buses and commuter rail.  These 

consisted of the stations at Montalvo, Oxnard, Camarillo, Moorpark, and Simi Valley. 

 

The results of these analyses are arrayed graphically in Figures 5a through 5h.  These diagrams illustrate with 

colored squares or bars when different lines, bus or rail, are scheduled to be present at the station in 

question on a weekday from 6 AM through 12 PM or 1 PM.  The diagrams are divided vertically into 5!

minute intervals.  Where the bars or squares overlap, it’s assumed that vehicles of the lines involved are in 

the station simultaneously.  Separate analyses were conducted for bus!to!bus and bus!to!rail transfers. 

 

Bus!to!Bus Transfers.  After the schedules were arrayed graphically, the figures were analyzed to determine 

which transfers could be made within a 10!minute period, as measured from the time of arrival of one bus 

and the time of departure of another.  Ten minutes was chosen as the limit of what most passengers would 

Figure 4.  Cumulative Number of Bus Lines in Service at One Time in Ventura County
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consider a “convenient” transfer (5!minutes being even more desirable but not tested).  The number of 

convenient transfers was then divided by the number of possible transfers at the center between any two 

routes during that hour to derive an index of transfer convenience.  (Excluded from this index were 

connections between an inbound and outbound bus on the same line.)   

 

The five!minute intervals on the figures admittedly mask situations where one bus pulls out of a transit 

center before another bus shown in that same interval arrives.  However, most bus lines have layovers at 

these centers, which increase their chances of overlapping with others and facilitating passenger transfers.  

Along this same line, some transfers may be too tight, with one bus arriving just seconds before another 

departs.  It was assumed in the case of bus!to!bus transfers that passengers could flag drivers that were 

about to depart and still make their transfer.   Comparisons of transfers made during the peak (6:00 AM!

8:59 AM) versus off!peak portions of the survey period revealed no significant difference in transfer 

convenience.   

 

The portion of bus!to!bus transfers at the three transit centers that could be considered convenient, using 

the technique described above, is summarized below:      

 

Oxnard Transit Center  107 out of 432 possible transfer movements (about 25%) 

 

Thousand Oaks Transportation Ctr. 48 out of 298 possible transfer movements (about 16%) 

 

Ventura Transit Center  92 out of 481 possible transfer movements (about 19%) 

 

Overall, approximately one fifth of the possible route!to!route transfers at these centers can be considered 

convenient.  This figure should be considered optimistic, as it was based on the assumption that a passenger 

could transfer between two routes with very close arrival and departure times.  Moreover, a 10!minute 

maximum transfer wait was assumed.  In reality, transit systems employing timed transfers aim for a 3! to 6!

minute window for transfers, as waits much longer than these are felt to be time wasted by riders with a 

choice of mode.  This point is critical for understanding why ridership levels are not higher today and how to 

attract choice riders to the county’s transit system in the future.   

 

A couple of caveats about this analysis are in order.  First, there may be locations on the network other than 

transit centers where certain bus lines make more convenient transfers.  For example, several bus operators 

reported that connections between VISTA and TOT buses were better at The Oaks shopping mall than at the 

Thousand Oaks Transit Center.  There are no doubt other areas where this kind of situation prevails.  

Travelers would have to learn this information by careful analysis of timetables, consultation with transit 

information operators, or word!of!mouth from other bus riders.  Otherwise, transit centers are the most 

likely places where new or infrequent riders would choose to make transfers.  Secondly, more detailed study 

should be performed in the future that prioritizes transfers, with those serving major and intercity trip 

movements receiving greater emphasis. 

 

Bus!to!Rail Transfers.  For bus!to!rail transfers, somewhat different parameters were used.  This is because 

these transfers generally require more time on the part of passengers.  The distance between bus and train 

platforms involves a somewhat longer walk than the bus!to!bus transfers at the transit centers listed above.  
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A transferring passenger’s pathway across the tracks may be blocked while a train is in the station.  

Moreover, infrequent rail riders may have to purchase a ticket before boarding the train.  For these reasons, 

a more precise schedule analysis was undertaken.  In this case, a bus arrival (its scheduled time, not the 5!

minute interval on the figure) had to occur no more than 12 minutes and no less than 4 minutes in advance 

of a train departure.  The period examined was 6:00 AM to 11:59 AM, as there are no trains scheduled 

during the period from noon to 12:59 PM.  Since this analysis included only the morning period, the focus 

was on buses arriving in time to meet southbound trains heading for Los Angeles.  The results are 

summarized below:      

 

Montalvo Station Of 2 southbound rail departures during this period, none were conveniently 

served.  There was only one bus arrival (of Route 6A on Bristol Road) during 

the hour when the two morning rail trips departed.   

 

Oxnard Transit Center Of 4 southbound rail departures during this period, 3 were conveniently 

served: the 6:59 train was served by 6 bus arrivals, the 7:37 train by 3 bus 

arrivals, and the 10:11 train by 2 bus arrivals (a total of 11 bus arrivals out of 

37 bus arrivals during the hours when trains departed).  [Neither of the 2 

northbound rail arrivals during this period was conveniently served by a bus 

departure.] 

 

Camarillo Station Of 4 southbound rail departures during this period, 1 was conveniently 

served:  the 6:30 train was served by 1 bus arrival (out of 14 bus arrivals 

during the hours when trains departed).  [One of the 2 northbound rail 

arrivals during this period was conveniently served by 1 bus departure.] 

 

Moorpark Station Of 5 southbound rail departures during this period (excluding the 6:03, 

which would have been fed by buses in the previous time slot), 2 were 

conveniently served: the 6:41 and 8:26 trains each were served by a single 

bus arrival (a total of 2 bus arrivals out of 18 possible bus arrivals during the 

hours when trains departed).  [None of the 3 northbound rail arrivals during 

this period was conveniently served by a bus departure.] 

 

Simi Valley Station Of 7 southbound rail departures during this period, 4 were conveniently 

served: the 6:53 and 7:32 trains each were served by a single bus arrival, 

while the 8:22 and 8:39 trains each were served by 2 bus arrivals (a total of 

6 bus arrivals out of 31 possible bus arrivals during the hours when trains 

departed).  [Each of the 3 northbound rail arrivals during this period was 

conveniently served by a singe bus departure.] 

 

 

Conclusions 

 

A number of gaps in Ventura County’s transit network have been identified.  These should be examined in 

more depth in a future study.  At the present time, there are at least five corridors with the potential to 
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close service gaps between areas already served by transit.  Within the served areas, ten sub!areas show 

promise for fixed!route bus service, though further study may justify dial!a!ride or flex!route service instead.   

 

At strategic points in the network where services converge, such as transit centers and commuter rail 

stations, most lines are not scheduled to provide convenient transfers.  This is likely due to (a) the need to 

schedule meets elsewhere on a particular line or (b) the desire by operators to maximize the efficiency of 

each bus by minimizing layovers.  Ironically, building in layover time to allow for better timed meets would 

result in a more attractive service, likely leading to greater ridership and an increase in the overall 

effectiveness of the system.   This is, perhaps, the single most effective measure to increase ridership among 

the county’s transit providers. 

 

Finally, it must be noted that there are always trade!offs in transit planning between increasing the 

efficiency of a service and increasing its effectiveness.  Some actions can increase both, but more often 

choices have to be made in one direction or the other.   Much of today’s transit service in Ventura County is 

the result of these kinds of decisions made incrementally over the years.  It is wise to revisit such decisions 

periodically to determine if a change in direction is warranted.  This high!level analysis of gaps has pointed 

out some areas in which there is potential for improvement, but it should be followed by a detailed analysis 

of routing and scheduling to develop more definitive recommendations. 
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Figure 5a.  Bus!to!Bus Transfers: Oxnard Transit Center 

Figure 5b.  Bus!to!Bus Transfers: Thousand Oaks Transportation Center 
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Figure 5c.  Bus!to!Bus Transfers: Ventura Transit Center 

Figure 5d.  Bus!to!Rail Transfers: Montalvo Station 
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Figure 5e.  Bus!to!Rail Transfers: Oxnard Station 

Figure 5f.  Bus!to!Rail Transfers: Camarillo Station 
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Figure 5g.  Bus!to!Rail Transfers: Moorpark Station 

Figure 5h.  Bus!to!Rail Transfers: Simi Valley Station 
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Project Evaluation Process  



 

 

PROCEDURE FOR EVALUATING PROPOSED CAPITAL PROJECTS 

BY THE VENTURA COUNTY TRANSPORTATION COMMISSION’S 

 TRANSPORTATION OPERATORS ADVISORY COMMITTEE (TRANSCOM) 

 

The intent of this procedure is to lay out the process of evaluating potential capital improvement 

projects for the various transit agencies in Ventura County.  The procedure outlines the steps for 

defining a proposed project to enable a structured evaluation, the criteria for evaluation, and the means 

for conducting the evaluation.   At the heart of the procedure is building consensus among the transit 

operating agencies on priorities for capital funding that will not only affect their particular jurisdictions, 

but will also contribute to improved service and mobility for all residents of the county. 

 

STEP 1.  Defining a Proposed Project 

 

In order for the evaluation criteria (described in Step 2) to be applied, a proposed project must be 

adequately defined.  Proponents should use the criteria as a guideline for describing the needs to be 

met, features of a proposed capital investment, specific benefits for the local jurisdiction and other 

jurisdictions in maintaining or improving transit services, etc., much as one would do for a grant 

application or for a new budget item.  Keep in mind that in Step 3, the proposed project will be reviewed 

by other transit operating agencies and that the project proponent will need to verbally “defend” their 

proposal.  The more clearly the project description spells out what and why capital funds are being 

sought, as well as the expected results, the easier it will be for TRANSCOM members to conduct the 

evaluation and reach consensus on funding priorities.  This consensus position will like give more weight 

to recommendations from TRANSCOM to the VCTC Board and other agencies.  

 

STEP 2.  Evaluation Criteria 

 

A three!level set of evaluation criteria was developed in consultation with TRANSCOM members in 

December 2008 and January 2009.  Within the following template, these have been organized based on 

the priorities established by TRANSCOM as: Table 1, Primary Evaluation Criteria, Table 2 Secondary 

Evaluation Criteria, and Table 3 Other Considerations. The first two table focus on transit benefits and 

issues, while Table 3 is useful in defining the relationship between a proposed project and other issues.  

For Table 3, weightings are optional and can be assigned if needed to help proponents address local 

issues and advocate for a project. 

 

While initially developed to prioritize applications for state funding under Proposition 1B, the criteria 

can be applied for other types of funding.  The issues/examples listed for each of the criteria are not 

intended to be limited, but to provide a frame of reference for assessing a proposed project’s 

characteristics, benefits, and constraints. Any of the cells in the criteria matrix can be modified as 

appropriate. For example, criteria wording can be modified or added to by proponents to more clearly 

respond to specific requirements for a particular source of funds. The weightings for the individual 

criteria and the point range shown in the template can be modified by the TRANSCOM as needed.  

 



 

 

Responses to the criteria can be qualitative, based on professional judgment.  Quantitative data to 

support rankings should be provided, or referenced, if available. 

TEMPLATE:  BASELINE EVALUATION MATRIX 

 

TABLE 1: PRIMARY EVALUATION CRITERIA 

PRIMARY CRITERIA  

(initially ranked in 

order of importance 

by TRANSCOM  in 

December 2008; 

modify as 

appropriate) 

WEIGHTS  

 

(Optional; 

suggested 

range: 1!3) 

SAMPLE CRITERIA/ THINGS 

TO CONSIDER 

(choose from among these as 

appropriate for the types of 

projects/ funding being 

evaluated; add other criteria 

as needed) 

POINTS 

0!5 

(modify as 

appropriate) 

SCORE 

(Weight 

multiplied by 

Points for those 

criteria chosen 

for use in an 

evaluation) 

1 Required for ADA compliance   

2 Required for air quality 

compliance 

  

3 Necessary to support 

legislative mandates or 

contractual obligations 

  

1 Desirable to support 

legislative mandates 

  

3 Fulfills unmet transit needs   

1 Required safety 

improvements 

  

1.  Mandated 

Improvements 

 Other   

3 For transit arterials, provides 

new improvements or 

maintenance at bus stops/rail 

stations 

  

2 Addresses scheduled 

replacements or vehicles. 

  

1 Transportation control 

devices along transit 

routes/rail lines 

  

1 Improves the condition of the 

sidewalks and streets within 

250 feet of a bus stop or rail 

station.  

  

2.  Preservation of 

Current Levels of 

Service 

1 Supports projects already 

designated for improvement. 

  



 

 

TABLE 1: PRIMARY EVALUATION CRITERIA 

PRIMARY CRITERIA  

(initially ranked in 

order of importance 

by TRANSCOM  in 

December 2008; 

modify as 

appropriate) 

WEIGHTS  

 

(Optional; 

suggested 

range: 1!3) 

SAMPLE CRITERIA/ THINGS 

TO CONSIDER 

(choose from among these as 

appropriate for the types of 

projects/ funding being 

evaluated; add other criteria 

as needed) 

POINTS 

0!5 

(modify as 

appropriate) 

SCORE 

(Weight 

multiplied by 

Points for those 

criteria chosen 

for use in an 

evaluation) 

1 Reduces the backlog of 

deferred maintenance of 

sidewalks and streets used for 

transit. 

  

 Other   

3 Improves current access to 

and from local and/or regional 

transit stops and rail stations. 

  

3 Serves/Connects current 

activity centers (e.g., 

employment, educational 

facilities, medical centers, 

shopping hubs, sporting 

venues, etc.).  

  

3 Adds or improves connectivity 

to other local and/or regional 

transit services. 

  

1 Serves anticipated growth in 

transit demand (e.g., in a 

specific region) ! what time 

horizon? 

  

2 Improves speed and reliability 

of transit vehicles. 

  

2 Improves bus stop/rail station 

performance for buses, such 

as reducing transfer time. 

  

3 Likely to increase the 

percentage of trips made by 

transit and reduce the 

percentage by automobile. 

  

3 Provides new/improved 

service during peak hours. 

  

3.  Expansion of 

Transit Service 

(including shorter 

headways) 

2 Provides new/improved   



 

 

TABLE 1: PRIMARY EVALUATION CRITERIA 

PRIMARY CRITERIA  

(initially ranked in 

order of importance 

by TRANSCOM  in 

December 2008; 

modify as 

appropriate) 

WEIGHTS  

 

(Optional; 

suggested 

range: 1!3) 

SAMPLE CRITERIA/ THINGS 

TO CONSIDER 

(choose from among these as 

appropriate for the types of 

projects/ funding being 

evaluated; add other criteria 

as needed) 

POINTS 

0!5 

(modify as 

appropriate) 

SCORE 

(Weight 

multiplied by 

Points for those 

criteria chosen 

for use in an 

evaluation) 

service during off!peak hours. 

3 Fulfills a new, unmet transit 

need. 

  

2 Meets needs of special 

population group 

  

 Other   

3 Provides matching funds   

3 Effects on fares and operating 

costs. 

  

2 Availability of ongoing 

operating funds. 

  

1 Likelihood for additional 

operating funds. 

  

2 Availability of ongoing staff to 

implement. 

  

1 Likelihood for additional staff.   

1 Degree to which need for 

other funding is increased. 

  

1 Degree to which need for 

other funding is decreased. 

  

4. Financial 

Sustainability 

 Other   

2 Ability to procure in a timely 

manner. 

  

1 Status of design (if 

applicable). 

  

1 Need to implement in phases   

5. Readiness 

  Other   

TOTAL PRIMARY SCORE  

 



 

 

 

TABLE 2: SECONDARY CRITERIA 

SECONDARY 

CRITERIA  

(initially ranked in 

order of 

importance by 

TRANSCOM  in 

December 2008; 

modify as 

appropriate) 

WEIGHTS  

 

(Optional; 

suggested range: 

1!2) 

SAMPLE CRITERIA/ 

THINGS TO 

CONSIDER 

(choose from 

among these as 

appropriate for the 

types of projects/ 

funding being 

evaluated; add 

other criteria as 

needed) 

POINTS 

0!5 

(modify as 

appropriate) 

SCORE 

(Weight 

multiplied by 

Points for those 

criteria chosen 

for use in an 

evaluation) 

1 Critical to other city 

projects/ priorities 

  

1 Supportive/desirable 

for other city 

projects/priorities. 

  

6. Non!transit 

influences 

 Other   

7.  Other 1 Criteria specified by 

funding program (if 

applicable and not 

listed elsewhere 

above) 

  

8. Bonus Points 2 1 point for each 

additional operating 

agency that would 

be served  

  

   Other   

TOTAL SECONDARY SCORE  

 



 

 

 

TABLE 3: OTHER CONSIDERATIONS 

CRITERIA 

(no priority order) 

WEIGHTS  

 

(Optional; 

suggested 

range: (1!

2) 

SAMPLE CRITERIA/ THINGS TO 

CONSIDER 

(choose from among these as 

appropriate for the types of 

projects/ funding being 

evaluated; add other criteria as 

needed) 

POINTS 

0!5 

(modify as 

appropriate) 

SCORE 

(Weight 

multiplied by 

Points for 

those criteria 

chosen for use 

in an 

evaluation) 

 Improves quality of transit 

stops, including comfort and 

convenience. 

  Improvements to Ride 

Quality 

 Improves information provided 

to users. 

  

 Eliminates or reduces a specific 

safety/security hazard. 

  Safety/Security 

 Supports general or systemwide 

safety/security improvements. 

  

Community Impacts  Negative and positive effects, 

including air quality, noise, 

traffic, property acquisitions, 

and “going green”. 

  

  Community support/opposition.   

 Part of an adopted 

transportation plan (e.g., 

congestion management, etc.). 

  

 Supports an adopted or pending 

transportation plan. 

  

 Supports community and 

economic development, 

business functionality, and 

creation or retention of 

employment. 

  

 Provides or increases access to 

business districts and/or 

employers. 

  

Compatibility /conflict 

with Regional and 

Local Plans 

 Provides infrastructure or 

service to support new 

employment. 

  



 

 

TABLE 3: OTHER CONSIDERATIONS 

 Is a required mitigation 

measure. 

  

 Supports local land use or 

transit!oriented development. 

  

 Necessary predecessor for 

subsequent projects. 

  Strategic 

 

 Desirable predecessor for 

subsequent projects. 

  

TOTAL SCORE  

 

 

This template should be reviewed for its applicability to a proposed funding source, and adjustments 

made to address any specific requirements of that source. The list of sample criteria is broad enough 

that such adjustments should be readily accommodated within the “Sample Criteria/Things to Consider” 

cells.  Similarly, any specific priorities or weightings accompanying a funding source can be reflected in 

adjustments within the “Weight” or “Points” cells.  Criteria that are not applicable or appropriate for the 

specific evaluation being undertaken could be struck out or marked as ‘not applicable’. 



 

 

STEP 3.  Conducting the Evaluation 

 

Here are the steps for carrying out a typical evaluation. 

 

1. Review the eligibility and evaluation requirements for the source of funds.  Develop a checklist 

of all items that need to be included in the project description.  Modify the evaluation matrix as 

appropriate.  Define the timeline and other ground rules for completing the prioritization 

process.  Responsible party: VCTC Staff 

 

2. Prepare a project description and complete an evaluation form; label this set as Proponent’s 

Initial Request for Funding and Self!Evaluation.  Include any support information that will 

facilitate the TRANSCOM review.  This is the opportunity for the proponent to test their 

proposed project against the criteria and to perhaps make adjustments to increase the score. 

Responsible party:  Project Proponent 

 

3. Submit the Initial Request for Funding, supporting materials, Self!Evaluation and a blank 

evaluation form to other members of TRANSCOM.  Responsible parties: Project Proponent 

submits the Initial Request for Funding and supporting materials to VCTC staff for distribution, 

along with blank evaluation forms, to TRANSCOM. 

 

4. Review the proponent’s package and score it against the evaluation criteria.  Responsible party: 

TRANSCOM members. 

 

5. Meet to review the scorings of the proponent and TRANSCOM members.  Working in 

consultation, TRANSCOM will reach consensus on point scoring for the proposed projects.  If 

projects must be prioritized, TRANSCOM members will use the consensus score as the initial 

ranking.  The initial rankings will be reviewed and discussed and TRANSCOM will determine a 

final ranking.  Responsible parties:  TRANSCOM with VCTC staff assistance. 

 

6. Prepare a recommendation to the VCTC Board (or other agency as appropriate) covering the 

prioritization of projects for specific funding sources.  As appropriate, describe or summarize 

this procedure to explain how priorities were established.  Responsible party: VCTC staff, with 

TRANSCOM concurrence. 

 

7. Periodically conduct a review of this procedure and revise it accordingly. Responsible parties: 

TRANSCOM and VCTC staff. 
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VCTC Simple Ridership Forecast Model

Instructions

RIDERSHIP ESTIMATE SHEET

User Inputs:

   User can change and provide inputs in all areas shaded in yellow. 

   The User needs to enter data on the following characteristics for each route:

        Column A: Name of Transit Agency administering route

        Column B: Route name

        Column C: Route Day Type service days associated with this route breakdown

        Column D: Current ridership consistent with Route Day Type - Required

        Column E: Current headway in minutes - Required

        Column F: New headway in minutes - Required

       The required fields must be completed before model can produce an outputs.

  The User needs to answer Yes or No to the following questions for each route:

        Column G: Will majority of the route serve a growing economic environment?

        Column H: Will majority of the route serve middle and high income areas?

        Column I:  Will majority of the route serve walkable areas?

        Column J: Will the route have timed transfers at major transfer points?

SHEET PROTECTION

All sheets are sheet protected to prevent from changing assumptions, formulas and formats.  If details 

need to be changed please contact the Ventura County Transportation Commission.
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Data Type Average Daily Passenger Boardings User can only complete areas shaded in yellow.

Current Data Month March * indicates field required for output calculation.

Current Data Year 2009
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Sample Transit Sample Route Sun 200 60 15 Yes Yes No Yes 626 213%

Gold Coast Transit GCT 10-11: SATICOY Sun 145 30 20 Yes Yes Yes No 178 23%

Gold Coast Transit GCT 10-11: SATICOY Sat 168 30 20 Yes Yes Yes Yes 216 29%

Gold Coast Transit GCT 10-11: SATICOY M-F 380 30 Yes No

Gold Coast Transit GCT 11-10: SATICOY Sun 167 30 Yes Yes Yes Yes

Gold Coast Transit GCT 11-10: SATICOY Sat 182 30 20 Yes No Yes No 214 18%

Gold Coast Transit GCT 11-10: SATICOY M-F 350 30 20 No Yes Yes Yes 431 23%

Gold Coast Transit GCT 12: VENTURA HARBOR Sun 18 45 30 Yes No Yes No 23 26%

Gold Coast Transit GCT 12: VENTURA HARBOR Sat 62 45 30 Yes Yes Yes Yes 90 47%

Gold Coast Transit GCT 12: VENTURA HARBOR M-F 46 45 30 Yes No Yes No 58 26%

Gold Coast Transit GCT 15: EL RIO/NORTHEAST Sun 90 35 30 Yes Yes Yes No 100 11%

Gold Coast Transit GCT 15: EL RIO/NORTHEAST Sat 106 35 30 No No Yes Yes 124 17%

Gold Coast Transit GCT 15: EL RIO/NORTHEAST M-F 170 35 30 Yes Yes Yes No 189 11%

Gold Coast Transit GCT 16N: OJAI-MAIN ST (NB) Sun 375 20 30 No No Yes No 359 -4%

Gold Coast Transit GCT 16N: OJAI-MAIN ST (NB) Sat 366 20 15 Yes Yes Yes Yes 397 9%

Gold Coast Transit GCT 16N: OJAI-MAIN ST (NB) M-F 569 20 15 No No No No 583 2%

Gold Coast Transit GCT 16S: OJAI-MAIN ST (SB) Sun 157 20 30 Yes No Yes No 147 -6%

Gold Coast Transit GCT 16S: OJAI-MAIN ST (SB) Sat 289 20 150 Yes No Yes No 245 -15%

Gold Coast Transit GCT 16S: OJAI-MAIN ST (SB) M-F 256 20 150 Yes No Yes No 217 -15%

Gold Coast Transit GCT 18AA - Oxnard High Tripper M-F 56 1440 1440 Yes Yes yes Yes 64 15%

Gold Coast Transit GCT 18AB - Oxnard High Tripper M-F 25 1440 1440 Yes No yes No 25 0%

Gold Coast Transit GCT 18BA - Oxnard High Tripper M-F 25 1440 1440 25 0%

Gold Coast Transit GCT 18BB - Oxnard High Tripper M-F 15 1440 1440 15 0%

Gold Coast Transit GCT 18CA - Oxnard High Tripper M-F 12 1440 1440 12 0%

Gold Coast Transit GCT 18CB - Oxnard High Tripper M-F 14 1440 1440 Yes No Yes Yes 16 15%

Gold Coast Transit GCT 18DA - Oxnard High Tripper M-F 25 1440 1440 25 0%

Gold Coast Transit GCT 18DB - Oxnard High Tripper M-F 16 1440 1440 16 0%

Gold Coast Transit GCT 18EA - Oxnard High Tripper M-F 5 1440 1440 5 0%

Gold Coast Transit GCT 18EB - Oxnard High Tripper M-F 10 1440 1440 10 0%

Gold Coast Transit GCT 18FA - Oxnard High Tripper M-F 30 1440 1440 30 0%

Gold Coast Transit GCT 18FB - Oxnard High Tripper M-F 24 1440 1440 24 0%

Gold Coast Transit GCT 1A - PORT HUENEME-OTC Sun 291 20

Gold Coast Transit GCT 1A - PORT HUENEME-OTC Sat 470 20

Gold Coast Transit GCT 1A - PORT HUENEME-OTC M-F 769 20

Gold Coast Transit GCT 1B: PORT HUENEME-OTC Sun 615 20

Gold Coast Transit GCT 1B: PORT HUENEME-OTC Sat 749 20
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Data Type Average Daily Passenger Boardings User can only complete areas shaded in yellow.

Current Data Month March * indicates field required for output calculation.

Current Data Year 2009

Operator Route Name D
a
y
 T

y
p

e

C
u

rr
e
n

t

B
o

a
rd

in
g

s
 *

C
u

rr
e
n

t

H
e
a
d

w
a
y
 *

N
e
w

H
e
a
d

w
a
y
 *

M
e
d

/h
ig

h

In
c

o
m

e
 ?

G
ro

w
in

g

E
c
o

n
o

m
y
?

W
a
lk

a
b

le
?

T
im

e
d

T
ra

n
s
fe

rs
?

P
o

te
n

ti
a
l

R
id

e
rs

h
ip

P
o

te
n

ti
a
l

%
 C

h
a
n

g
e

Sample Transit Sample Route Sun 200 60 15 Yes Yes No Yes 626 213%

Gold Coast Transit GCT 1B: PORT HUENEME-OTC M-F 801 20

Gold Coast Transit GCT 2-3: COLONIA & SOUTHSIDE Sun 275 40

Gold Coast Transit GCT 2-3: COLONIA & SOUTHSIDE Sat 348 40

Gold Coast Transit GCT 2-3: COLONIA & SOUTHSIDE M-F 502 40

Gold Coast Transit GCT 4A - 5: NTH OXNARD - PARKWEST Sun 171 40

Gold Coast Transit GCT 4A - 5: NTH OXNARD - PARKWEST Sat 201 40

Gold Coast Transit GCT 4A - 5: NTH OXNARD - PARKWEST M-F 681 40

Gold Coast Transit GCT 4B: NORTH OXNARD Sun 176 40

Gold Coast Transit GCT 4B: NORTH OXNARD Sat 338 40

Gold Coast Transit GCT 4B: NORTH OXNARD M-F 433 40

Gold Coast Transit GCT 6AN: OXNARD-VENTURA (NB) Sun 406 20

Gold Coast Transit GCT 6AN: OXNARD-VENTURA (NB) Sat 542 20

Gold Coast Transit GCT 6AN: OXNARD-VENTURA (NB) M-F 830 20

Gold Coast Transit GCT 6AS: OXNARD-VENTURA (SB) Sun 300 20

Gold Coast Transit GCT 6AS: OXNARD-VENTURA (SB) Sat 187 20

Gold Coast Transit GCT 6AS: OXNARD-VENTURA (SB) M-F 687 20

Gold Coast Transit GCT 6BN: OXNARD-VENTURA (NB) Sun 236 20

Gold Coast Transit GCT 6BN: OXNARD-VENTURA (NB) Sat 369 20

Gold Coast Transit GCT 6BN: OXNARD-VENTURA (NB) M-F 533 20

Gold Coast Transit GCT 6BS: OXNARD-VENTURA (SB) Sun 298 20

Gold Coast Transit GCT 6BS: OXNARD-VENTURA (SB) Sat 417 20

Gold Coast Transit GCT 6BS: OXNARD-VENTURA (SB) M-F 657 20

Gold Coast Transit GCT 7: SOUTH OXNARD Sun 32 40

Gold Coast Transit GCT 7: SOUTH OXNARD Sat 44 40

Gold Coast Transit GCT 7: SOUTH OXNARD M-F 34 40

Gold Coast Transit GCT 8N: OTC Sun 119 40

Gold Coast Transit GCT 8N: OTC Sat 101 40

Gold Coast Transit GCT 8N: OTC M-F 102 40

Gold Coast Transit GCT 8S: OXNARD COLLEGE Sun 156 40

Gold Coast Transit GCT 8S: OXNARD COLLEGE Sat 93 40

Gold Coast Transit GCT 8S: OXNARD COLLEGE M-F 467 40

Gold Coast Transit GCT 9: GISLER/ELM Sun 27 40

Gold Coast Transit GCT 9: GISLER/ELM Sat 80 40

Gold Coast Transit GCT 9: GISLER/ELM M-F 21 40

Gold Coast Transit GCT EXP 30XN - OTC/VCT (NB) Sat 0 40
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Data Type Average Daily Passenger Boardings User can only complete areas shaded in yellow.

Current Data Month March * indicates field required for output calculation.

Current Data Year 2009
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Sample Transit Sample Route Sun 200 60 15 Yes Yes No Yes 626 213%

Gold Coast Transit GCT EXP 30XN - OTC/VCT (NB) M-F 156 40

Gold Coast Transit GCT EXP 30XS - VTC/OTC  (SB) M-F 39 40

Gold Coast Transit GCT EXP 31XN - OJAI/GVT CENTER (NB) M-F 12 2

Gold Coast Transit GCT EXP 31XS - OJAI /GVT CENTER (SB) M-F 8 2

Gold Coast Transit GCT EXP 32XN - OJAI/OTC (NB) M-F 10 2

Gold Coast Transit GCT EXP 32XS - OJAI/OTC (SB) M-F 3 2

Gold Coast Transit GCT EXP 617N: C ST - OTC ESPLANADE (NB) M-F 10 2

Gold Coast Transit GCT EXP 617S: ESPLANADE - OTC (SB) M-F 2 2

VISTA VISTA COASTAL EXPRESS LOOPED Sun 49 15

VISTA VISTA COASTAL EXPRESS LOOPED Sat 82 15

VISTA VISTA COASTAL EXPRESS LOOPED M-F 398 15

VISTA VISTA COASTAL EXPRESS Sat LOOPED Sun 134 60

VISTA VISTA COASTAL EXPRESS Sat LOOPED Sat 111 60

VISTA VISTA CONEJO LOOPED Sat 0 4

VISTA VISTA CONEJO LOOPED M-F 33 4

VISTA VISTA CSUCI SHUTTLE (CAMARILLO) Sat 42 15

VISTA VISTA CSUCI SHUTTLE (CAMARILLO) M-F 100 15

VISTA VISTA CSUCI SHUTTLE (OXNARD ROUTE) Sat 18 60

VISTA VISTA CSUCI SHUTTLE (OXNARD ROUTE) M-F 101 60

VISTA VISTA EAST COUNTY MON-FRI LOOPED Sat 55 60

VISTA VISTA EAST COUNTY MON-FRI LOOPED M-F 206 60

VISTA VISTA HIGHWAY 101 LOOPED Sun 1 30

VISTA VISTA HIGHWAY 101 LOOPED Sat 12 30

VISTA VISTA HIGHWAY 101 LOOPED M-F 397 30

VISTA VISTA HIGHWAY 101 Sat LOOPED Sat 61 60

VISTA VISTA HIGHWAY 101 Sat LOOPED M-F 36 60

VISTA VISTA HIGHWAY 126 LOOPED Sun 179 60

VISTA VISTA HIGHWAY 126 LOOPED Sat 167 60

VISTA VISTA HIGHWAY 126 LOOPED M-F 378 60

VISTA VISTA HIGHWAY 126 Sat LOOPED Sun 75 60

VISTA VISTA HIGHWAY 126 Sat LOOPED Sat 291 60

VISTA VISTA SANTA PAULA COMMUTER M-F 44 2

Simi Valley Transit SIMI VALLEY A Sat 394 30

Simi Valley Transit SIMI VALLEY A M-F 773 30

Simi Valley Transit SIMI VALLEY B Sat 348 30

11/10/2009 4



Data Type Average Daily Passenger Boardings User can only complete areas shaded in yellow.

Current Data Month March * indicates field required for output calculation.

Current Data Year 2009
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Sample Transit Sample Route Sun 200 60 15 Yes Yes No Yes 626 213%

Simi Valley Transit SIMI VALLEY B M-F 623 30

Simi Valley Transit SIMI VALLEY C Sat 165 60

Simi Valley Transit SIMI VALLEY C M-F 258 60

Simi Valley Transit SIMI VALLEY D Sat 59 90

Simi Valley Transit SIMI VALLEY D M-F 104 90

Thousand Oaks Transit Thousand Oaks Route 1 - GOLD M-F 231 45

Thousand Oaks Transit Thousand Oaks Route 2 - GREEN M-F 190 20

Thousand Oaks Transit Thousand Oaks Routes 3 & 4 - RED M-F 135 45

Camarillo Area Transit CAMARILLO 1 TO COMMUNITY CENTER M-F 66 60

Moorpark Transit MOORPARK ROUTE 1 M-F 10 60

Moorpark Transit MOORPARK ROUTE 2 M-F 123 60

Please Contact Kim Chan at Jacobs Engineering if you need more lines. 
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VCTC Simple Ridership Forecast Model

Model Assumptions

A route-by-route model that factors up current ridership based on the elasticity factors from the 

TCRP report for service frequency changes. The factors vary depending on important route 

characteristics, as indicated by the literature. Similarly, factors for timed transfers are used to 

account for bus meet improvements, scaled based on headway.

IMPORTANT NOTE: This model is very limited as it uses factors that are interpolations or averages 

of a few case studies. It is also not able to estimate ridership on new routes; it can only estimate 

new ridership on existing routes given changes in service levels.  Similarly, this model should not be 

used to assess dramatic changes in route service level, such as peak-only commuter service with 1 

or 2 buses per day upgraded to all-day service.  Service changes like these are outside the ability of 

this model to assess.

In contrast, actual ridership depends on specific local characteristics, including but not limited to:

    - Origin and destination trip patterns

    - Travel time to key activity centers

    - Competing transit service availability

    - Population & employment densities

    - Parking costs

    - Transit system connectivity

    - Frequency

Since this model does not directly account for any of these important factors, its results must be 

viewed cautiously.   However, it should produce a rough order-of-magnitude estimate of ridership 

given service frequency changes.  The model assumptions include the following five factors, based 

on observations of the route and the area it serves:

   (1)   A base elasticity of 0.3 for service improvements in a suburban environment.

   (2)   If the majority of the route serve a healthy and growing economic environment, then 

          an additional elasticity of 0.2

   (3)  If the majority of the route serves middle and high income areas, then an additional

          elasticity of 0.2

   (4)  If the majority of the route serves walkable areas, then an additional elasticity of 0.2

   (5)  - For routes with a current headway of 60 minutes or greater, assume a 100% factor.

         - For routes with a current headway of 31-59 minutes, assume a 75% factor.

         - For routes with a current headway of 30 minutes, then assume a 50% factor

         - For routes with a current headway of 16-29 minutes, then assume a 25% factor

         - For routes with a current headway of 15 minutes or less, then assume a 10% factor.

To account for ridership gains with the scheduling of timed transfers for the route’s major transit 

centers, regardless of other improvements, the following scale is proposed:

    - For routes with a new headway of 60 minutes or greater, then assume a 15% factor.

    - For routes with a new headway of 31-60 minutes, then assume a 12% factor.

    - For routes with a new headway of 30 minutes, then assume a 10% factor.

    - For routes with a new headway of 16-29 minutes, then assume a 5% factor.

    - For routes with a new headway of 15 minutes or less, then assume a 1% factor.

Finally, assume a maximum cap to the system ridership increase of 300%.

These assumptions are based on our interpretation of the available research.
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VCTC Simple Ridership Forecast Model

Model Input Factors

Factor Name Input Description

General Service Improvements

Base Elasticity 0.30 Improvements in a suburban environment

Increase Factor due to Route Conditions

Economic Growth 0.20 Majority of route serves a growing economic environment

Middle / High Income 0.20 Majority of route serves middle and high income areas

Walkable 0.20 Majority of route serves walkable areas

Increase Factor for Decreased Headways 

60 minutes plus 1.00 Current headway is 60 minutes or more

31-59 minutes 0.75 Current headway is 31-59 minutes

30 minutes 0.50 Current headway is 30 minutes

16-29 minutes 0.25 Current headway is 16-29 minutes

15 minutes or less 0.10 Current headway is 15 minutes or less

Increase Factor for Timed Transfers

60 minutes plus 0.15 New headway is 60 minutes or more

31-59 minutes 0.12 New headway is 31-59 minutes

30 minutes 0.10 New headway is 30 minutes

16-29 minutes 0.05 New headway is 16-29 minutes

15 minutes or less 0.01 New headway is 15 minutes or less

Maximum Increase

300% 4

The User has no need to change these factors. These are only changed if the 

model assumptions change.
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Appendix E 

Public Involvement Documentation 
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November 10, 2009 
 

Mr. Steve DeGeorge 
Ventura County Transportation Committee 
950 County Square Drive, Suite 207 
Ventura, CA 93003 
 
Dear Steve: 
 
The following is a detailed description/documentation of our work on behalf of the Ventura County 
Transportation Commissions’ Transit Investment Study. 
 
Introduction 
Consensus Planning Group, Inc. (Consensus) was retained by Jacobs Engineering Group, Inc. to 
facilitate a community outreach program on behalf of the Ventura County Transportation 
Committee’s Transit Investment Study.   
 
The goals of the Public Participation Plan were to: 

  Communicate proactively with stakeholders about the Transit Investment Study and how 
their participation is important in the planning process  

  Ensure that Ventura County Transportation Commission (VCTC) Board Members and 
Elected Officials were kept apprised of the planning process and key milestones 

  Educate and engage a broad-based group of stakeholders  
  Elicit feedback from stakeholders regarding key transportation needs 

 
The objectives of the Public Participation Plan were to: 

  Utilize a variety of outreach techniques that make it easy for stakeholders to be informed 
and participate at whatever level of interest or time available 

  Develop public information materials that are engaging through design and function 
while conveying complex technical information in clear and concise language 

  Communicate with stakeholders and document the entire outreach effort 
 
Following is a detailed report of the activities accomplished by Consensus: 
 

  Created Public Participation Plan (Appendix 1) for the project: 
  Developed and refined draft public participation plan, including samples of an 

interview questionnaire and interview request letter 
  Presented and followed up with Transcom members to elicit their thoughts and 

obtain recommendations on who to involve in this process within their respective 
jurisdictions 

  Updated public participation plan based on feedback by Transcom members 
  Finalized public participation plan 
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  Created key stakeholders database to distribute information about the Transit Investment 
Study (Appendix 2) that included: 

  Ventura County of Governments study participants 
  Ventura County Transportation Commission Board members  
  Transportation-oriented groups 
  Elected officials 
  Business groups 
  Community-based organizations 
  Political organizations 
  Neighborhood associations 
  Institutions 
  Top employers 
  City Transportation/Planning Commissions 

 
  Participated in January 29, 2009 Ventura County of Governments’ (VCOG) meeting 

  Developed questionnaire for January 29 VCOG meeting (Appendix 3) 
  Staffed meeting and engaged participants to complete survey 
  Conducted follow-up calls to meeting attendees to encourage study participation 
  Prepared technical report to summarize responses from VCOG members 

(Appendix 4) 
 

  Established feedback mechanism for Transit Investment Study on www.goventura.org 
  Created architecture for inclusion of Transit Investment Study on website 

(Appendix 5) 
  Developed web-based survey form for visitors to complete online 

 
  Planned two community workshops to officially seek comments and feedback regarding 

transit needs within the county 
  Identified and secured dates and venues for workshops in Camarillo and Thousand 

Oaks 
  Developed community workshop strategy and format (Appendix 6) 
  Created mailing invite and printed and conducted mailing to more than 500 

contacts (Appendix 7) 
  Noticed all community-based organizations and neighborhood associations, 

transportation-oriented groups, and local libraries in Ventura County to distribute 
community workshop invitation to their memberships and post invitation in public 
gathering sites 

  Designed and purchased Ventura County Star and Acorn advertisements in 
advance of the workshops (Appendix 8) 

  Revised questionnaire for community workshops (Appendix 9) 
  Drafted funding board for Funding station at workshop 
  Prepared materials for the workshops including sign-in sheets, team name tags, 

and VCTC commission name tags  
  Organized and staffed April 9th workshop in Camarillo and April 15th workshop in 

Thousand Oaks  
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Organizations contacted and results achieved include: 
– Cabrillo Economic Development Corporation 

Resulted in distribution of invite to all offices and properties they own 

– Ventura County Visitors and Convention Bureau 
Resulted in calendar section of website and on upcoming events banner on 

the home page 

– Camarillo Council on Aging 
Resulted in the transportation committee chair making an announcement at 

their committee meeting and forwarding the invite to the rest of the council 

– Ventura Agricultural Association 
Resulted in forwarding of invite to board members and general membership 

of the Association 

– Ventura County Civic Alliance 
Resulted in forwarding of invite to membership 

– Filipino American Council of Ventura County 
Resulted in announcement at March 31 board meeting and distribution of 

invite to Council membership via email 

– Wilson Senior Center 
Resulted in posting of invite in event bulletin 

– Lions Club 
Resulted in posting of information on website 

– LULAC 
Resulted in forwarding invite to board and announcement at upcoming 

meeting 

– Rotary District Office 
Resulted in distribution of invite at all district offices 

– Senior Concerns 
Resulted in forwarding of invite to staff and members 

– Ventura County Regional Energy Alliance 
Resulted in forwarding of invite to staff 

– Ventura Senior Recreation Center 
Resulted in forwarding of invite to centers and staff 

– City of Thousand Oaks Council on Aging 
Resulted in an e-blast to more than 600 people 

– Ventura County Area Council on Aging 
Resulted in forwarding of invite to all staff 

– Ventura County Parks Department 
Resulted in forwarding of invite to all staff 

– Camarillo Library 
Resulted in posting of invite on library’s bulletin 

– Fillmore Library 
Resulted in posting of invite on library’s bulletin 

– Moorpark Library 
Resulted in posting of invite on library’s bulletin 

– Santa Paula Public Library/Blanchard Community Library 
Resulted in posting of invite on library’s bulletin 
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– Grant R. Brimhall Library 
Resulted in posting on invite on library’s bulletin 

– Oxnard Public Library 
Resulted in distribution of invite to all Oxnard libraries 

– Ventura County Library 
Resulted in distribution of invite to 14 libraries in County 

– Help of Ojai 
Resulted in posting of invite at center 

– Port Hueneme Community Center 
Resulted in posting of invite at center 

– Moorpark Active Adult Center 
Resulted in posting of invite on event’s bulletin and forwarding of invite to all 

staff 

– Ojai Valley Green Coalition 
Resulted in mention in April newsletter 

 
  Managed daily and weekly activities for the project including: 

  Participating in weekly team conference calls and discussions regarding 
community outreach activities 

  Checking the project hotline daily for inquiries about the study and workshop 
RSVPs 

 
  Media relations: 

  Consensus secured an interview with the Ventura County Star showcasing the 
study and the workshops.  Consensus created a media brief with key themes and 
messages and staffed the interview with Darren Kettle, VCTC Executive Director.  
The interview resulted in an article in the paper prior to the April 9th community 
workshop in Camarillo.   
 

Conclusion and Next Steps 
In today’s politically sensitive and competitive funding environment, broad public participation and 
support is critical to the success of any major public infrastructure project.  However, getting the 
general public to participate in the development of a project is getting ever more challenging as 
stakeholders spend more and more time commuting to/from work and engaged in essential daily 
activities.  We witnessed this challenge first hand. 
 
In order to obtain the sought-after feedback from the community and to ensure that any plans the 
Commission puts forth for the future of transit in the county encompass the thoughts of the 
residents, we recommend hosting additional workshops throughout the county.  Our budget only 
allowed for two workshops, this limited the number of participants because of travel limitations 
and time constraints.   
 
In addition, to raise awareness about the Commission throughout the county with the goal of 
greater participation in determining the future of transit, we suggest individual meetings with 
stakeholder organizations throughout the county including Chambers of Commerce, major 
employers, business groups, homeowner associations, community-based and social service 
organizations, and schools, colleges, and universities.  While these groups were contacted to 



 

626 Wilshire Boulevard, Suite 1000     Los Angeles, CA 90017     T: (213) 438-1755     F: (213) 438-1764 

 

 

participate in the study, they did not contribute in a significant way.  Attending their monthly 
meetings or meeting with them in their locales will generate additional feedback desired for the 
study.  
 
Please do not hesitate to contact me at (213) 438-1755 ext. 117 with any questions.   
 
Sincerely,  
 
 
 
Sara M. Costin 
Director 
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Executive Summary 

Consensus Planning Group, Inc. (CPG), worked with the Ventura County Transportation 

Commission (VCTC) to solicit feedback from key stakeholders in Ventura County to help identify 

current and future transportation needs throughout the County.  

At the Ventura County Council of Governments’ monthly meeting on January 29, 2009 a survey 

was given to elected officials and other city representatives representing the ten cities of 

Ventura County.  The survey serves as one component of VCTC’s Transit Investment Study 

(TIS). Due to their intimate understanding of constituent issues, especially those relating to local 

and regional transportation issues, their feedback is critical for the TIS.  

The most important issues to the participants with regard to the current and future 
transportation needs for Ventura County are (in order of prevalence):  
 

1. Frequency of transit thereby reducing headways. 

2. Connectivity between east and west Ventura County. 

3. Accessibility to transit via more strategically based bus stops and increasing 
weekend/evening service. 

4. Service deficiencies throughout Ventura County especially in Santa Paula, Fillmore and 
Ojai. 

5. Lack of funding throughout Ventura County creating transportation challenges on both 
the local and regional level; however, participants largely agreeing that constituents 
would not support a tax measure to increase funding. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Key Issues 

Key Issues Summary 

Based on questionnaires submitted to date, the following are the key issues raised by 

stakeholders: 

 

Regional 

 

1. Frequency- More frequent service would minimize the amount of time riders spend on 

the bus and would help promote transit as a viable transportation alternative.  

2. Connectivity- Lack of connectivity and coordination between cities makes it difficult for 

transit riders to travel from one side of the county to the other, whether east to west or 

north to south. Stronger transit connections between cities need to exist to create 

accessibility to jobs, educational centers, government centers, etc. 

3. Accessibility- Enhance accessibility by providing more busses, additional strategic bus 

stops and improving service during evenings and weekends. 

4. Multi-modal transit center- Create a transit hub in downtown Ventura that ties 

Metrolink, Amtrak, Greyhound, VISTA and future rail service. 

5. Regional bus service- Combine existing transit services into one regional bus service 

managed by a regional authority. Respondents said this would increase the 

effectiveness of funding and service throughout Ventura County.  

 

Local 

 

1. Transit deficiencies- 

a. Increase transit options specifically VISTA service in East County cities such as 

Ojai, Fillmore, Santa Paula, and Piru not only to connect between cities but 

enhance accessibility to the rest of the county. 

b. Currently, unincorporated areas outside of Ojai city limits do not have sufficient 

public transit options. 

c. Northwest Port Hueneme and Hueneme Bay do not have mass transit especially 

for seniors who reside in that region. 

d. Improve transit west of Victoria Avenue, beach communities, and Oxnard 

Transportation Center. 

e. Bus routes in Thousand Oaks are inefficient. 

2. SR-101/ SR-23 interchange- Upgrade existing interchange to reduce bottlenecks and 

increase the flow of traffic. 

3. Dial-A-Ride programs- Protect transportation options for the aging and disabled 

population who depend on dial-a-ride and paratransit programs to travel throughout 

Ventura County. 

4. SR- 118- Widen and landscape SR-118 to increase flow of traffic in Simi Valley, 

Thousand Oaks and Moorpark region. 



 

 

5. Metrolink- Expand Metrolink service in Ventura County by providing a station in 

downtown Ventura and Thousand Oaks. 

6. Bike paths- Create more bike paths and increase pedestrian pathways in every city. 

7. Bus shelters- Provide more bus shelters in every city. 

8. Funding- Provide funding for Ojai Trolley, Gold Coast Transit, and HELP Ojai’s van 

service. 

9. Improvements- Improve bypass on Highway 33 through Casitas Springs to increase 

safety and reduce traffic. 

10. Street paving- Improve both streets and highways by repaving existing roads. 

 

Funding 

 

The general consensus is that there is not enough funding on both the local and regional levels 

and there is an ongoing struggle to find resources to fund projects. Cities are faced with difficult 

challenges when prioritizing projects based on limited federal financial support. Furthermore, 

Ventura County lacks funding for both capital projects and ongoing maintenance and 

operations. 

1. Tax Measure 

a. More than half of the participants said that their constituents would not support a 

tax measure devoted to transportation infrastructure. Reasons cited include the 

state of the economy as well as increasing taxes on the State level, and for cities 

like Oxnard and Port Hueneme a ½ cent sales tax is already in place to fund 

transportation improvements. 

b. Those who thought their constituents would support a county wide tax measure 

said it would require an extensive public relations effort to educate stakeholders 

on the necessity and benefits of implementing such a measure. Benefits to 

emphasize would include increasing support for transit operations, improving 

transportation services for workers in the county, and highlighting how the 

measure will improve quality of life. 

 

Other concerns 

 

1. Geography- The geography of Ventura County makes it difficult to develop a cohesive 

county wide transportation system because the region is extremely large and spread out 

(about 1,800 square miles) and is divided by the Conejo grade.  

2. Light rail- Although transit is important, various participants mentioned the pursuit of 

light rail as a viable transportation option for the future. The Conejo grade poses an 

impediment to light rail, so other routes such as Highway 126 should be considered for 

future light rail development to transport East County residents to the Santa Clarita 

Valley and Ventura government and employment centers. 

 



 

 

Conclusion        

Participants who advocated the pursuit of both regional and local transit solutions believe that 

by addressing both issues concurrently the most effective transportation vision will be created 

that tackles local and county-wide transit needs. However, participants who favored regional 

transit planning as Ventura County’s priority believe we need to solve current deficiencies first 

and develop a comprehensive transportation plan for the future on a regional scale. As noted, 

participants sited frequency, connectivity and accessibility to transit on both a regional and local 

level as the largest impediment to the use of transit throughout Ventura County. Only by 

addressing these current and future needs will Ventura County be able to increase ridership and 

create a transit system that is convenient and viable. Locally, East County cities are the least 

connected to the rest of Ventura County and other areas such as Santa Barbara, Los Angeles 

and Santa Clarita. Transit service in these cities needs to be improved on a large scale by 

providing more routes, more buses and higher frequency of service. Although the future 

transportation vision of Ventura County depends largely on the availability of funding resources, 

participants were reluctant to advocate the implementation of a regional tax measure devoted to 

expanding transportation infrastructure, citing the state of the economy and increasing taxes 

throughout the state as existing obstacles; however, participants noted that a strategic public 

relations campaign that educated voters on the needs and benefits could be effective in swaying 

voters. 

 

 

 

 

 



 

 

Questionnaire Participants      

Questionnaire/Interview 
Participant 

Organization 

Linda Parks Supervisor, Ventura County 2nd District 

Donald J. Katz Staff Member, Ventura County 2nd Supervisorial District 

Kathy Long Supervisor, Ventura County 3rd District 

Kristy Weir Mayor, City of Buenaventura 

Don Waunch Mayor, City of Camarillo 

Kevin Kildee Vice Mayor, City of Camarillo 

Jennifer Herrera City of Camarillo 

Mark Van Dam Mayor Pro Tem, City of Moorpark 

Joe DeVito Mayor, City of Ojai 

Sylvia Muñoz-Schnopp Councilmember, City of Port Hueneme 

Tony Volante Former Mayor, City of Port Hueneme 

Judy Rice City Clerk, City of Santa Paula 

Fred Robinson Councilmember, City of Santa Paula 

John Procter Former Councilmember, City of Santa Paula 

Steven Sojka Councilmember, City of Simi Valley 

Carl Morehouse  Councilmember, City of Ventura 
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I. Executive Summary 
 

The Ventura County Transportation Commission (VCTC) commissioned a study to 

identify issues concerning existing public transportation needs and service deficiencies 

in Ventura County.  VCTC hired Consensus Planning Group, Inc. (Consensus) to solicit 

feedback from stakeholders in Ventura County.  Consensus utilized a variety of outreach 

techniques to ensure stakeholders throughout the County were informed and 

participated in the study.  Specifically Consensus,  

  Solicited elected officials to participate in one-on-one or telephone interviews.   

  Created a key stakeholders database of more than 550 to distribute information 

about the study. 

  Participated in the January 29, 2009 Ventura County of Governments’ (VCOG) 

meeting for newly-elected officials. 

  Established a feedback mechanism for the study on www.goventura.org. 

  Planned two community workshops (on April 9 and April 15) to seek comments 

and feedback regarding transit needs within the County.  Outreach for these 

events included a direct mail/return request piece to more than 550 residents and 

local/regional organizations and (2) follow-up phone calls to remind organizations 

about the workshops and obtain commitments. 

Of the 56 surveys received at the workshops and on-line, the two most discussed issues 

among respondents were (1) reliability, accessibility, and frequency of transit options 

throughout Ventura County and (2) the need for connectivity between east and west 

Ventura County. 

Participants at the community workshops expressed their appreciation and support for 

such venues to provide comments, and encouraged VCTC to host additional events 

throughout the County.  Our sense is that many attendees had not previously 

participated in transportation meetings held by VCTC or the transit operating agencies. 

II. Methodology  

The questionnaire was used at three stakeholder meetings:  

(1) January 29, 2009 Ventura County of Governments’ monthly meeting,  

(2) April 9, 2009 VCTC Community Workshop in Camarillo and  

(3) April 15, 2009 VCTC Community Workshop in Thousand Oaks.   
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The questionnaire was also available on the VCTC website (www.goventura.org).  The 

workshops were publicized in the Ventura County Star and The Acorn newspapers.  

Leading up to each workshop, Consensus conducted reminder phone calls to leading 

business groups, transportation-oriented groups, and community-based organizations to 

encourage attendance and participation.  Several of these groups committed to 

distribute the workshop invitation to their membership, post the workshop information on 

their membership calendar, announce the workshop at their board meeting, post the 

workshop information on their website, and mention the workshop in their newsletters. 

Fifty-six surveys were collected from two community workshops (April 9, 2009 in 

Camarillo and April 15, 2009 in Thousand Oaks), at the Ventura County Council of 

Governments’ monthly meeting on January 29, 2009, and via the www.goventura.org 

website. 

Participants who attended the community workshops were key stakeholders, community 

group leaders and Ventura County residents. The participants represented various cities 

including:  

Ventura 15 

Camarillo 14 

Oxnard 5 

Newbury Park 5 

Ojai 3 

Port Hueneme 3 

Santa Paula 3 

Simi Valley 2 

Somis 2 

Oak Park 1 

Thousand Oaks 1 

Moorpark 1 

Buenaventura 1 
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III. Questions Asked 

1.   What Ventura County city do you reside? 

2.   Which specific issues concern you regarding the existing public transportation 

 services and/or infrastructure? 

3.   In your opinion, what are the most commonly cited transportation infrastructure 

 deficiencies? 

4.  In Ventura County, which areas/communities do you believe have insufficient 

 public transit options? 

5. Should Ventura County be focused on pursuing local or regional transit 

 solutions? 

6. Which public transit projects do you believe are a priority? 

7. In your city, do you believe there is adequate funding for public transportation?  

 Which projects do you believe should receive funding? 

8. Would you and/or your friends and family support a regional tax measure 

 devoted to expanding transportation infrastructure? 

9. In your opinion, what can VCTC do to encourage cooperation between cities to 

 form a cohesive transportation vision? 

10. Please identify any current issues or concerns that you are aware of in your 

 community that may affect future transportation improvements. 

11. What can VCTC do in their public outreach and/or information materials to 

 encourage community members to participate in this study? 

12. What key stakeholders/organizations would you suggest meeting with that would 

 be interested in participating in this study? 

13. Are there any additional transportation improvements that are needed that we 

 have not discussed? 
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IV. Key Findings from the Public 

Overall, respondents feel that public transit is slow and inconvenient.  There is an 

overwhelming sense that connectivity around the County needs to be improved whether it is 

by bus, train, or bike paths.  Generally residents feel that it is easier to get in their car and 

drive to their destination. 

Regional 

 

1. Frequency- More frequent service would minimize the amount of time riders 

spend on the bus and would help promote transit as a viable transportation 

alternative.  

2. Connectivity- Lack of connectivity and coordination between cities makes it 

difficult for transit riders to travel from one side of the County to the other, 

whether east to west or north to south. Stronger transit connections between 

cities need to exist to create accessibility to jobs, educational centers, 

government centers, etc. 

3. Accessibility- Enhance accessibility by providing more busses, additional 

strategic bus stops and improving service during evenings and weekends.  

Identify job access areas that should be transit accessible. 

4. Multi-modal transit center- Create a transit hub in downtown Ventura that ties 

Metrolink, Amtrak, Greyhound, VISTA and future rail service. 

5. Regional bus service- Combine existing transit services into one regional bus 

service managed by a regional authority. Respondents said this would increase 

the effectiveness of funding and service throughout Ventura County.  

6. Expansion- Work to expand Gold Coast in the west and work on a regional 

system for the east County; integrate services with VISTA. 

7. VCOG/VCTC- Merge VCOG and VCTC into a true regional planning and 

transportation agency; give the new agency power to create the Sustainable 

Communities Strategy required under SB 375. 

 

Local 

 

1. Transit deficiencies- 

a. Increase transit options specifically VISTA service in East County cities 

such as Ojai, Fillmore, Santa Paula, and Piru not only to connect between 

cities but enhance accessibility to the rest of the County. 

b. Currently, unincorporated areas outside of Ojai city limits do not have 

sufficient public transit options. 

c. Northwest Port Hueneme and Hueneme Bay do not have mass transit 

especially for seniors who reside in that region. 
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d. Improve transit west of Victoria Avenue, beach communities, and Oxnard 

Transportation Center. 

e. No public transit from Simi Valley to Oxnard. 

f. Bus service is lacking in Port Hueneme, Thousand Oaks, and Camarillo. 

g. Cal State Channel Islands buses are too large and limited to only a few of 

the campus roadways. 

h. VISTA is the only option from Ventura to Santa Barbara. 

i. Increased daytime/evening and night connections with VISTA Coastal 

Express. 

2. Dial-A-Ride programs- Protect transportation options for the aging and disabled 

population who depend on dial-a-ride and paratransit programs to travel 

throughout Ventura County. 

3. Metrolink- Expand Metrolink service in Ventura County by providing a station in 

downtown Ventura and Thousand Oaks. 

4. Bike paths- Create more bike paths and increase pedestrian pathways in every 

city. 

5. Bus shelters- Provide more bus shelters in every city. 

6. Funding- Provide funding for Ojai Trolley, Gold Coast Transit, and HELP Ojai’s 

van service. 

7. Street paving- Improve both streets and highways by repaving existing roads.  

8. SR-101/ SR-23 interchange- Upgrade existing interchange to reduce 

bottlenecks and increase the flow of traffic. 

9. SR- 118- Widen and landscape SR-118 to increase flow of traffic in Simi Valley, 

Thousand Oaks and Moorpark region. 

10. Improvements- Improve bypass on Highway 33 through Casitas Springs to 

increase safety and reduce traffic. 

 

Funding 

 

The general consensus is that there is not enough funding on both the local and regional 

levels and there is an ongoing struggle to find resources to fund projects. Cities are 

faced with difficult challenges when prioritizing projects based on limited federal financial 

support. Furthermore, Ventura County lacks funding for both capital projects and 

ongoing maintenance and operations. 

Potential Tax Measure 

 

While more than half of those that responded at the VCOG meeting said that their 

constituents would not support a tax measure devoted to transportation infrastructure, 

more than 60% of the attendees from the community workshops said they would support 

a tax measure.  
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V. Key Findings from Elected Officials 

One-on-one interviews were conducted with 16 elected officials about their perspectives 

on the transportation needs of the County.  The most important issues with regard to the 

current and future transportation needs for Ventura County were (in order of 

prevalence):  

 

1. Frequency of transit thereby reducing headways. 

2. Connectivity between east and west Ventura County. 

3. Accessibility to transit via more strategically based bus stops and increasing 

weekend/evening service. 

4. Service deficiencies throughout Ventura County especially in Santa Paula, 

Fillmore and Ojai. 

5. Lack of funding throughout Ventura County creating transportation challenges on 

both the local and regional level; however, participants largely agreeing that 

constituents would not support a tax measure to increase funding. 
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WESTSIDE SANTA CLARITA VALLEY 
Roadway Phasing Analysis 
 

 

The purpose of this analysis is to evaluate the phased construction of new roadways within the 

Westside area of the Santa Clarita Valley.  Traffic volume forecasts are presented and are utilized to 

evaluate the proposed phasing plan. 

 

1.0 BACKGROUND 

The Westside of the Santa Clarita Valley is defined for the purpose of this analysis as the general 

area west of the Interstate 5 freeway, north of the existing Stevenson Ranch area, south of the Hasley 

Canyon/Val Verde area, and east of the Ventura County line, as depicted in Figure 1.  It includes the 

Newhall Ranch Specific Plan area and the entire area is generally under a single ownership.  The Newhall 

Ranch Specific Plan along with Entrada, Legacy Village and the buildout of the Commerce Center 

represent all the projects that will build out this area over the next 25 years.  

 

As the land development occurs, new roadway infrastructure will be constructed to serve the 

Westside area.  New highways, which include three bridge crossings of the Santa Clara River, as well as 

extensions of existing highways such as Magic Mountain Parkway, Valencia Boulevard, Pico Canyon 

Road, and Commerce Center Drive, will provide the backbone highway system for the Westside.  This 

analysis evaluates the phasing of that infrastructure in relation to the projected development. 

 

2.0 METHODOLOGY 

The timing and order of roadway construction is primarily based on the land development of the 

areas served by the roads.  A draft master land use phasing plan has been prepared by the land owner for 

use with this analysis, and the plan provides the basis for the trip generation characteristics (amount and 

location) within the area being studied.    

 

Several milestone years are modeled using versions of the Santa Clarita Valley Consolidated 

Traffic Model (SCVCTM) specially prepared for this analysis.  These horizon years start at year 2011 and 
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continue through the year 2030.  Detailed land use projections for the Westside area are utilized for the 

trip generation estimates for each of the horizon years.  Outside the Westside area, trip generation 

estimates are interpolated using the SCVCTM Interim Year setting and Long-range Cumulative setting as 

the basis for the interpolation.  

 

Figure 2 illustrates how the land use for the Westside area is projected to increase over time.  

Also shown in the figure is the corresponding trip generation for the same time period.  Note that the 

Westside area as used in this analysis includes the Commerce Center, which accounts for the majority of 

the non-residential development of the initial years of the land use plan. 

 

Figure 3 provides the corresponding information for the non-Westside portion of the Santa Clarita 

Valley.  Details of the land use projections for the Westside area are provided in the following section. 

3.0 WESTSIDE LAND USE 

With the exception of the Commerce Center area, which currently has around 6.5 MSF of 

occupied industrial park uses, the existing condition of the Westside area is largely undeveloped.  A 

summary of the Westside land use by development area is provided in Table 1, which shows the 

estimated dates for first occupancy and buildout. 

 

Table 2 provides a summary of occupancy projections for the Westside area.  Detailed land use 

and trip generation estimates for each planning area are provided in Appendix A for each of the horizon 

years selected for analysis. 

4.0 ROADWAY PHASING PLAN 

A master phasing plan for Westside area roadways has been developed to serve the areas listed in 

the previous section.  A total of seven distinct stages have been identified and are illustrated in Figure 4 

through Figure 10.   

 

The figures are organized such that roadway construction is identified by the years in which the 

construction needs to take place, which will tie in with the issuance of Certificates of Occupancy. 

 

text continued on Page 15 
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Newhall Land Westside Land Use
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 ▲Initial 9 MSF includes the existing Commerce Center plus estimated Commerce Center  
 occupancies through 2008. 
 

Newhall Land Westside Trip Generation
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Figure 2:  Westside Land Use and ADT Growth Trends 
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Santa Clarita Valley (excluding Westside) Land Use
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Santa Clarita Valley (excluding Westside) Trip Generation
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Figure 3:  Santa Clarita Valley (excluding Westside) Growth Trends 
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Table 1:  Westside Land Use by Development Area 

Area/Land Use Amount First Occupancy Buildout 

LANDMARK VILLAGE (NEWHALL RANCH) 

Residential  1,444 DU 2008 2011 

Commercial  1,033 TSF 2008 2011 

MISSION VILLAGE (NEWHALL RANCH) 

Residential  5,331 DU 2009 2023 

Commercial  1,299 TSF 2009 2023 

HOMESTEAD (NEWHALL RANCH) 

Residential  5,686 DU 2011 2025 

Commercial  1,330 TSF 2023 2030 

ENTRADA 

Residential  3,230 DU 2011 2019 

Commercial  3,285 TSF1 2008 2030 

Hotel  300 Room 2023 2023 

LEGACY VILLAGE (STEVENSON RANCH) 

Residential  3,500 DU 2012 2020 

Commercial  375 TSF 2019 2022 

POTRERO VILLAGE  (NEWHALL RANCH) 

Residential  8,424 DU 2013 2030 

Commercial  1,257 TSF2 2019 2030 

COMMERCE CENTER 

Commercial  13,100 TSF3,4 existing 2014 

TOTAL 

Residential  27,615 DU 2008 2030 

Commercial  21,679 TSF existing 2030 

Hotel  300 Room 2023 2023 
1VTTM 52295 only. Excludes other development by others that is part of the same traffic analysis zone. 
2Excludes water reclamation plant. 
3Includes existing development in the Commerce Center. 
4Sterling Project (approximately 1.3 MSF) is not included in the above total but traffic forecasts include full 
occupancy of the Sterling site by 2011. 
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Table 2:  Westside Area Occupancy Projections 

 Cumulative Occupancy Projections by Year 

 2008-2011 2012 2013-2014 2015-2018 2019-2022 2023-2025 2026-2030 

Location DU MSF DU MSF DU MSF DU MSF DU MSF DU MSF DU MSF 

Landmark Village 1,444 1.03 1,444 1.03 1,444 1.03 1,444 1.03 1,444 1.03 1,444 1.03 1,444 1.03 

Mission Village 531 .29 932 .29 1,874 .31 3,930 .64 5,297 .96 5,331 1.30 5,331 1.30 

Homestead (No.) -- -- -- -- -- -- -- -- 479 -- 1,779 .60 1,779 1.33 

Homestead (So.) 112 -- 312 -- 851 -- 2,289 -- 3,907 -- 3,907 -- 3,907 -- 

Potrero Village -- -- -- -- 114 -- 1,169 -- 3,516 .50 5,810 .90 8,424 1.36 

Legacy Village -- -- 97 -- 597 -- 2,586 -- 3,500 .38 3,500 .38 3,500 .38 

Entrada 150 .431 391 .43 1,186 .43 3,097 1.23 3,230 1.68 3,230 2.47 3,230 3.58 

Commerce Center -- 10.462 -- 11.42 -- 13.10 -- 13.10 -- 13.10 -- 13.10 -- 13.10 

 
Total 2,237 12.21 3,176 13.17 6,066 14.87 14,515 16.00 21,373 17.65 25,001 19.78 27,615 22.08 

 
Net Increase from 
Previous Period -- -- 939 .96 2,890 1.70 8,449 1.13 6,858 1.65 3,628 2.13 2,614 2.30 

 
1Includes existing Castaic Junction area development and anticipated occupancies between existing and 2011. 
2Includes existing Commerce Center development and anticipated occupancies between existing and 2011. 
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Completing the roadway construction by the years indicated will serve the land use plan as 

currently envisioned for that year and the years immediately following, after which additional 

infrastructure will be needed to serve additional development.  Therefore, the infrastructure shown in each 

stage of construction will accommodate the land use development that will be occurring while the next 

stage of new roadways are being constructed.  A description of each roadway construction stage, the 

estimated completion dates for the construction, and the amount of development that can be supported by 

that stage, is provided in Table 3. 

 

Table 3:  Roadway Construction Stages 

Stage Description Completion Date 
Max 
DU 

Max 
MSF 

1 Construct access to Landmark Village from SR-126 
Construct access to Water Treatment Plant from SR-126 
Extend Magic Mountain Parkway into Mission Village 
Extend Westridge Parkway to Magic Mountain Parkway 
Widen The Old Road between Feedmill Road & the 
 relocated Rye Canyon interchange  
Extend Magic Mountain Parkway into Homestead  

End of 2007 
End of 2007 

Mid 2009 
Mid 2009 
Mid 2010 

 
End of 2010 

2,237 12.21 

2 Construct Commerce Center Drive Bridge/connect 
 Mission Village to SR-126 
Extend Valencia Boulevard into Legacy Village 
Extend Poe Parkway to Valencia Boulevard 

End of 2011 
 

End of 2011 
End of 2011 

3,176 13.17 

3 Extend Magic Mountain Parkway into Potrero Village 
Construct segments of Valencia Blvd (Potrero Village) & 
 Long Canyon Road 
Construct Long Canyon Road Bridge/connect Homestead 
 (South) to SR-126 
Widen SR-126 to 8-lanes between Commerce Center 
 Drive and Long Canyon Road 

End of 2012 
End of 2012 

 
End of 2012 

 
End of 2012 

6,066 14.87 

4 Extend Valencia Boulevard to Potrero Village/Magic 
 Mountain Parkway  
Widen The Old Road between the  relocated Rye Canyon 
 interchange to just north of SR-126 

End of 2014 
 

End of 2014 14,515 16.00 

5 Construct Valencia Blvd west of Long Canyon  Road 
Construct access to Homestead (North) from SR-126 at 
 Chiquito Cyn Rd and at San Martinez Grande Cyn Rd 
Extend Pico Canyon Road to Valencia Blvd 

End of 2018 
End of 2018 

 
End of 2018 

21,373 17.65 

6 Construct access to Homestead (North) from SR-126 at 
 County Line 

End of 2022 25,001 19.78 

7 Construct 3rd river crossing Bridge (Potrero/Valencia) 2030 27,615 22.08 

DU = Dwelling Units MSF = Million Square Feet (non-residential uses) 
Max = Maximum amount of land use to be supported by Stage 

 

The following section presents traffic model forecasts for the key stages of the phasing plan. 
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5.0 TRAFFIC FORECASTS BY PHASE 

Key roadway construction stages have been modeled using the corresponding amount of land use 

development to be supported by the new roadways.  Figures illustrate the Average Daily Traffic (ADT) 

volumes and the corresponding amounts of Westside land use development for each of the following 

scenarios: 

 

• Year 2011 Land Use Projections with Stage 1 Roadways (Figure 11 & Figure 12) 
• Year 2012 Land Use Projections with Stage 2 Roadways (Figure 13 & Figure 14) 
• Year 2014 Land Use Projections with Stage 3 Roadways (Figure 15 & Figure 16)  
• Year 2018 Land Use Projections with Stage 4 Roadways (Figure 17 & Figure 18)  
• Year 2022 Land Use Projections with Stage 5 Roadways (Figure 19 & Figure 20) 
• Year 2025 Land Use Projections with Stage 6 Roadways (Figure 21 & Figure 22)  
• Year 2030 Land Use Projections with Stage 61 Roadways (Figure 23 & Figure 24) 

 

As noted earlier, the roadways shown for each phase will be adequate to support the land 

development up to that year.  Roadway construction from the next stage will then need to be in place to 

accommodate the additional development of subsequent years. 

 

In addition to the roadway improvements outlined in the previous section, various intersection 

specific improvements will be required as part of each stage.  Table 4 lists the intersection improvements 

needed to maintain acceptable levels of service through buildout of the Westside area.  Constructing these 

intersection improvements as part of the indicated stages will result in the Intersection Capacity 

Utilization (ICU) values shown in Table 5 and the corresponding Levels of Service (LOS) shown in Table 

6 for the AM peak hour and in Table 7 for the PM peak hour.  Detailed ICU worksheets are provided in 

Appendix B. 

 

In all cases, levels of service are maintained at LOS D or better up to and including buildout of 

the Westside area with the roadways constructed during Stage 6.  Stage 7 will then complete the Westside 

roadway network (the County Highway Plan) by constructing the 3rd Santa Clara River crossing to 

complete the final segment of Valencia Boulevard (Potrero Canyon Road) between SR-126 and Potrero 

Village. 

text continued on Page 37 

                                                      
1 Year 2030 with Stage 7 Roadways (buildout conditions) was evaluated as part of the Newhall Ranch 
Specific Plan EIR and is not included as part of this phasing analysis. 
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Table 4:  Intersection Improvements by Stage 

Stage Intersection Improvements 

1 7. I-5 SB Ramps & SR-126 Add 4th WBT 

 9. The Old Road & I-5 SB Ramps (at 
Rye Canyon Road) 

Relocate intersection north of the existing location. Provide 1 
NBL (U-Turns only), 2 NBT, 1 shared NBT/NBR, 1 NBR, 2 
SBL, 3 SBT, 2 WBL, and 1 WBR 

 10. I-5 SB Ramps & Magic Mountain 
Pkwy 

Add 2nd SBR, 3rd EBT, 2nd EBR, 2nd WBL, and 4th WBT (part of 
the Magic Mountain Interchange Phase 2 project) 

 11. I-5 NB Ramps & Magic Mountain 
Pkwy 

Add shared NBL/NBR, 2nd EBL, 3rd EBT and convert 4th WBT 
to shared WBT/WBR (part of the Magic Mountain Interchange 
Phase 2 project) 

 25. The Old Road & Rye Canyon Road Add 2nd & 3rd NBT, 2nd SBL, and 3rd SBT. Restripe 1st WBR to 
a shared WBL/WBR. 

 26. The Old Road & Magic Mountain 
Pkwy 

Add 2nd NBL, 3rd NBT, 1st NBR, 2nd SBL, shared SBT/SBR, 1st 
SBR, 2nd EBL, 3rd & 4th EBT, 2nd WBL, and 4th WBT 

 28. The Old Road & McBean Pkwy Signal modification to add a northbound right-turn overlap 
phase. 

 80. Wolcott Way & SR-126 Add 1st NBL, 1st & 2nd NBR, 2nd SBL, 3rd EBT, 1st EBR, 2nd 
WBL, and 3rd WBT 

 81. Commerce Center Drive & Henry 
Mayo Drive 

Add 1st EBL, 1st & 2nd EBT, and 1st WBT (part of SR-126 grade 
separation project) 

 82/83. Commerce Center Drive &  
SR-126  

Construct grade separation for Commerce Center Drive at SR-
126 to include direct on- and off-ramps for WB SR-126, a loop 
on-ramp for SB Commerce Center Drive to EB SR-126, a direct 
on-ramp for NB Commerce Center Drive to EB SR-126, and a 
direct off-ramp for EB SR-126 to Commerce Center Drive 

 106. Commerce Center Drive & Magic 
Mountain Pkwy 

Construct new intersection. Provide 2 SBL, 1 SBR, 2 EBL, 3 
EBT, 3 WBT, and 1 WBR with right-of-way reserved for future 
conversion to a free-flow right-turn lane (part of the project to 
extend Magic Mountain Parkway to west of Commerce Center 
Drive) 

 107. Westridge Pkwy & Magic 
Mountain Pkwy 

Construct new intersection. Provide 1 NBL, 1 shared 
NBL/NBR, 1 NBR, 3 EBT, 1 EBR, 2 WBL, and 3 WBT (part of 
the project to extend Westridge Parkway to Magic Mountain 
Parkway) 

 110. Chiquito Canyon Road/Long 
Canyon Road & SR-126 

Add 1st NBL, 1st & 2nd NBT, 1st & 2nd NBR, 2nd SBL, convert 
SBR to 1st SBT, add 2nd SBT, 1st EBR, and 1st & 2nd WBL (part 
of the project to construct Long Canyon Road south of SR-126) 

 118. Six Flags Entrance & Magic 
Mountain Pkwy 

Add 1st SBR, 1st & 2nd EBL, 2nd, 3rd & 4th EBT, and 2nd, 3rd & 4th 
WBT (part of the project to extend Magic Mountain Parkway to 
west of Commerce Center Drive) 

 
(Continued) 
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Table 4:  Intersection Improvements by Stage (Continued) 

Stage Intersection Improvements 

2 28. The Old Road & McBean Pkwy Restripe southbound approach to add a 2nd SBL, signal 
modification to provide right-turn overlap phasing for NBR 

 81. Commerce Center Drive & Henry 
Mayo Drive 

Add 1st NBL, 1st, 2nd & 3rd NBT, 2nd SBL, 1st, 2nd & 3rd SBT, 1st 
EBR, 1st WBL, (part of the project to extend Commerce Center 
Drive south over the Santa Clara River) 

 104. Poe Pkwy & Valencia Blvd Construct new intersection. Provide 1 NBL, 1 NBR, 2 EBT, 1 
EBR, 1 WBL, and 2 WBT (part of the project to extend Poe 
Parkway to Valencia Boulevard) 

3 101. Long Canyon Road & Valencia 
Blvd 

Construct new intersection. Provide 2 SBL and 1 free-flow 
WBR (part of the project to construct Valencia Boulevard 
between Long Canyon Road & Magic Mountain Parkway) 

 102. Magic Mountain Pkwy & 
Valencia Blvd (Newhall Ranch) 

Construct new intersection. Provide 1 free-flow SBR, and 2 
EBL (part of the project to construct Valencia Boulevard 
between Long Canyon Road & Magic Mountain Parkway) 

4 25. The Old Road & Rye Canyon Road Add 2nd & 3rd WBL 

 101. Long Canyon Road & Valencia 
Blvd 

Add 1st NBT, 1st NBR, 1st SBT, and 1st WBL 

 102. Magic Mountain Pkwy & 
Valencia Blvd (Newhall Ranch) 

Add 1st & 2nd NBL, 1st & 2nd NBT, 1st NBR, 1st & 2nd SBL, 1st & 
2nd SBT, 1st & 2nd EBT, 1st EBR, 1st WBL, 1st & 2nd WBT, 1st 
WBR (part of the project to extend Valencia Boulevard west to 
Magic Mountain Parkway) 

5 12. I-5 SB Ramps & Valencia Blvd Convert 2nd WBR to a shared WBT/WBR 

 28. The Old Road & McBean Pkwy Add 1st WBR 

 96. San Martinez Grande Canyon Road 
& SR-126 

Add 1st SBL, and 1st WBR  

 101. Long Canyon Road & Valencia 
Blvd 

Add 1st NBL, 1st SBR, 1st & 2nd EBL, 1st, 2nd & 3rd EBT, and 1st 
& 2nd WBT (part of the project to extend Valencia Boulevard 
west of Long Canyon Road) 

 103. Pico Canyon Road & Valencia 
Blvd 

Construct new intersection. Provide 2 NBL, 1 NBR, 2 EBT, 1 
EBR, 1 WBL, and 2 WBT (part of the project to extend Pico 
Canyon Road to Valencia Boulevard) 

 106. Commerce Center Drive & Magic 
Mountain Pkwy 

Convert WBR to a free-flow right-turn lane 

 110. Chiquito Canyon Road/Long 
Canyon Road & SR-126 

Add 2nd NBL, 3rd SBT, 1st SBR, 2nd EBL, 3rd & 4th EBT, and 3rd 
WBT 

 
(Continued) 
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Table 4:  Intersection Improvements by Stage (Continued) 

Stage Intersection Improvements 

6a 14. I-5 SB Ramps & McBean Pkwy Add 2nd SBL 

 17. I-5 NB Ramps & Lyons Ave Add 1st free-flow WBR 

6b 10. I-5 SB Ramps & Magic Mountain 
Pkwy 

Convert 1st SBR to a shared SBL/SBR 

 16. I-5 SB Loop Ramp & Pico Canyon 
Road 

Restripe eastbound approach to add a 3rd EBT. 

 18. I-5 SB Ramps & Calgrove Blvd Add 2nd EBT and 2nd WBT 

 19. I-5 NB Ramps & Calgrove Blvd Add 2nd EBT and 2nd WBT 

 26. The Old Road & Magic Mountain 
Pkwy 

Add 5th EBT 

 29. The Old Road & Pico Canyon Road Convert SBR to 2nd SBT 

 80. Wolcott & SR-126 Add 4th EBT, 4th WBT, and right-turn overlap signal phasing for 
NBR 

 96. San Martinez Grande Canyon Road 
& SR-126 

Add 1st NBL, 1st NBT, 2nd SBL, 1st SBR, 1st EBR, and 1st WBL 

 
NB = Northbound NBL = NB Left-turn Lane NBT = NB Through Lane NBR = NB Right-turn Lane 
SB = Southbound  SBL = SB Left-turn Lane SBT = SB Through Lane SBR = SB Right-turn Lane 
EB = Eastbound  EBL = EB Left-turn Lane EBT = EB Through Lane EBR = EB Right-turn Lane 
WB = Westbound  WBL = WB Left-turn Lane WBT = WB Through Lane WBR = WB Right-turn Lane 
 
See Figure B-1 for intersection locations. 
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Table 6:  AM Peak Hour Level of Service Summary 

Intersection Exist. 2011 2012 2014 2018 2022 2025 2030 
7. I-5 SB Ramps & SR-126 A C C C C C C C 
8. I-5 NB Ramps & SR-126 A B B B A A B B 
9. Old Road & I-5 SB Ramps (at Rye Canyon) C A A A A A A A 
10. I-5 SB Ramps & Magic Mountain A A A A A B B B 
11. I-5 NB Ramps & Magic Mountain B A A A B B C C 
12. I-5 SB Ramps & Valencia A A A A B A A A 
13. I-5 NB Ramps & Valencia A A A A B B B C 
14. I-5 SB Ramps & McBean A A A A A A A A 
15. I-5 NB Ramps & McBean A A A A A A B B 
16. I-5 SB On-Loop & Lyons A A A A A A A A 
17. I-5 NB Ramps & Lyons A A A A A A A A 
18. I-5 SB Ramps & Calgrove A B B B B C C A 
19. I-5 NB Ramps & Calgrove B C C C D D D B 
20. I-5 SB Ramp & Lyons A A A A A A A A 
25. Old Road & Rye Canyon D B C C D D D D 
26. Old Road & Magic Mountain A A A A B C C D 
27. Old Road & Valencia A A A A B C C C 
28. Old Road & McBean A A A A A A A A 
29. Old Road & Pico A D D D C C D D 
80. Wolcott & SR-126 A A A A A B C C 
81. Commerce Center & Henry Mayo -- A A A A B C C 
82. Commerce Center & SR-126 EB Ramps -- A A A A A A A 
83. Commerce Center & SR-126 WB Ramps -- A B C C C D C 
96. Martinez/Potrero & SR-126 A A A A A A A B 
101. Long Canyon & Valencia -- -- -- A A A A A 
102. Newhall Ranch & Valencia -- -- -- A A A A B 
103. Pico Canyon & Valencia -- -- -- -- A A B B 
104. Poe & Valencia -- -- A A A A B B 
105. Westridge & Valencia A A A A A A A A 
106. Commerce Center & Magic Mountain -- A B D C A B C 
107. Westridge & Magic Mountain -- A A A A B B B 
110. Chiquito Canyon & SR-126 A A A A A B D D 
118. Six Flags Entrance & Magic Mountain -- A A A A A A A 
 
See Figure B-1 for intersection locations. 
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Table 7:  PM Peak Hour Level of Service Summary 

Intersection Exist. 2011 2012 2014 2018 2022 2025 2030 
7. I-5 SB Ramps & SR-126 A A B B B B B C 
8. I-5 NB Ramps & SR-126 A A B B B B B C 
9. Old Road & I-5 SB Ramps (at Rye Canyon) E B A A B B C D 
10. I-5 SB Ramps & Magic Mountain A B B B D D D C 
11. I-5 NB Ramps & Magic Mountain B B B B C D D D 
12. I-5 SB Ramps & Valencia A B B C D C D D 
13. I-5 NB Ramps & Valencia A B B B B B C C 
14. I-5 SB Ramps & McBean B C B C C D C D 
15. I-5 NB Ramps & McBean B C B B C C D D 
16. I-5 SB On-Loop & Lyons A C C C C D D D 
17. I-5 NB Ramps & Lyons B C C C D D D D 
18. I-5 SB Ramps & Calgrove B B B B C D D B 
19. I-5 NB Ramps & Calgrove A A A A A B C B 
20. I-5 SB Ramp & Lyons A A A A A B B B 
25. Old Road & Rye Canyon D C C C B C C D 
26. Old Road & Magic Mountain B B A B C C D D 
27. Old Road & Valencia B A A B C D D D 
28. Old Road & McBean C D D D C C C D 
29. Old Road & Pico B C C C C D D D 
80. Wolcott & SR-126 A C C C C C D C 
81. Commerce Center & Henry Mayo -- A A A A A B C 
82. Commerce Center & SR-126 EB Ramps -- A A A A A A A 
83. Commerce Center & SR-126 WB Ramps -- A A B B C C D 
96. Martinez/Potrero & SR-126 A A A A A A B C 
101. Long Canyon & Valencia -- -- -- A A A B D 
102. Newhall Ranch & Valencia -- -- -- A A A A C 
103. Pico Canyon & Valencia -- -- -- -- A A C C 
104. Poe & Valencia -- -- A A A A A B 
105. Westridge & Valencia A A A A A A A B 
106. Commerce Center & Magic Mountain -- A A A A B C C 
107. Westridge & Magic Mountain -- A A A A B B B 
110. Chiquito Canyon & SR-126 A A A A A B D D 
118. Six Flags Entrance & Magic Mountain -- A A A A B B C 
 
See Figure B-1 for intersection locations. 
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6.0 NON-WESTSIDE AREAS 

The original Newhall Ranch Specific Plan EIR addressed areas not covered in this analysis, such 

as the Ventura County communities of Fillmore and Piru, roadways within the City of Santa Clarita, and 

the State highway system (see Appendix D for the list of Newhall Ranch Specific Plan final mitigation 

measures). 

 

Analysis for the Ventura County communities that satisfies the Specific Plan Conditions of 

Approval has been completed separate from this report, and an analysis of City of Santa Clarita roadways 

and intersections based on the traffic forecasts summarized in this report has been prepared as part of a 

separate document for City staff to review.  

 

Caltrans is currently in the process of developing a comprehensive improvement program for the 

I-5 freeway through the Santa Clarita Valley.  The project, which is in the Project 

Approval/Environmental Documentation (PA/ED) stage, will add a High Occupancy Vehicle (HOV) lane 

in each direction between SR-14 and the Parker Road interchange.  The project will also add a truck lane 

in each direction between SR-14 and the Pico/Lyons Canyon Road interchange.  It is also proposed that 

an early implementation project be constructed before construction begins for the full project.  The early 

implementation project consists of the northbound HOV lane from SR-14 to the crest of the segment 

between SR-14 and the Calgrove interchange, as well as the southbound truck lane from the Pico/Lyons 

Canyon Road interchange to SR-14. 

 

South of the SR-14 interchange, a single HOV lane in each direction is currently under 

construction.  Direct HOV to HOV connectors between the existing SR-14 HOV lanes and the I-5 HOV 

lanes under construction are currently in the design stage.  Ultimately, the MTA has identified the need to 

construct additional lanes south of the SR-14 interchange to accommodate the projected future traffic 

volumes.  In the North County Combined Highway Corridors Study – Final Report (MTA, June 2004), 

multiple concepts to add additional capacity between SR-14 and I-210 are identified, with a 

recommended configuration pending the completion of subsequent design phases. 

 

Following is the timing of the planned I-5 freeway improvements based on the anticipated 

construction schedule for the project currently in the PA/ED stage.  As the project to add additional 
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capacity south of SR-14 does not have an identified time frame for construction, for the purpose of this 

analysis it is not presumed to be constructed until the year 2030. 

 

• Northbound HOV Lane:  SR-14 to crest of grade (south of Calgrove interchange) – 2010 

• Southbound Truck Lane:  Pico/Lyons Canyon interchange to SR-14 – 2010 

• Complete HOV/Truck Lane project:  SR-14 to Parker interchange – between 2015 & 2018 

• Additional Lane(s) project:  South of SR-14 – 2030 

 

 

Table 8 summarizes the I-5 peak hour mainline freeway LOS values for each of the Westside 

phasing scenarios identified in the previous section.  As with the arterial roadway forecasts presented in 

the previous sections, each of these scenarios includes cumulative development projections for outside the 

Westside area.    Traffic volume forecasts for each of the scenarios, together with the I-5 improvements 

listed above, result in the indicated LOS values.  Detailed V/C calculations are provided in Appendix C. 

 

7.0 CONCLUSIONS 

The construction stages outlined in this report will provide for the access needs of the Westside 

area by ensuring that the necessary roadway infrastructure is developed together with the phased land use 

development.  Furthermore, the freeway improvements planned for I-5 through the Santa Clarita Valley 

will accommodate the projected traffic demands as the Valley builds out over the next 25 years.  

 

A comprehensive plan such as this provides for some flexibility in regards to individual planning 

areas that proceed faster or slower than anticipated here.  The roadway phasing plan will remain valid if 

the total number of units remains in line with the overall pattern assumed in this analysis, and if the 

placement of the development is relatively consistent with the projected plan.  An update to this phasing 

study, such as every five years or given a substantial change to anticipated development, would provide a 

means to adjust the overall phasing plan as actual travel patterns evolve over time. 
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Table 8:  I-5 Level of Service Summary 

AM SOUTHBOUND 2006 2011 2012 2014 2018 2022 2025 2030  AM NORTHBOUND 2006 2011 2012 2014 2018 2022 2025 2030 

403. I-5 s/o Parker A C C C C C C C  403. I-5 s/o Parker A B B B B B B B 

404. I-5 s/o Hasley B C C C C C C C  404. I-5 s/o Hasley A C C C C C C C 

405. I-5 s/o SR-126 B C C C C C C C  405. I-5 s/o SR-126 B C C C C C C C 

406. I-5 s/o Rye Cyn B C C C C C C D  406. I-5 s/o Rye Cyn B C C C C C C C 

407. I-5 s/o Magic Mtn C C C C C C C D  407. I-5 s/o Magic Mtn C D D D C C D D 

408. I-5 s/o Valencia C C C C C D D D  408. I-5 s/o Valencia C D D D D D D D 

409. I-5 s/o McBean C C C C C D D D  409. I-5 s/o McBean C D D D D D D D 

410. I-5 s/o Lyons D C C C C C C C  410. I-5 s/o Lyons C D D D C C D D 

411. I-5 s/o Calgrove D C C C C C C C  411. I-5 s/o Calgrove C C C C C C C C 

412. I-5 s/o SR-14 E D D E E E E E  412. I-5 s/o SR-14 B B B B B C C C 

                   

PM SOUTHBOUND 2006 2011 2012 2014 2018 2022 2025 2030  PM NORTHBOUND 2006 2011 2012 2014 2018 2022 2025 2030 

403. I-5 s/o Parker A C C C C C C D  403. I-5 s/o Parker B D D D D D D D 

404. I-5 s/o Hasley B D D D C D D D  404. I-5 s/o Hasley B D D D D D D D 

405. I-5 s/o SR-126 B D D D D D D D  405. I-5 s/o SR-126 B C C C C C D D 

406. I-5 s/o Rye Cyn C E E E E E E E  406. I-5 s/o Rye Cyn B C C C C C D D 

407. I-5 s/o Magic Mtn C E E E E E E E  407. I-5 s/o Magic Mtn C D D D C D D D 

408. I-5 s/o Valencia D E E E E E E E  408. I-5 s/o Valencia D D D D D D D D 

409. I-5 s/o McBean D E E E E E E E  409. I-5 s/o McBean D D D D D D D D 

410. I-5 s/o Lyons D D D D C C C C  410. I-5 s/o Lyons D E E E D D D D 

411. I-5 s/o Calgrove D D D D C C C C  411. I-5 s/o Calgrove E D D D D D D D 

412. I-5 s/o SR-14 C C C C C C C C  412. I-5 s/o SR-14 E E E E E E E E 

                   
 
Level of Service (LOS) estimated based on the following range of V/C ratios (source: Highway Capacity Manual 2000): 
 
 LOS V/C 
 A 0.00 – 0.34 
 B 0.35 – 0.56 
 C 0.57 – 0.76 
 D 0.77 -  0.90 
 E 0.91 – 1.00 
 F above 1.00 
 
See Appendix C for V/C calculations. 
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APPENDIX A 

LAND USE AND TRIP GENERATION BY PLANNING AREA 

 

a. Traffic Analysis Zone (TAZ) Map 
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APPENDIX A (Cont.) 

LAND USE AND TRIP GENERATION BY PLANNING AREA 

 

b. Year 2011 
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                                      LANDMARK VILLAGE (2011) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                       MISSION VILLAGE (2011) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            120     4.  Condominium/Townhouse        531.00 DU        53    255    308      250    138    388      4248 
                   11.  Commercial Center(10-30a)    200.00 TSF      146     94    240      476    516    992     10812 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     400.00 STU      104     80    184       32     36     68       580 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     431    451    882      803    816   1619     17122 
 
 
 
                                   MISSION VILLAGE (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               531.00 DU        53    255    308      250    138    388      4248 
            11.  Commercial Center(10-30a)           200.00 TSF      146     94    240      476    516    992     10812 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            400.00 STU      104     80    184       32     36     68       580 
            40.  Commercial Office                    75.00 TSF      116     14    130       16     97    113       867 
            51.  Developed Park                        8.40 AC         0      0      0        0      0      0        22 
 
                TOTAL                                                431    451    882      803    816   1619     17122 
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                                      HOMESTEAD S/O RIVER (2011) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            108     4.  Condominium/Townhouse        112.00 DU        11     54     65       53     29     82       896 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                      11     54     65       53     29     82       919 
 
 
                                 HOMESTEAD S/O RIVER (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               112.00 DU        11     54     65       53     29     82       896 
            51.  Developed Park                        8.70 AC         0      0      0        0      0      0        23 
 
                TOTAL                                                 11     54     65       53     29     82       919 
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                                           ENTRADA (2011) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90    30.  Industrial Park               63.88 TSF       35      6     41        8     33     41       383 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                       SUB-TOTAL                                     134     69    203      329    381    710      7681 
 
             92    40.  Commercial Office            200.00 TSF      310     38    348       42    258    300      2312 
                       SUB-TOTAL                                     310     38    348       42    258    300      2312 
 
            140     3.  Single Family (6-10du/ac)    150.00 DU        29     84    113       96     56    152      1485 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                      60    104    164      191    159    350      3907 
 
 
                                       ENTRADA (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           150.00 DU        29     84    113       96     56    152      1485 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            30.  Industrial Park                      63.88 TSF       35      6     41        8     33     41       383 
            40.  Commercial Office                   200.00 TSF      310     38    348       42    258    300      2312 
 
                TOTAL                                                504    211    715      562    798   1360     13900 



 

Westside Santa Clarita Valley A-8 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxA.doc 

                                        COMMERCE CENTER (2011) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park              660.20 TSF      363     66    429       86    343    429      3961 
                       SUB-TOTAL                                     363     66    429       86    343    429      3961 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             3254.10 TSF     1790    325   2115      423   1692   2115     19525 
                       SUB-TOTAL                                    1790    325   2115      423   1692   2115     19525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              287.30 TSF      158     29    187       37    149    186      1724 
                       SUB-TOTAL                                     158     29    187       37    149    186      1724 
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                                    COMMERCE CENTER (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                    9618.60 TSF     5290    961   6251     1252   5000   6252     57712 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               5498   1113   6611     1506   5254   6760     64386 
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                                         TOTAL (2011) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           458.00 DU        87    256    343      293    170    463      4533 
             4.  Condominium/Townhouse              1328.00 DU       133    637    770      624    345    969     10624 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           587.00 TSF      429    275    704     1397   1514   2911     31733 
            12.  Commercial Center (<10ac)           104.57 TSF      114     73    187      348    378    726      8895 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            20.  Elementary/Middle School           1150.00 STU      299    230    529       92    104    196      1668 
            30.  Industrial Park                    9682.48 TSF     5325    967   6292     1260   5033   6293     58095 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                   970.40 TSF     1505    184   1689      204   1252   1456     11218 
 
            51.  Developed Park                       33.20 AC         0      0      0        0      1      1        87 
 
                TOTAL                                               8155   2981  11136     4703   9192  13895    137585 
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APPENDIX A (Cont.) 

LAND USE AND TRIP GENERATION BY PLANNING AREA 

 

c. Year 2012 
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                                       LANDMARK VILLAGE (2012) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2012) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            120     4.  Condominium/Townhouse        932.00 DU        93    447    540      438    242    680      7456 
                   11.  Commercial Center(10-30a)    200.00 TSF      146     94    240      476    516    992     10812 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     600.00 STU      156    120    276       48     54    102       870 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     523    683   1206     1007    938   1945     20620 
 
 
                                   MISSION VILLAGE (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               932.00 DU        93    447    540      438    242    680      7456 
            11.  Commercial Center(10-30a)           200.00 TSF      146     94    240      476    516    992     10812 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            600.00 STU      156    120    276       48     54    102       870 
            40.  Commercial Office                    75.00 TSF      116     14    130       16     97    113       867 
            51.  Developed Park                        8.40 AC         0      0      0        0      0      0        22 
 
                TOTAL                                                523    683   1206     1007    938   1945     20620 
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                                      HOMESTEAD S/O RIVER (2012) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            108     4.  Condominium/Townhouse        312.00 DU        31    150    181      147     81    228      2496 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                      31    150    181      147     81    228      2519 
 
 
                                 HOMESTEAD S/O RIVER (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               312.00 DU        31    150    181      147     81    228      2496 
            51.  Developed Park                        8.70 AC         0      0      0        0      0      0        23 
 
                TOTAL                                                 31    150    181      147     81    228      2519 



 

Westside Santa Clarita Valley A-15 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxA.doc 

                                           ENTRADA (2012) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90    30.  Industrial Park               63.88 TSF       35      6     41        8     33     41       383 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                       SUB-TOTAL                                     134     69    203      329    381    710      7681 
 
             92    40.  Commercial Office            200.00 TSF      310     38    348       42    258    300      2312 
                       SUB-TOTAL                                     310     38    348       42    258    300      2312 
 
            140     3.  Single Family (6-10du/ac)    391.00 DU        74    219    293      250    145    395      3871 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     105    239    344      345    248    593      6293 
 
 
                                       ENTRADA (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           391.00 DU        74    219    293      250    145    395      3871 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            30.  Industrial Park                      63.88 TSF       35      6     41        8     33     41       383 
            40.  Commercial Office                   200.00 TSF      310     38    348       42    258    300      2312 
 
                TOTAL                                                549    346    895      716    887   1603     16286 
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                                         LEGACY VILLAGE (2012) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            126     4.  Condominium/Townhouse         97.00 DU        10     47     57       46     25     71       776 
                       SUB-TOTAL                                      10     47     57       46     25     71       776 
 
 
                                    LEGACY VILLAGE (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse                97.00 DU        10     47     57       46     25     71       776 
 
                TOTAL                                                 10     47     57       46     25     71       776 
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                                        COMMERCE CENTER (2012) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park              980.20 TSF      539     98    637      127    510    637      5881 
                       SUB-TOTAL                                     539     98    637      127    510    637      5881 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             3574.10 TSF     1966    357   2323      465   1859   2324     21445 
                       SUB-TOTAL                                    1966    357   2323      465   1859   2324     21445 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              607.30 TSF      334     61    395       79    316    395      3644 
                       SUB-TOTAL                                     334     61    395       79    316    395      3644 
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                                   COMMERCE CENTER (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   10578.60 TSF     5818   1057   6875     1377   5501   6878     63472 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6026   1209   7235     1631   5755   7386     70146 
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                                         TOTAL (2012) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           699.00 DU       132    391    523      447    259    706      6919 
             4.  Condominium/Townhouse              2026.00 DU       203    972   1175      952    526   1478     16208 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           587.00 TSF      429    275    704     1397   1514   2911     31733 
            12.  Commercial Center (<10ac)           104.57 TSF      114     73    187      348    378    726      8895 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            20.  Elementary/Middle School           1350.00 STU      351    270    621      108    122    230      1958 
            30.  Industrial Park                   10642.48 TSF     5853   1063   6916     1385   5534   6919     63855 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                   970.40 TSF     1505    184   1689      204   1252   1456     11218 
 
            51.  Developed Park                       33.20 AC         0      0      0        0      1      1        87 
 
                TOTAL                                               8850   3587  12437     5326   9981  15307    151605 
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                                       LANDMARK VILLAGE (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
                                  LANDMARK VILLAGE (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            100    12.  Commercial Center (<10ac)     23.00 TSF       25     16     41       76     83    159      1956 
                       SUB-TOTAL                                      25     16     41       76     83    159      1956 
 
            120     4.  Condominium/Townhouse       1874.00 DU       187    900   1087      881    487   1368     14992 
                   11.  Commercial Center(10-30a)    200.00 TSF      146     94    240      476    516    992     10812 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     695   1196   1891     1474   1210   2684     28591 
 
 
                                   MISSION VILLAGE (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse              1874.00 DU       187    900   1087      881    487   1368     14992 
            11.  Commercial Center(10-30a)           200.00 TSF      146     94    240      476    516    992     10812 
            12.  Commercial Center (<10ac)            23.00 TSF       25     16     41       76     83    159      1956 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            40.  Commercial Office                    75.00 TSF      116     14    130       16     97    113       867 
            51.  Developed Park                        8.40 AC         0      0      0        0      0      0        22 
 
                TOTAL                                                720   1212   1932     1550   1293   2843     30547 
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                                      HOMESTEAD S/O RIVER (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            108     4.  Condominium/Townhouse        851.00 DU        85    408    493      400    221    621      6808 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                      85    408    493      400    221    621      6831 
 
 
                                 HOMESTEAD S/O RIVER (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               851.00 DU        85    408    493      400    221    621      6808 
            51.  Developed Park                        8.70 AC         0      0      0        0      0      0        23 
 
                TOTAL                                                 85    408    493      400    221    621      6831 
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                                        POTRERO VILLAGE (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            128     3.  Single Family (6-10du/ac)    114.00 DU        22     64     86       73     42    115      1129 
                       SUB-TOTAL                                      22     64     86       73     42    115      1129 
 
 
                                   POTRERO VILLAGE (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           114.00 DU        22     64     86       73     42    115      1129 
 
                TOTAL                                                 22     64     86       73     42    115      1129 
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                                            ENTRADA (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90    30.  Industrial Park               63.88 TSF       35      6     41        8     33     41       383 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                       SUB-TOTAL                                     134     69    203      329    381    710      7681 
 
             92    40.  Commercial Office            200.00 TSF      310     38    348       42    258    300      2312 
                       SUB-TOTAL                                     310     38    348       42    258    300      2312 
 
            140     3.  Single Family (6-10du/ac)    572.00 DU       109    320    429      366    212    578      5663 
                    4.  Condominium/Townhouse        614.00 DU        61    295    356      289    160    449      4912 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     201    635    836      750    475   1225     12997 
 
 
                                       ENTRADA (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           572.00 DU       109    320    429      366    212    578      5663 
             4.  Condominium/Townhouse               614.00 DU        61    295    356      289    160    449      4912 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            30.  Industrial Park                      63.88 TSF       35      6     41        8     33     41       383 
            40.  Commercial Office                   200.00 TSF      310     38    348       42    258    300      2312 
 
                TOTAL                                                645    742   1387     1121   1114   2235     22990 
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                                         LEGACY VILLAGE (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            126     4.  Condominium/Townhouse        585.00 DU        59    281    340      275    152    427      4680 
                       SUB-TOTAL                                      59    281    340      275    152    427      4680 
 
            131     4.  Condominium/Townhouse         12.00 DU         1      6      7        6      3      9        96 
                       SUB-TOTAL                                       1      6      7        6      3      9        96 
 
 
 
                                    LEGACY VILLAGE (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse               597.00 DU        60    287    347      281    155    436      4776 
 
                TOTAL                                                 60    287    347      281    155    436      4776 
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                                        COMMERCE CENTER (2014) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park             1960.20 TSF     1078    196   1274      255   1019   1274     11761 
                       SUB-TOTAL                                    1078    196   1274      255   1019   1274     11761 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             4254.10 TSF     2340    425   2765      553   2212   2765     25525 
                       SUB-TOTAL                                    2340    425   2765      553   2212   2765     25525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              627.30 TSF      345     63    408       82    326    408      3764 
                       SUB-TOTAL                                     345     63    408       82    326    408      3764 
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                                   COMMERCE CENTER (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   12258.60 TSF     6742   1225   7967     1596   6373   7969     73552 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6950   1377   8327     1850   6627   8477     80226 
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                                         TOTAL (2014) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           994.00 DU       189    556    745      636    368   1004      9840 
             4.  Condominium/Townhouse              4621.00 DU       462   2218   2680     2172   1201   3373     36968 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           587.00 TSF      429    275    704     1397   1514   2911     31733 
            12.  Commercial Center (<10ac)           127.57 TSF      139     89    228      424    461    885     10851 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            20.  Elementary/Middle School           1650.00 STU      429    330    759      132    149    281      2393 
            30.  Industrial Park                   12322.48 TSF     6777   1231   8008     1604   6406   8010     73935 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                   970.40 TSF     1505    184   1689      204   1252   1456     11218 
 
            51.  Developed Park                       33.20 AC         0      0      0        0      1      1        87 
 
                TOTAL                                              10193   5242  15435     7054  11747  18801    187757 



 

Westside Santa Clarita Valley A-30 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxA.doc 

APPENDIX A (Cont.) 

LAND USE AND TRIP GENERATION BY PLANNING AREA 

 

e. Year 2018 
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                                      LANDMARK VILLAGE (2018) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             96     2.  Single Family (1-5du/ac)     123.00 DU        23     69     92       79     46    125      1218 
                    4.  Condominium/Townhouse        855.00 DU        86    410    496      402    222    624      6840 
                       SUB-TOTAL                                     109    479    588      481    268    749      8058 
 
             98    12.  Commercial Center (<10ac)      6.20 TSF        7      4     11       21     22     43       527 
                   31.  Business Park                250.00 TSF      300     58    358       75    248    323      2550 
                       SUB-TOTAL                                     307     62    369       96    270    366      3077 
 
             99    51.  Developed Park                20.20 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                       0      0      0        1      1      2        53 
 
            100    12.  Commercial Center (<10ac)     23.00 TSF       25     16     41       76     83    159      1956 
                       SUB-TOTAL                                      25     16     41       76     83    159      1956 
 
            120     4.  Condominium/Townhouse       2425.00 DU       243   1164   1407     1140    631   1771     19400 
                   11.  Commercial Center(10-30a)    267.30 TSF      195    126    321      636    690   1326     14450 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     800   1492   2292     1893   1528   3421     36637 
 
            122     4.  Condominium/Townhouse        176.00 DU        18     84    102       83     46    129      1408 
                       SUB-TOTAL                                      18     84    102       83     46    129      1408 
 
            142     4.  Condominium/Townhouse        351.00 DU        35    168    203      165     91    256      2808 
                       SUB-TOTAL                                      35    168    203      165     91    256      2808 
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                                   MISSION VILLAGE (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            123.00 DU        23     69     92       79     46    125      1218 
             4.  Condominium/Townhouse              3807.00 DU       382   1826   2208     1790    990   2780     30456 
            11.  Commercial Center(10-30a)           267.30 TSF      195    126    321      636    690   1326     14450 
            12.  Commercial Center (<10ac)            29.20 TSF       32     20     52       97    105    202      2483 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            31.  Business Park                       250.00 TSF      300     58    358       75    248    323      2550 
            40.  Commercial Office                    75.00 TSF      116     14    130       16     97    113       867 
            51.  Developed Park                       28.60 AC         0      0      0        1      1      2        75 
 
                TOTAL                                               1294   2301   3595     2795   2287   5082     53997 
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                                      HOMESTEAD S/O RIVER (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            107     2.  Single Family (1-5du/ac)     461.00 DU        88    258    346      295    171    466      4564 
                       SUB-TOTAL                                      88    258    346      295    171    466      4564 
 
            108     4.  Condominium/Townhouse       1828.00 DU       183    877   1060      859    475   1334     14624 
                   20.  Elementary/Middle School     600.00 STU      156    120    276       48     54    102       870 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                     339    997   1336      907    529   1436     15517 
 
 
                                 HOMESTEAD S/O RIVER (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            461.00 DU        88    258    346      295    171    466      4564 
             4.  Condominium/Townhouse              1828.00 DU       183    877   1060      859    475   1334     14624 
            20.  Elementary/Middle School            600.00 STU      156    120    276       48     54    102       870 
            51.  Developed Park                        8.70 AC         0      0      0        0      0      0        23 
 
                TOTAL                                                427   1255   1682     1202    700   1902     20081 
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                                        POTRERO VILLAGE (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            127     4.  Condominium/Townhouse        542.00 DU        54    260    314      255    141    396      4336 
                       SUB-TOTAL                                      54    260    314      255    141    396      4336 
 
            128     3.  Single Family (6-10du/ac)    450.00 DU        86    252    338      288    167    455      4455 
                       SUB-TOTAL                                      86    252    338      288    167    455      4455 
 
            129     3.  Single Family (6-10du/ac)    177.00 DU        34     99    133      113     65    178      1752 
                       SUB-TOTAL                                      34     99    133      113     65    178      1752 
 
 
                                   POTRERO VILLAGE (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           627.00 DU       120    351    471      401    232    633      6207 
             4.  Condominium/Townhouse               542.00 DU        54    260    314      255    141    396      4336 
 
                TOTAL                                                174    611    785      656    373   1029     10543 
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                                            ENTRADA (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90     5.  Apartment                    408.00 DU        33    175    208      167     86    253      2815 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                   30.  Industrial Park               63.88 TSF       35      6     41        8     33     41       383 
                   40.  Commercial Office            200.00 TSF      310     38    348       42    258    300      2312 
                       SUB-TOTAL                                     477    282    759      538    725   1263     12808 
 
             92     4.  Condominium/Townhouse        867.00 DU        87    416    503      407    225    632      6936 
                   10.  Commercial Center (>30ac)    350.00 TSF      165    105    270      574    623   1197     14021 
                   40.  Commercial Office            250.00 TSF      388     48    436       53    323    376      2890 
                       SUB-TOTAL                                     640    569   1209     1034   1171   2205     23847 
 
            140     3.  Single Family (6-10du/ac)    572.00 DU       109    320    429      366    212    578      5663 
                    4.  Condominium/Townhouse       1250.00 DU       125    600    725      588    325    913     10000 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     265    940   1205     1049    640   1689     18085 
 
 
                                       ENTRADA (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           572.00 DU       109    320    429      366    212    578      5663 
             4.  Condominium/Townhouse              2117.00 DU       212   1016   1228      995    550   1545     16936 
             5.  Apartment                           408.00 DU        33    175    208      167     86    253      2815 
            10.  Commercial Center (>30ac)           350.00 TSF      165    105    270      574    623   1197     14021 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            30.  Industrial Park                      63.88 TSF       35      6     41        8     33     41       383 
            40.  Commercial Office                   450.00 TSF      698     86    784       95    581    676      5202 
 
                TOTAL                                               1382   1791   3173     2621   2536   5157     54740 
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                                         LEGACY VILLAGE (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            124     7.  Senior (Active)              801.00 DU        64     96    160      128     80    208      2972 
                       SUB-TOTAL                                      64     96    160      128     80    208      2972 
 
            126     4.  Condominium/Townhouse        585.00 DU        59    281    340      275    152    427      4680 
                       SUB-TOTAL                                      59    281    340      275    152    427      4680 
 
            131     4.  Condominium/Townhouse       1200.00 DU       120    576    696      564    312    876      9600 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                       SUB-TOTAL                                     354    756   1110      636    393   1029     10905 
 
 
                                    LEGACY VILLAGE (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             4.  Condominium/Townhouse              1785.00 DU       179    857   1036      839    464   1303     14280 
             7.  Senior (Active)                     801.00 DU        64     96    160      128     80    208      2972 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
 
                TOTAL                                                477   1133   1610     1039    625   1664     18557 
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                                        COMMERCE CENTER (2018) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park             1960.20 TSF     1078    196   1274      255   1019   1274     11761 
                       SUB-TOTAL                                    1078    196   1274      255   1019   1274     11761 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             4254.10 TSF     2340    425   2765      553   2212   2765     25525 
                       SUB-TOTAL                                    2340    425   2765      553   2212   2765     25525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              627.30 TSF      345     63    408       82    326    408      3764 
                       SUB-TOTAL                                     345     63    408       82    326    408      3764 
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                                    COMMERCE CENTER (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   12258.60 TSF     6742   1225   7967     1596   6373   7969     73552 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6950   1377   8327     1850   6627   8477     80226 
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                                         TOTAL (2018) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            584.00 DU       111    327    438      374    217    591      5782 
             3.  Single Family (6-10du/ac)          1507.00 DU       287    843   1130      964    558   1522     14918 
             4.  Condominium/Townhouse             10764.00 DU      1079   5164   6243     5059   2798   7857     86112 
             5.  Apartment                           859.00 DU        69    369    438      352    181    533      5928 
             7.  Senior (Active)                     801.00 DU        64     96    160      128     80    208      2972 
            10.  Commercial Center (>30ac)           350.00 TSF      165    105    270      574    623   1197     14021 
            11.  Commercial Center(10-30a)           654.30 TSF      478    307    785     1557   1688   3245     35371 
            12.  Commercial Center (<10ac)           133.77 TSF      146     93    239      445    483    928     11378 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            20.  Elementary/Middle School           3150.00 STU      819    630   1449      252    284    536      4568 
 
            30.  Industrial Park                   12322.48 TSF     6777   1231   8008     1604   6406   8010     73935 
            31.  Business Park                       250.00 TSF      300     58    358       75    248    323      2550 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                  1220.40 TSF     1893    232   2125      257   1575   1832     14108 
            51.  Developed Park                       53.40 AC         0      0      0        1      2      3       140 
 
                TOTAL                                              12415   9620  22035    11942  15443  27385    279402 
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Westside Santa Clarita Valley A-42 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxA.doc 

                                      LANDMARK VILLAGE (2022) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             96     2.  Single Family (1-5du/ac)     123.00 DU        23     69     92       79     46    125      1218 
                    4.  Condominium/Townhouse        881.00 DU        88    423    511      414    229    643      7048 
                       SUB-TOTAL                                     111    492    603      493    275    768      8266 
 
             98    12.  Commercial Center (<10ac)      6.20 TSF        7      4     11       21     22     43       527 
                   31.  Business Park                350.00 TSF      420     81    501      105    347    452      3570 
                       SUB-TOTAL                                     427     85    512      126    369    495      4097 
 
             99     4.  Condominium/Townhouse        436.00 DU        44    209    253      205    113    318      3488 
                   51.  Developed Park                20.20 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                      44    209    253      206    114    320      3541 
 
            100    12.  Commercial Center (<10ac)     23.00 TSF       25     16     41       76     83    159      1956 
                   40.  Commercial Office            220.00 TSF      341     42    383       46    284    330      2543 
                       SUB-TOTAL                                     366     58    424      122    367    489      4499 
 
            120     4.  Condominium/Townhouse       2425.00 DU       243   1164   1407     1140    631   1771     19400 
                   11.  Commercial Center(10-30a)    267.30 TSF      195    126    321      636    690   1326     14450 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     800   1492   2292     1893   1528   3421     36637 
 
            121     2.  Single Family (1-5du/ac)     168.00 DU        32     94    126      108     62    170      1663 
                    4.  Condominium/Townhouse        418.00 DU        42    201    243      196    109    305      3344 
                       SUB-TOTAL                                      74    295    369      304    171    475      5007 
 
            122     4.  Condominium/Townhouse        176.00 DU        18     84    102       83     46    129      1408 
                       SUB-TOTAL                                      18     84    102       83     46    129      1408 
 
            142     4.  Condominium/Townhouse        670.00 DU        67    322    389      315    174    489      5360 
                       SUB-TOTAL                                      67    322    389      315    174    489      5360 
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                                    MISSION VILLAGE (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            291.00 DU        55    163    218      187    108    295      2881 
             4.  Condominium/Townhouse              5006.00 DU       502   2403   2905     2353   1302   3655     40048 
            11.  Commercial Center(10-30a)           267.30 TSF      195    126    321      636    690   1326     14450 
            12.  Commercial Center (<10ac)            29.20 TSF       32     20     52       97    105    202      2483 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            31.  Business Park                       350.00 TSF      420     81    501      105    347    452      3570 
            40.  Commercial Office                   295.00 TSF      457     56    513       62    381    443      3410 
            51.  Developed Park                       28.60 AC         0      0      0        1      1      2        75 
 
                TOTAL                                               1907   3037   4944     3542   3044   6586     68815 
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                                      HOMESTEAD S/O RIVER (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            107     2.  Single Family (1-5du/ac)     461.00 DU        88    258    346      295    171    466      4564 
                    4.  Condominium/Townhouse        326.00 DU        33    156    189      153     85    238      2608 
                   20.  Elementary/Middle School     700.00 STU      182    140    322       56     63    119      1015 
                   21.  High School                 1300.00 STU      416    182    598       78    117    195      2327 
                   51.  Developed Park                20.50 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                     719    736   1455      583    437   1020     10567 
 
            108     4.  Condominium/Townhouse       2189.00 DU       219   1051   1270     1029    569   1598     17512 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                     453   1231   1684     1101    650   1751     18840 
 
            109     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                       SUB-TOTAL                                       7     21     28       24     14     38       376 
 
            110     2.  Single Family (1-5du/ac)     184.00 DU        35    103    138      118     68    186      1822 
                    4.  Condominium/Townhouse        548.00 DU        55    263    318      258    142    400      4384 
                   51.  Developed Park                 9.40 AC         0      0      0        0      0      0        24 
                       SUB-TOTAL                                      90    366    456      376    210    586      6230 
 
            118     4.  Condominium/Townhouse        161.00 DU        16     77     93       76     42    118      1288 
                       SUB-TOTAL                                      16     77     93       76     42    118      1288 
 
 
                                 HOMESTEAD S/O RIVER (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            645.00 DU       123    361    484      413    239    652      6386 
             3.  Single Family (6-10du/ac)            38.00 DU         7     21     28       24     14     38       376 
             4.  Condominium/Townhouse              3224.00 DU       323   1547   1870     1516    838   2354     25792 
            20.  Elementary/Middle School           1600.00 STU      416    320    736      128    144    272      2320 
            21.  High School                        1300.00 STU      416    182    598       78    117    195      2327 
            51.  Developed Park                       38.60 AC         0      0      0        1      1      2       100 
 
                TOTAL                                               1285   2431   3716     2160   1353   3513     37301 
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                                     HOMESTEAD N/O RIVER (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             55     3.  Single Family (6-10du/ac)    164.00 DU        31     92    123      105     61    166      1624 
                    4.  Condominium/Townhouse        315.00 DU        32    151    183      148     82    230      2520 
                       SUB-TOTAL                                      63    243    306      253    143    396      4144 
 
 
                                 HOMESTEAD N/O RIVER (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           164.00 DU        31     92    123      105     61    166      1624 
             4.  Condominium/Townhouse               315.00 DU        32    151    183      148     82    230      2520 
 
                TOTAL                                                 63    243    306      253    143    396      4144 
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                                        POTRERO VILLAGE (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            111    34.  Utilities                    100.00 TSF        0      0      0        0      0      0       238 
                       SUB-TOTAL                                       0      0      0        0      0      0       238 
 
            112     2.  Single Family (1-5du/ac)      90.00 DU        17     50     67       58     33     91       891 
                    3.  Single Family (6-10du/ac)    156.00 DU        30     87    117      100     58    158      1544 
                   50.  Golf Course                  180.00 AC        27     11     38       18     36     54      1433 
                       SUB-TOTAL                                      74    148    222      176    127    303      3868 
 
            115     3.  Single Family (6-10du/ac)    424.00 DU        81    237    318      271    157    428      4198 
                       SUB-TOTAL                                      81    237    318      271    157    428      4198 
 
            116     4.  Condominium/Townhouse        400.00 DU        40    192    232      188    104    292      3200 
                   11.  Commercial Center(10-30a)    200.00 TSF      146     94    240      476    516    992     10812 
                       SUB-TOTAL                                     186    286    472      664    620   1284     14012 
 
            117     4.  Condominium/Townhouse        400.00 DU        40    192    232      188    104    292      3200 
                   11.  Commercial Center(10-30a)    200.00 TSF      146     94    240      476    516    992     10812 
                       SUB-TOTAL                                     186    286    472      664    620   1284     14012 
 
            119     5.  Apartment                    531.00 DU        42    228    270      218    112    330      3664 
                       SUB-TOTAL                                      42    228    270      218    112    330      3664 
 
            127     4.  Condominium/Townhouse        888.00 DU        89    426    515      417    231    648      7104 
                       SUB-TOTAL                                      89    426    515      417    231    648      7104 
 
            128     3.  Single Family (6-10du/ac)    450.00 DU        86    252    338      288    167    455      4455 
                       SUB-TOTAL                                      86    252    338      288    167    455      4455 
 
            129     3.  Single Family (6-10du/ac)    177.00 DU        34     99    133      113     65    178      1752 
                       SUB-TOTAL                                      34     99    133      113     65    178      1752 
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                                    POTRERO VILLAGE (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             90.00 DU        17     50     67       58     33     91       891 
             3.  Single Family (6-10du/ac)          1207.00 DU       231    675    906      772    447   1219     11949 
             4.  Condominium/Townhouse              1688.00 DU       169    810    979      793    439   1232     13504 
             5.  Apartment                           531.00 DU        42    228    270      218    112    330      3664 
            11.  Commercial Center(10-30a)           400.00 TSF      292    188    480      952   1032   1984     21624 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
 
                TOTAL                                                778   1962   2740     2811   2099   4910     53303 
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                                            ENTRADA (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90     5.  Apartment                    408.00 DU        33    175    208      167     86    253      2815 
                   10.  Commercial Center (>30ac)    200.00 TSF       94     60    154      328    356    684      8012 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                   30.  Industrial Park               63.88 TSF       35      6     41        8     33     41       383 
                   40.  Commercial Office            300.00 TSF      465     57    522       63    387    450      3468 
                       SUB-TOTAL                                     726    361   1087      887   1210   2097     21976 
 
             92     4.  Condominium/Townhouse       1000.00 DU       100    480    580      470    260    730      8000 
                   10.  Commercial Center (>30ac)    400.00 TSF      188    120    308      656    712   1368     16024 
                   40.  Commercial Office            250.00 TSF      388     48    436       53    323    376      2890 
                       SUB-TOTAL                                     676    648   1324     1179   1295   2474     26914 
 
            101    10.  Commercial Center (>30ac)    200.00 TSF       94     60    154      328    356    684      8012 
                       SUB-TOTAL                                      94     60    154      328    356    684      8012 
 
            140     3.  Single Family (6-10du/ac)    572.00 DU       109    320    429      366    212    578      5663 
                    4.  Condominium/Townhouse       1250.00 DU       125    600    725      588    325    913     10000 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     265    940   1205     1049    640   1689     18085 
 
 
                                       ENTRADA (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           572.00 DU       109    320    429      366    212    578      5663 
             4.  Condominium/Townhouse              2250.00 DU       225   1080   1305     1058    585   1643     18000 
             5.  Apartment                           408.00 DU        33    175    208      167     86    253      2815 
            10.  Commercial Center (>30ac)           800.00 TSF      376    240    616     1312   1424   2736     32048 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            30.  Industrial Park                      63.88 TSF       35      6     41        8     33     41       383 
            40.  Commercial Office                   550.00 TSF      853    105    958      116    710    826      6358 
 
                TOTAL                                               1761   2009   3770     3443   3501   6944     74987 
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                                         LEGACY VILLAGE (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            123     3.  Single Family (6-10du/ac)    440.00 DU        84    246    330      282    163    445      4356 
                       SUB-TOTAL                                      84    246    330      282    163    445      4356 
 
            124     7.  Senior (Active)             1000.00 DU        80    120    200      160    100    260      3710 
                       SUB-TOTAL                                      80    120    200      160    100    260      3710 
 
            126     4.  Condominium/Townhouse        585.00 DU        59    281    340      275    152    427      4680 
                   11.  Commercial Center(10-30a)    150.00 TSF      110     71    181      357    387    744      8109 
                   40.  Commercial Office            225.00 TSF      349     43    392       47    290    337      2601 
                       SUB-TOTAL                                     518    395    913      679    829   1508     15390 
 
            131     4.  Condominium/Townhouse       1400.00 DU       140    672    812      658    364   1022     11200 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                       SUB-TOTAL                                     374    852   1226      730    445   1175     12505 
 
            151     2.  Single Family (1-5du/ac)      75.00 DU        14     42     56       48     28     76       743 
                       SUB-TOTAL                                      14     42     56       48     28     76       743 
 
 
                                    LEGACY VILLAGE (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             75.00 DU        14     42     56       48     28     76       743 
             3.  Single Family (6-10du/ac)           440.00 DU        84    246    330      282    163    445      4356 
             4.  Condominium/Townhouse              1985.00 DU       199    953   1152      933    516   1449     15880 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            11.  Commercial Center(10-30a)           150.00 TSF      110     71    181      357    387    744      8109 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            40.  Commercial Office                   225.00 TSF      349     43    392       47    290    337      2601 
 
                TOTAL                                               1070   1655   2725     1899   1565   3464     36704 
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                                        COMMERCE CENTER (2022) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park             1960.20 TSF     1078    196   1274      255   1019   1274     11761 
                       SUB-TOTAL                                    1078    196   1274      255   1019   1274     11761 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             4254.10 TSF     2340    425   2765      553   2212   2765     25525 
                       SUB-TOTAL                                    2340    425   2765      553   2212   2765     25525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              627.30 TSF      345     63    408       82    326    408      3764 
                       SUB-TOTAL                                     345     63    408       82    326    408      3764 
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                                    COMMERCE CENTER (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   12258.60 TSF     6742   1225   7967     1596   6373   7969     73552 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6950   1377   8327     1850   6627   8477     80226 
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                                         TOTAL (2022) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)           1101.00 DU       209    616    825      706    408   1114     10901 
             3.  Single Family (6-10du/ac)          2729.00 DU       520   1526   2046     1746   1011   2757     27016 
             4.  Condominium/Townhouse             15153.00 DU      1519   7272   8791     7122   3940  11062    121224 
             5.  Apartment                          1390.00 DU       111    597    708      570    293    863      9592 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            10.  Commercial Center (>30ac)           800.00 TSF      376    240    616     1312   1424   2736     32048 
            11.  Commercial Center(10-30a)          1204.30 TSF      880    566   1446     2866   3107   5973     65104 
            12.  Commercial Center (<10ac)           133.77 TSF      146     93    239      445    483    928     11378 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            20.  Elementary/Middle School           4150.00 STU     1079    830   1909      332    374    706      6018 
 
            21.  High School                        1300.00 STU      416    182    598       78    117    195      2327 
            30.  Industrial Park                   12322.48 TSF     6777   1231   8008     1604   6406   8010     73935 
            31.  Business Park                       350.00 TSF      420     81    501      105    347    452      3570 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                  1765.40 TSF     2738    336   3074      371   2278   2649     20408 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
            51.  Developed Park                       83.30 AC         0      0      0        2      3      5       217 
 
                TOTAL                                              15525  13866  29391    17737  20627  38364    396738 
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                                      LANDMARK VILLAGE (2025) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             96     2.  Single Family (1-5du/ac)     123.00 DU        23     69     92       79     46    125      1218 
                    4.  Condominium/Townhouse        881.00 DU        88    423    511      414    229    643      7048 
                       SUB-TOTAL                                     111    492    603      493    275    768      8266 
 
             98    12.  Commercial Center (<10ac)      6.20 TSF        7      4     11       21     22     43       527 
                   31.  Business Park                691.50 TSF      830    159    989      207    685    892      7053 
                       SUB-TOTAL                                     837    163   1000      228    707    935      7580 
 
             99     4.  Condominium/Townhouse        470.00 DU        47    226    273      221    122    343      3760 
                   51.  Developed Park                20.20 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                      47    226    273      222    123    345      3813 
 
            100    12.  Commercial Center (<10ac)     23.00 TSF       25     16     41       76     83    159      1956 
                   40.  Commercial Office            220.00 TSF      341     42    383       46    284    330      2543 
                       SUB-TOTAL                                     366     58    424      122    367    489      4499 
 
            120     4.  Condominium/Townhouse       2425.00 DU       243   1164   1407     1140    631   1771     19400 
                   11.  Commercial Center(10-30a)    267.30 TSF      195    126    321      636    690   1326     14450 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     800   1492   2292     1893   1528   3421     36637 
 
            121     2.  Single Family (1-5du/ac)     168.00 DU        32     94    126      108     62    170      1663 
                    4.  Condominium/Townhouse        418.00 DU        42    201    243      196    109    305      3344 
                       SUB-TOTAL                                      74    295    369      304    171    475      5007 
 
            122     4.  Condominium/Townhouse        176.00 DU        18     84    102       83     46    129      1408 
                       SUB-TOTAL                                      18     84    102       83     46    129      1408 
 
            142     4.  Condominium/Townhouse        670.00 DU        67    322    389      315    174    489      5360 
                       SUB-TOTAL                                      67    322    389      315    174    489      5360 
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                                    MISSION VILLAGE (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            291.00 DU        55    163    218      187    108    295      2881 
             4.  Condominium/Townhouse              5040.00 DU       505   2420   2925     2369   1311   3680     40320 
            11.  Commercial Center(10-30a)           267.30 TSF      195    126    321      636    690   1326     14450 
            12.  Commercial Center (<10ac)            29.20 TSF       32     20     52       97    105    202      2483 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            31.  Business Park                       691.50 TSF      830    159    989      207    685    892      7053 
            40.  Commercial Office                   295.00 TSF      457     56    513       62    381    443      3410 
            51.  Developed Park                       28.60 AC         0      0      0        1      1      2        75 
 
                TOTAL                                               2320   3132   5452     3660   3391   7051     72570 
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                                      HOMESTEAD S/O RIVER (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            107     2.  Single Family (1-5du/ac)     461.00 DU        88    258    346      295    171    466      4564 
                    4.  Condominium/Townhouse        326.00 DU        33    156    189      153     85    238      2608 
                   20.  Elementary/Middle School    1000.00 STU      260    200    460       80     90    170      1450 
                   21.  High School                 2000.00 STU      640    280    920      120    180    300      3580 
                   51.  Developed Park                20.50 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                    1021    894   1915      649    527   1176     12255 
 
            108     4.  Condominium/Townhouse       2189.00 DU       219   1051   1270     1029    569   1598     17512 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                     453   1231   1684     1101    650   1751     18840 
 
            109     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                       SUB-TOTAL                                       7     21     28       24     14     38       376 
 
            110     2.  Single Family (1-5du/ac)     184.00 DU        35    103    138      118     68    186      1822 
                    4.  Condominium/Townhouse        548.00 DU        55    263    318      258    142    400      4384 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   51.  Developed Park                 9.40 AC         0      0      0        0      0      0        24 
                       SUB-TOTAL                                     324    546    870      448    291    739      7535 
 
            118     4.  Condominium/Townhouse        161.00 DU        16     77     93       76     42    118      1288 
                       SUB-TOTAL                                      16     77     93       76     42    118      1288 
 
 
                                 HOMESTEAD S/O RIVER (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            645.00 DU       123    361    484      413    239    652      6386 
             3.  Single Family (6-10du/ac)            38.00 DU         7     21     28       24     14     38       376 
             4.  Condominium/Townhouse              3224.00 DU       323   1547   1870     1516    838   2354     25792 
            20.  Elementary/Middle School           2800.00 STU      728    560   1288      224    252    476      4060 
            21.  High School                        2000.00 STU      640    280    920      120    180    300      3580 
            51.  Developed Park                       38.60 AC         0      0      0        1      1      2       100 
 
                TOTAL                                               1821   2769   4590     2298   1524   3822     40294 
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                                      HOMESTEAD N/O RIVER (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             54     3.  Single Family (6-10du/ac)     62.00 DU        12     35     47       40     23     63       614 
                    4.  Condominium/Townhouse        589.00 DU        59    283    342      277    153    430      4712 
                       SUB-TOTAL                                      71    318    389      317    176    493      5326 
 
             55     3.  Single Family (6-10du/ac)    164.00 DU        31     92    123      105     61    166      1624 
                    4.  Condominium/Townhouse        922.00 DU        92    443    535      433    240    673      7376 
                   51.  Developed Park                 5.80 AC         0      0      0        0      0      0        15 
                       SUB-TOTAL                                     123    535    658      538    301    839      9015 
 
             56     2.  Single Family (1-5du/ac)      19.00 DU         4     11     15       12      7     19       188 
                    4.  Condominium/Townhouse         23.00 DU         2     11     13       11      6     17       184 
                       SUB-TOTAL                                       6     22     28       23     13     36       372 
 
             57    12.  Commercial Center (<10ac)     55.40 TSF       60     38     98      184    199    383      4712 
                   31.  Business Park                439.60 TSF      528    101    629      132    435    567      4484 
                   40.  Commercial Office            105.00 TSF      163     20    183       22    135    157      1214 
                       SUB-TOTAL                                     751    159    910      338    769   1107     10410 
 
 
                                 HOMESTEAD N/O RIVER (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             19.00 DU         4     11     15       12      7     19       188 
             3.  Single Family (6-10du/ac)           226.00 DU        43    127    170      145     84    229      2238 
             4.  Condominium/Townhouse              1534.00 DU       153    737    890      721    399   1120     12272 
            12.  Commercial Center (<10ac)            55.40 TSF       60     38     98      184    199    383      4712 
            31.  Business Park                       439.60 TSF      528    101    629      132    435    567      4484 
            40.  Commercial Office                   105.00 TSF      163     20    183       22    135    157      1214 
            51.  Developed Park                        5.80 AC         0      0      0        0      0      0        15 
 
                TOTAL                                                951   1034   1985     1216   1259   2475     25123 
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                                        POTRERO VILLAGE (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            111    34.  Utilities                    100.00 TSF        0      0      0        0      0      0       238 
                       SUB-TOTAL                                       0      0      0        0      0      0       238 
 
            112     2.  Single Family (1-5du/ac)      90.00 DU        17     50     67       58     33     91       891 
                    3.  Single Family (6-10du/ac)    156.00 DU        30     87    117      100     58    158      1544 
                   50.  Golf Course                  180.00 AC        27     11     38       18     36     54      1433 
                       SUB-TOTAL                                      74    148    222      176    127    303      3868 
 
            115     3.  Single Family (6-10du/ac)    603.00 DU       115    338    453      386    223    609      5970 
                       SUB-TOTAL                                     115    338    453      386    223    609      5970 
 
            116     4.  Condominium/Townhouse       1000.00 DU       100    480    580      470    260    730      8000 
                   11.  Commercial Center(10-30a)    400.00 TSF      292    188    480      952   1032   1984     21624 
                       SUB-TOTAL                                     392    668   1060     1422   1292   2714     29624 
 
            117     4.  Condominium/Townhouse       1000.00 DU       100    480    580      470    260    730      8000 
                   11.  Commercial Center(10-30a)    400.00 TSF      292    188    480      952   1032   1984     21624 
                       SUB-TOTAL                                     392    668   1060     1422   1292   2714     29624 
 
            119     5.  Apartment                   1022.00 DU        82    439    521      419    215    634      7052 
                       SUB-TOTAL                                      82    439    521      419    215    634      7052 
 
            127     4.  Condominium/Townhouse        888.00 DU        89    426    515      417    231    648      7104 
                       SUB-TOTAL                                      89    426    515      417    231    648      7104 
 
            128     3.  Single Family (6-10du/ac)    450.00 DU        86    252    338      288    167    455      4455 
                       SUB-TOTAL                                      86    252    338      288    167    455      4455 
 
            129     3.  Single Family (6-10du/ac)    177.00 DU        34     99    133      113     65    178      1752 
                       SUB-TOTAL                                      34     99    133      113     65    178      1752 
 
            153     3.  Single Family (6-10du/ac)    424.00 DU        81    237    318      271    157    428      4198 
                       SUB-TOTAL                                      81    237    318      271    157    428      4198 
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                                    POTRERO VILLAGE (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             90.00 DU        17     50     67       58     33     91       891 
             3.  Single Family (6-10du/ac)          1810.00 DU       346   1013   1359     1158    670   1828     17919 
             4.  Condominium/Townhouse              2888.00 DU       289   1386   1675     1357    751   2108     23104 
             5.  Apartment                          1022.00 DU        82    439    521      419    215    634      7052 
            11.  Commercial Center(10-30a)           800.00 TSF      584    376    960     1904   2064   3968     43248 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
 
                TOTAL                                               1345   3275   4620     4914   3769   8683     93885 
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                                            ENTRADA (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90     5.  Apartment                    408.00 DU        33    175    208      167     86    253      2815 
                   10.  Commercial Center (>30ac)    300.00 TSF      141     90    231      492    534   1026     12018 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                   30.  Industrial Park              263.88 TSF      145     26    171       34    137    171      1583 
                   40.  Commercial Office            400.00 TSF      620     76    696       84    516    600      4624 
                       SUB-TOTAL                                    1038    430   1468     1098   1621   2719     28338 
 
             92     4.  Condominium/Townhouse       1000.00 DU       100    480    580      470    260    730      8000 
                   10.  Commercial Center (>30ac)    550.00 TSF      259    165    424      902    979   1881     22033 
                   14.  Hotel                        300.00 ROOM     102     66    168       96     87    183      2469 
                   40.  Commercial Office            300.00 TSF      465     57    522       63    387    450      3468 
                       SUB-TOTAL                                     926    768   1694     1531   1713   3244     35970 
 
            101    10.  Commercial Center (>30ac)    388.30 TSF      183    116    299      637    691   1328     15555 
                       SUB-TOTAL                                     183    116    299      637    691   1328     15555 
 
            140     3.  Single Family (6-10du/ac)    572.00 DU       109    320    429      366    212    578      5663 
                    4.  Condominium/Townhouse       1250.00 DU       125    600    725      588    325    913     10000 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     265    940   1205     1049    640   1689     18085 
 
 
                                       ENTRADA (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           572.00 DU       109    320    429      366    212    578      5663 
             4.  Condominium/Townhouse              2250.00 DU       225   1080   1305     1058    585   1643     18000 
             5.  Apartment                           408.00 DU        33    175    208      167     86    253      2815 
            10.  Commercial Center (>30ac)          1238.30 TSF      583    371    954     2031   2204   4235     49606 
            11.  Commercial Center(10-30a)           135.00 TSF       99     63    162      321    348    669      7298 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            14.  Hotel                               300.00 ROOM     102     66    168       96     87    183      2469 
            30.  Industrial Park                     263.88 TSF      145     26    171       34    137    171      1583 
            40.  Commercial Office                   700.00 TSF     1085    133   1218      147    903   1050      8092 
 
                TOTAL                                               2412   2254   4666     4315   4665   8980     97948 
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                                         LEGACY VILLAGE (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            123     3.  Single Family (6-10du/ac)    440.00 DU        84    246    330      282    163    445      4356 
                       SUB-TOTAL                                      84    246    330      282    163    445      4356 
 
            124     7.  Senior (Active)             1000.00 DU        80    120    200      160    100    260      3710 
                       SUB-TOTAL                                      80    120    200      160    100    260      3710 
 
            126     4.  Condominium/Townhouse        585.00 DU        59    281    340      275    152    427      4680 
                   11.  Commercial Center(10-30a)    150.00 TSF      110     71    181      357    387    744      8109 
                   40.  Commercial Office            225.00 TSF      349     43    392       47    290    337      2601 
                       SUB-TOTAL                                     518    395    913      679    829   1508     15390 
 
            131     4.  Condominium/Townhouse       1400.00 DU       140    672    812      658    364   1022     11200 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                       SUB-TOTAL                                     374    852   1226      730    445   1175     12505 
 
            151     2.  Single Family (1-5du/ac)      75.00 DU        14     42     56       48     28     76       743 
                       SUB-TOTAL                                      14     42     56       48     28     76       743 
 
 
                                    LEGACY VILLAGE (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             75.00 DU        14     42     56       48     28     76       743 
             3.  Single Family (6-10du/ac)           440.00 DU        84    246    330      282    163    445      4356 
             4.  Condominium/Townhouse              1985.00 DU       199    953   1152      933    516   1449     15880 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            11.  Commercial Center(10-30a)           150.00 TSF      110     71    181      357    387    744      8109 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            40.  Commercial Office                   225.00 TSF      349     43    392       47    290    337      2601 
 
                TOTAL                                               1070   1655   2725     1899   1565   3464     36704 
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                                        COMMERCE CENTER (2025) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park             1960.20 TSF     1078    196   1274      255   1019   1274     11761 
                       SUB-TOTAL                                    1078    196   1274      255   1019   1274     11761 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             4254.10 TSF     2340    425   2765      553   2212   2765     25525 
                       SUB-TOTAL                                    2340    425   2765      553   2212   2765     25525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              627.30 TSF      345     63    408       82    326    408      3764 
                       SUB-TOTAL                                     345     63    408       82    326    408      3764 
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                                    COMMERCE CENTER (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   12258.60 TSF     6742   1225   7967     1596   6373   7969     73552 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6950   1377   8327     1850   6627   8477     80226 
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                                         TOTAL (2025) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)           1120.00 DU       213    627    840      718    415   1133     11089 
             3.  Single Family (6-10du/ac)          3394.00 DU       647   1899   2546     2172   1257   3429     33600 
             4.  Condominium/Townhouse             17606.00 DU      1763   8451  10214     8275   4578  12853    140848 
             5.  Apartment                          1881.00 DU       151    808    959      771    396   1167     12980 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            10.  Commercial Center (>30ac)          1238.30 TSF      583    371    954     2031   2204   4235     49606 
            11.  Commercial Center(10-30a)          1604.30 TSF     1172    754   1926     3818   4139   7957     86728 
            12.  Commercial Center (<10ac)           189.18 TSF      206    131    337      629    682   1311     16090 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            14.  Hotel                               300.00 ROOM     102     66    168       96     87    183      2469 
 
            20.  Elementary/Middle School           5350.00 STU     1391   1070   2461      428    482    910      7758 
            21.  High School                        2000.00 STU      640    280    920      120    180    300      3580 
            30.  Industrial Park                   12522.48 TSF     6887   1251   8138     1630   6510   8140     75135 
            31.  Business Park                      1131.10 TSF     1358    260   1618      339   1120   1459     11537 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                  2020.40 TSF     3133    384   3517      424   2606   3030     23356 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
            51.  Developed Park                       89.10 AC         0      0      0        2      3      5       232 
 
                TOTAL                                              18580  16648  35228    21931  25095  47026    488008 
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                                      LANDMARK VILLAGE (2030) ZONAL LAND USE AND TRIP GENERATION 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            102     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                    4.  Condominium/Townhouse        305.00 DU        31    146    177      143     79    222      2440 
                    5.  Apartment                    155.00 DU        12     67     79       64     33     97      1070 
                   12.  Commercial Center (<10ac)     10.50 TSF       11      7     18       35     38     73       893 
                   40.  Commercial Office              9.50 TSF       15      2     17        2     12     14       110 
                       SUB-TOTAL                                      76    243    319      268    176    444      4889 
 
            103     3.  Single Family (6-10du/ac)     95.00 DU        18     53     71       61     35     96       940 
                    4.  Condominium/Townhouse        169.00 DU        17     81     98       79     44    123      1352 
                   12.  Commercial Center (<10ac)     38.50 TSF       42     27     69      128    139    267      3275 
                   13.  Commercial Shops               9.50 TSF        7      5     12       17     17     34       352 
                   20.  Elementary/Middle School     750.00 STU      195    150    345       60     68    128      1088 
                   51.  Developed Park                16.10 AC         0      0      0        0      1      1        42 
                       SUB-TOTAL                                     279    316    595      345    304    649      7049 
 
            104     3.  Single Family (6-10du/ac)    175.00 DU        33     98    131      112     65    177      1732 
                    4.  Condominium/Townhouse        211.00 DU        21    101    122       99     55    154      1688 
                    5.  Apartment                    152.00 DU        12     65     77       62     32     94      1049 
                   11.  Commercial Center(10-30a)    252.00 TSF      184    118    302      600    650   1250     13623 
                   40.  Commercial Office            370.00 TSF      574     70    644       78    477    555      4277 
                       SUB-TOTAL                                     824    452   1276      951   1279   2230     22369 
 
            105     5.  Apartment                    144.00 DU        12     62     74       59     30     89       994 
                   12.  Commercial Center (<10ac)     27.10 TSF       30     19     49       90     98    188      2305 
                   40.  Commercial Office            315.90 TSF      490     60    550       66    408    474      3652 
                       SUB-TOTAL                                     532    141    673      215    536    751      6951 
 
 
                                  LANDMARK VILLAGE (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           308.00 DU        58    172    230      197    114    311      3048 
             4.  Condominium/Townhouse               685.00 DU        69    328    397      321    178    499      5480 
             5.  Apartment                           451.00 DU        36    194    230      185     95    280      3113 
            11.  Commercial Center(10-30a)           252.00 TSF      184    118    302      600    650   1250     13623 
            12.  Commercial Center (<10ac)            76.10 TSF       83     53    136      253    275    528      6473 
            13.  Commercial Shops                      9.50 TSF        7      5     12       17     17     34       352 
            20.  Elementary/Middle School            750.00 STU      195    150    345       60     68    128      1088 
            40.  Commercial Office                   695.40 TSF     1079    132   1211      146    897   1043      8039 
            51.  Developed Park                       16.10 AC         0      0      0        0      1      1        42 
 
                TOTAL                                               1711   1152   2863     1779   2295   4074     41258 
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                                        MISSION VILLAGE (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             96     2.  Single Family (1-5du/ac)     123.00 DU        23     69     92       79     46    125      1218 
                    4.  Condominium/Townhouse        881.00 DU        88    423    511      414    229    643      7048 
                       SUB-TOTAL                                     111    492    603      493    275    768      8266 
 
             98    12.  Commercial Center (<10ac)      6.20 TSF        7      4     11       21     22     43       527 
                   31.  Business Park                691.50 TSF      830    159    989      207    685    892      7053 
                       SUB-TOTAL                                     837    163   1000      228    707    935      7580 
 
             99     4.  Condominium/Townhouse        470.00 DU        47    226    273      221    122    343      3760 
                   51.  Developed Park                20.20 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                      47    226    273      222    123    345      3813 
 
            100    12.  Commercial Center (<10ac)     23.00 TSF       25     16     41       76     83    159      1956 
                   40.  Commercial Office            220.00 TSF      341     42    383       46    284    330      2543 
                       SUB-TOTAL                                     366     58    424      122    367    489      4499 
 
            120     4.  Condominium/Townhouse       2425.00 DU       243   1164   1407     1140    631   1771     19400 
                   11.  Commercial Center(10-30a)    267.30 TSF      195    126    321      636    690   1326     14450 
                   13.  Commercial Shops              16.00 TSF       12      8     20       29     29     58       593 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   40.  Commercial Office             75.00 TSF      116     14    130       16     97    113       867 
                   51.  Developed Park                 8.40 AC         0      0      0        0      0      0        22 
                       SUB-TOTAL                                     800   1492   2292     1893   1528   3421     36637 
 
            121     2.  Single Family (1-5du/ac)     168.00 DU        32     94    126      108     62    170      1663 
                    4.  Condominium/Townhouse        418.00 DU        42    201    243      196    109    305      3344 
                       SUB-TOTAL                                      74    295    369      304    171    475      5007 
 
            122     4.  Condominium/Townhouse        176.00 DU        18     84    102       83     46    129      1408 
                       SUB-TOTAL                                      18     84    102       83     46    129      1408 
 
            142     4.  Condominium/Townhouse        670.00 DU        67    322    389      315    174    489      5360 
                       SUB-TOTAL                                      67    322    389      315    174    489      5360 
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                                    MISSION VILLAGE (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            291.00 DU        55    163    218      187    108    295      2881 
             4.  Condominium/Townhouse              5040.00 DU       505   2420   2925     2369   1311   3680     40320 
            11.  Commercial Center(10-30a)           267.30 TSF      195    126    321      636    690   1326     14450 
            12.  Commercial Center (<10ac)            29.20 TSF       32     20     52       97    105    202      2483 
            13.  Commercial Shops                     16.00 TSF       12      8     20       29     29     58       593 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            31.  Business Park                       691.50 TSF      830    159    989      207    685    892      7053 
            40.  Commercial Office                   295.00 TSF      457     56    513       62    381    443      3410 
            51.  Developed Park                       28.60 AC         0      0      0        1      1      2        75 
 
                TOTAL                                               2320   3132   5452     3660   3391   7051     72570 
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                                      HOMESTEAD S/O RIVER (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            107     2.  Single Family (1-5du/ac)     461.00 DU        88    258    346      295    171    466      4564 
                    4.  Condominium/Townhouse        326.00 DU        33    156    189      153     85    238      2608 
                   20.  Elementary/Middle School    1200.00 STU      312    240    552       96    108    204      1740 
                   21.  High School                 2400.00 STU      768    336   1104      144    216    360      4296 
                   51.  Developed Park                20.50 AC         0      0      0        1      1      2        53 
                       SUB-TOTAL                                    1201    990   2191      689    581   1270     13261 
 
            108     4.  Condominium/Townhouse       2189.00 DU       219   1051   1270     1029    569   1598     17512 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   51.  Developed Park                 8.70 AC         0      0      0        0      0      0        23 
                       SUB-TOTAL                                     453   1231   1684     1101    650   1751     18840 
 
            109     3.  Single Family (6-10du/ac)     38.00 DU         7     21     28       24     14     38       376 
                       SUB-TOTAL                                       7     21     28       24     14     38       376 
 
            110     2.  Single Family (1-5du/ac)     184.00 DU        35    103    138      118     68    186      1822 
                    4.  Condominium/Townhouse        548.00 DU        55    263    318      258    142    400      4384 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                   51.  Developed Park                 9.40 AC         0      0      0        0      0      0        24 
                       SUB-TOTAL                                     324    546    870      448    291    739      7535 
 
            118     4.  Condominium/Townhouse        161.00 DU        16     77     93       76     42    118      1288 
                       SUB-TOTAL                                      16     77     93       76     42    118      1288 
 
 
                                 HOMESTEAD S/O RIVER (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)            645.00 DU       123    361    484      413    239    652      6386 
             3.  Single Family (6-10du/ac)            38.00 DU         7     21     28       24     14     38       376 
             4.  Condominium/Townhouse              3224.00 DU       323   1547   1870     1516    838   2354     25792 
            20.  Elementary/Middle School           3000.00 STU      780    600   1380      240    270    510      4350 
            21.  High School                        2400.00 STU      768    336   1104      144    216    360      4296 
            51.  Developed Park                       38.60 AC         0      0      0        1      1      2       100 
 
                TOTAL                                               2001   2865   4866     2338   1578   3916     41300 
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                                      HOMESTEAD N/O RIVER (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             54     3.  Single Family (6-10du/ac)     62.00 DU        12     35     47       40     23     63       614 
                    4.  Condominium/Townhouse        589.00 DU        59    283    342      277    153    430      4712 
                       SUB-TOTAL                                      71    318    389      317    176    493      5326 
 
             55     3.  Single Family (6-10du/ac)    164.00 DU        31     92    123      105     61    166      1624 
                    4.  Condominium/Townhouse        922.00 DU        92    443    535      433    240    673      7376 
                   51.  Developed Park                 5.80 AC         0      0      0        0      0      0        15 
                       SUB-TOTAL                                     123    535    658      538    301    839      9015 
 
             56     2.  Single Family (1-5du/ac)      19.00 DU         4     11     15       12      7     19       188 
                    4.  Condominium/Townhouse         23.00 DU         2     11     13       11      6     17       184 
                       SUB-TOTAL                                       6     22     28       23     13     36       372 
 
             57    12.  Commercial Center (<10ac)     55.40 TSF       60     38     98      184    199    383      4712 
                   31.  Business Park               1169.60 TSF     1404    269   1673      351   1158   1509     11930 
                   40.  Commercial Office            105.00 TSF      163     20    183       22    135    157      1214 
                       SUB-TOTAL                                    1627    327   1954      557   1492   2049     17856 
 
 
                                 HOMESTEAD N/O RIVER (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             19.00 DU         4     11     15       12      7     19       188 
             3.  Single Family (6-10du/ac)           226.00 DU        43    127    170      145     84    229      2238 
             4.  Condominium/Townhouse              1534.00 DU       153    737    890      721    399   1120     12272 
            12.  Commercial Center (<10ac)            55.40 TSF       60     38     98      184    199    383      4712 
            31.  Business Park                      1169.60 TSF     1404    269   1673      351   1158   1509     11930 
            40.  Commercial Office                   105.00 TSF      163     20    183       22    135    157      1214 
            51.  Developed Park                        5.80 AC         0      0      0        0      0      0        15 
 
                TOTAL                                               1827   1202   3029     1435   1982   3417     32569 
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                                        POTRERO VILLAGE (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            106     5.  Apartment                    520.00 DU        42    224    266      213    109    322      3588 
                       SUB-TOTAL                                      42    224    266      213    109    322      3588 
 
            111    34.  Utilities                    100.00 TSF        0      0      0        0      0      0       238 
                       SUB-TOTAL                                       0      0      0        0      0      0       238 
 
            112     2.  Single Family (1-5du/ac)      90.00 DU        17     50     67       58     33     91       891 
                    3.  Single Family (6-10du/ac)    156.00 DU        30     87    117      100     58    158      1544 
                   50.  Golf Course                  180.00 AC        27     11     38       18     36     54      1433 
                       SUB-TOTAL                                      74    148    222      176    127    303      3868 
 
            113     4.  Condominium/Townhouse        354.00 DU        35    170    205      166     92    258      2832 
                       SUB-TOTAL                                      35    170    205      166     92    258      2832 
 
            114     4.  Condominium/Townhouse        560.00 DU        56    269    325      263    146    409      4480 
                       SUB-TOTAL                                      56    269    325      263    146    409      4480 
 
            115     3.  Single Family (6-10du/ac)    603.00 DU       115    338    453      386    223    609      5970 
                       SUB-TOTAL                                     115    338    453      386    223    609      5970 
 
            116     4.  Condominium/Townhouse       1262.00 DU       126    606    732      593    328    921     10096 
                   11.  Commercial Center(10-30a)    628.50 TSF      459    295    754     1496   1622   3118     33977 
                       SUB-TOTAL                                     585    901   1486     2089   1950   4039     44073 
 
            117     4.  Condominium/Townhouse       1261.00 DU       126    605    731      593    328    921     10088 
                   11.  Commercial Center(10-30a)    628.50 TSF      459    295    754     1496   1622   3118     33977 
                       SUB-TOTAL                                     585    900   1485     2089   1950   4039     44065 
 
            119     5.  Apartment                   1679.00 DU       134    722    856      688    353   1041     11585 
                       SUB-TOTAL                                     134    722    856      688    353   1041     11585 
 
            127     4.  Condominium/Townhouse        888.00 DU        89    426    515      417    231    648      7104 
                       SUB-TOTAL                                      89    426    515      417    231    648      7104 
 
            128     3.  Single Family (6-10du/ac)    450.00 DU        86    252    338      288    167    455      4455 
                       SUB-TOTAL                                      86    252    338      288    167    455      4455 
 
            129     3.  Single Family (6-10du/ac)    177.00 DU        34     99    133      113     65    178      1752 
                       SUB-TOTAL                                      34     99    133      113     65    178      1752 
 
            153     3.  Single Family (6-10du/ac)    424.00 DU        81    237    318      271    157    428      4198 
                       SUB-TOTAL                                      81    237    318      271    157    428      4198 
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                                    POTRERO VILLAGE (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             90.00 DU        17     50     67       58     33     91       891 
             3.  Single Family (6-10du/ac)          1810.00 DU       346   1013   1359     1158    670   1828     17919 
             4.  Condominium/Townhouse              4325.00 DU       432   2076   2508     2032   1125   3157     34600 
             5.  Apartment                          2199.00 DU       176    946   1122      901    462   1363     15173 
            11.  Commercial Center(10-30a)          1257.00 TSF      918    590   1508     2992   3244   6236     67954 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
 
                TOTAL                                               1916   4686   6602     7159   5570  12729    138208 
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                                            ENTRADA (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             90     5.  Apartment                    408.00 DU        33    175    208      167     86    253      2815 
                   10.  Commercial Center (>30ac)    400.00 TSF      188    120    308      656    712   1368     16024 
                   11.  Commercial Center(10-30a)    135.00 TSF       99     63    162      321    348    669      7298 
                   30.  Industrial Park              543.88 TSF      299     54    353       71    283    354      3263 
                   40.  Commercial Office            773.02 TSF     1198    147   1345      162    997   1159      8936 
                       SUB-TOTAL                                    1817    559   2376     1377   2426   3803     38336 
 
             92     4.  Condominium/Townhouse       1000.00 DU       100    480    580      470    260    730      8000 
                   10.  Commercial Center (>30ac)    800.00 TSF      376    240    616     1312   1424   2736     32048 
                   14.  Hotel                        300.00 ROOM     102     66    168       96     87    183      2469 
                   40.  Commercial Office            400.00 TSF      620     76    696       84    516    600      4624 
                       SUB-TOTAL                                    1198    862   2060     1962   2287   4249     47141 
 
             95    11.  Commercial Center(10-30a)    115.21 TSF       84     54    138      274    297    571      6228 
                       SUB-TOTAL                                      84     54    138      274    297    571      6228 
 
            101    10.  Commercial Center (>30ac)    388.30 TSF      183    116    299      637    691   1328     15555 
                       SUB-TOTAL                                     183    116    299      637    691   1328     15555 
 
            140     3.  Single Family (6-10du/ac)    572.00 DU       109    320    429      366    212    578      5663 
                    4.  Condominium/Townhouse       1250.00 DU       125    600    725      588    325    913     10000 
                   12.  Commercial Center (<10ac)     28.48 TSF       31     20     51       95    103    198      2422 
                       SUB-TOTAL                                     265    940   1205     1049    640   1689     18085 
 
 
                                       ENTRADA (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             3.  Single Family (6-10du/ac)           572.00 DU       109    320    429      366    212    578      5663 
             4.  Condominium/Townhouse              2250.00 DU       225   1080   1305     1058    585   1643     18000 
             5.  Apartment                           408.00 DU        33    175    208      167     86    253      2815 
            10.  Commercial Center (>30ac)          1588.30 TSF      747    476   1223     2605   2827   5432     63627 
            11.  Commercial Center(10-30a)           250.21 TSF      183    117    300      595    645   1240     13526 
            12.  Commercial Center (<10ac)            28.48 TSF       31     20     51       95    103    198      2422 
            14.  Hotel                               300.00 ROOM     102     66    168       96     87    183      2469 
            30.  Industrial Park                     543.88 TSF      299     54    353       71    283    354      3263 
            40.  Commercial Office                  1173.02 TSF     1818    223   2041      246   1513   1759     13560 
 
                TOTAL                                               3547   2531   6078     5299   6341  11640    125345 
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                                         LEGACY VILLAGE (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
            123     3.  Single Family (6-10du/ac)    440.00 DU        84    246    330      282    163    445      4356 
                       SUB-TOTAL                                      84    246    330      282    163    445      4356 
 
            124     7.  Senior (Active)             1000.00 DU        80    120    200      160    100    260      3710 
                       SUB-TOTAL                                      80    120    200      160    100    260      3710 
 
            126     4.  Condominium/Townhouse        585.00 DU        59    281    340      275    152    427      4680 
                   11.  Commercial Center(10-30a)    150.00 TSF      110     71    181      357    387    744      8109 
                   40.  Commercial Office            225.00 TSF      349     43    392       47    290    337      2601 
                       SUB-TOTAL                                     518    395    913      679    829   1508     15390 
 
            131     4.  Condominium/Townhouse       1400.00 DU       140    672    812      658    364   1022     11200 
                   20.  Elementary/Middle School     900.00 STU      234    180    414       72     81    153      1305 
                       SUB-TOTAL                                     374    852   1226      730    445   1175     12505 
 
            151     2.  Single Family (1-5du/ac)      75.00 DU        14     42     56       48     28     76       743 
                       SUB-TOTAL                                      14     42     56       48     28     76       743 
 
 
                                    LEGACY VILLAGE (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)             75.00 DU        14     42     56       48     28     76       743 
             3.  Single Family (6-10du/ac)           440.00 DU        84    246    330      282    163    445      4356 
             4.  Condominium/Townhouse              1985.00 DU       199    953   1152      933    516   1449     15880 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            11.  Commercial Center(10-30a)           150.00 TSF      110     71    181      357    387    744      8109 
            20.  Elementary/Middle School            900.00 STU      234    180    414       72     81    153      1305 
            40.  Commercial Office                   225.00 TSF      349     43    392       47    290    337      2601 
 
                TOTAL                                               1070   1655   2725     1899   1565   3464     36704 
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                                        COMMERCE CENTER (2030) ZONAL LAND USE AND TRIP GENERATION 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
            Zone       Land Use Type                    Units        In    Out   Total      In    Out   Total       ADT 
          --------------------------------------------------------------------------------------------------------------- 
             41    30.  Industrial Park              730.00 TSF      402     73    475       95    380    475      4380 
                       SUB-TOTAL                                     402     73    475       95    380    475      4380 
 
             42    30.  Industrial Park              275.00 TSF      151     28    179       36    143    179      1650 
                       SUB-TOTAL                                     151     28    179       36    143    179      1650 
 
             43    30.  Industrial Park              273.90 TSF      151     27    178       36    142    178      1643 
                       SUB-TOTAL                                     151     27    178       36    142    178      1643 
 
             45    30.  Industrial Park             1960.20 TSF     1078    196   1274      255   1019   1274     11761 
                       SUB-TOTAL                                    1078    196   1274      255   1019   1274     11761 
 
             46    13.  Commercial Shops              77.00 TSF       55     37     92      139    139    278      2854 
                   30.  Industrial Park              445.80 TSF      245     45    290       58    232    290      2675 
                       SUB-TOTAL                                     300     82    382      197    371    568      5529 
 
             47    30.  Industrial Park             4254.10 TSF     2340    425   2765      553   2212   2765     25525 
                       SUB-TOTAL                                    2340    425   2765      553   2212   2765     25525 
 
             48    30.  Industrial Park              720.00 TSF      396     72    468       94    374    468      4320 
                       SUB-TOTAL                                     396     72    468       94    374    468      4320 
 
             49    30.  Industrial Park              764.30 TSF      420     76    496       99    397    496      4586 
                       SUB-TOTAL                                     420     76    496       99    397    496      4586 
 
             58    30.  Industrial Park             1051.50 TSF      578    105    683      137    547    684      6309 
                       SUB-TOTAL                                     578    105    683      137    547    684      6309 
 
             59    35.  Regional Post Office         764.00 TSF      153    115    268      115    115    230      3820 
                       SUB-TOTAL                                     153    115    268      115    115    230      3820 
 
             60    30.  Industrial Park              411.60 TSF      226     41    267       54    214    268      2470 
                       SUB-TOTAL                                     226     41    267       54    214    268      2470 
 
             61    30.  Industrial Park              744.90 TSF      410     74    484       97    387    484      4469 
                       SUB-TOTAL                                     410     74    484       97    387    484      4469 
 
             62    30.  Industrial Park              627.30 TSF      345     63    408       82    326    408      3764 
                       SUB-TOTAL                                     345     63    408       82    326    408      3764 
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                                    COMMERCE CENTER (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
            13.  Commercial Shops                     77.00 TSF       55     37     92      139    139    278      2854 
            30.  Industrial Park                   12258.60 TSF     6742   1225   7967     1596   6373   7969     73552 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
 
                TOTAL                                               6950   1377   8327     1850   6627   8477     80226 



 

Westside Santa Clarita Valley A-79 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxA.doc 

                                         TOTAL (2030) LAND USE AND TRIP GENERATION SUMMARY 
 
 
                                                                    -- AM Peak Hour --     -- PM Peak Hour -- 
                Land Use Type                           Units        In    Out   Total      In    Out   Total      ADT 
          --------------------------------------------------------------------------------------------------------------- 
             2.  Single Family (1-5du/ac)           1120.00 DU       213    627    840      718    415   1133     11089 
             3.  Single Family (6-10du/ac)          3394.00 DU       647   1899   2546     2172   1257   3429     33600 
             4.  Condominium/Townhouse             19043.00 DU      1906   9141  11047     8950   4952  13902    152344 
             5.  Apartment                          3058.00 DU       245   1315   1560     1253    643   1896     21101 
             7.  Senior (Active)                    1000.00 DU        80    120    200      160    100    260      3710 
            10.  Commercial Center (>30ac)          1588.30 TSF      747    476   1223     2605   2827   5432     63627 
            11.  Commercial Center(10-30a)          2176.51 TSF     1590   1022   2612     5180   5616  10796    117662 
            12.  Commercial Center (<10ac)           189.18 TSF      206    131    337      629    682   1311     16090 
            13.  Commercial Shops                    102.50 TSF       74     50    124      185    185    370      3799 
            14.  Hotel                               300.00 ROOM     102     66    168       96     87    183      2469 
 
            20.  Elementary/Middle School           5550.00 STU     1443   1110   2553      444    500    944      8048 
            21.  High School                        2400.00 STU      768    336   1104      144    216    360      4296 
            30.  Industrial Park                   12802.48 TSF     7041   1279   8320     1667   6656   8323     76815 
            31.  Business Park                      1861.10 TSF     2234    428   2662      558   1843   2401     18983 
            34.  Utilities                           100.00 TSF        0      0      0        0      0      0       238 
            35.  Regional Post Office                764.00 TSF      153    115    268      115    115    230      3820 
            40.  Commercial Office                  2493.42 TSF     3866    474   4340      523   3216   3739     28824 
            50.  Golf Course                         180.00 AC        27     11     38       18     36     54      1433 
            51.  Developed Park                       89.10 AC         0      0      0        2      3      5       232 
 
                TOTAL                                              21342  18600  39942    25419  29349  54768    568180 
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APPENDIX B 

INTERSECTION CAPACITY UTILIZATION WORKSHEETS 
 

Peak hour intersection volume/capacity ratios are calculated by means of intersection capacity 

utilization (ICU) values.  ICU calculations were performed for the intersections shown in Figure B-1. 

 

The procedure is based on the critical movement methodology, and shows the amount of capacity 

utilized by each critical move. A "de-facto" right-turn lane is used in the ICU calculation for cases where 

a curb lane is wide enough to separately serve both through and right-turn traffic (typically with a width 

of 19 feet from curb to outside of through-lane with parking prohibited during peak periods).  Such lanes 

are treated the same as striped right-turn lanes during the ICU calculations, but they are denoted on the 

ICU calculation worksheets using the letter "d" in place of a numerical entry for right-turn lanes. 

 

The methodology also incorporates a check for right-turn capacity utilization.  Both right-turn-on-

green (RTOG) and right-turn-on-red (RTOR) capacity availability are calculated and checked against the 

total right-turn capacity need.  If insufficient capacity is available, then an adjustment is made to the total 

capacity utilization value.  The following example shows how this adjustment is made. 

 

Example of Right-turn Capacity Utilization For Northbound Right 
 
1.  Right-Turn-On-Green (RTOG) 
 
If NBT is critical move, then: 
RTOG = V/C (NBT) 
Otherwise, 
RTOG = V/C (NBL) + V/C (SBT) - V/C (SBL) 
 
2.  Right-Turn-On-Red (RTOR) 
 
If WBL is critical move, then: 
RTOR = V/C (WBL) 
Otherwise, 
RTOR = V/C (EBL) + V/C (WBT) - V/C (EBT) 
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3.  Right-Turn Overlap Adjustment 
 
If the northbound right is assumed to overlap with the adjacent westbound left, adjustments to the 
RTOG and RTOR values are made as follows: 
 
RTOG = RTOG + V/C (WBL) 
RTOR = RTOR - V/C (WBL) 
 
4.  Total Right-Turn Capacity (RTC) Availability For NBR 
 
RTC = RTOG + factor x RTOR 
Where factor = RTOR saturation flow factor (typically 75%) 
 
5.  Right-turn Adjustment for ICU Calculation 
 
Right-turn adjustment is then as follows: Additional ICU = V/C (NBR) - RTC 

 
 

A zero or negative value indicates that adequate capacity is available and no adjustment is 

necessary.  A positive value indicates that the available RTOR and RTOG capacity does not adequately 

accommodate the right-turn V/C, therefore the right-turn is essentially considered to be a critical 

movement.  In such cases, the right-turn adjustment is noted on the ICU worksheet and it is included in 

the total capacity utilization value.  When it is determined that a right-turn adjustment is required for more 

than one right-turn movement, the word "multi" is printed on the worksheet instead of an actual right-turn 

movement reference, and the right-turn adjustments are cumulatively added to the total capacity 

utilization value.  In such cases, further operational evaluation is typically carried out to determine if 

under actual operational conditions, the critical right-turns would operate simultaneously, and therefore a 

right-turn adjustment credit should be applied. 
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Shared Lane V/C Methodology 

 

For intersection approaches where shared usage of a lane is permitted by more than one turn movement 

(e.g., left/through, through/right, left/through/right), the individual turn volumes are evaluated to 

determine whether dedication of the shared lane is warranted to any one given turn movement.  The 

following example demonstrates how this evaluation is carried out: 

 

Example of Shared Lane Utilization for Shared Left/Through Lane 

 
1.  Average Lane Volume (ALV) 
 
 ALV =                    Left-Turn Volume + Through Volume                 . 
  Total Left + Through Approach Lanes (including shared lane) 
 
2.  ALV for Each Approach 
 
 ALV (Left) =                        Left-Turn Volume                  . 
  Left Approach Lanes (including shared lane) 
 
 ALV (Through) =                            Through Volume                        . 
  Through Approach Lanes (including shared lane) 
 
3.  Lane Dedication is Warranted 
 
If ALV (Left) is greater than ALV then full dedication of the shared lane to the left-turn approach is 
warranted.  Left-turn and through V/C ratios for this case are calculated as follows: 
 
 V/C (Left) =                         Left-Turn Volume                      . 
  Left Approach Capacity (including shared lane) 
 
 V/C (Through) =                                Through Volume                         . 
  Through Approach Capacity (excluding shared lane) 
 
Similarly, if ALV (Through) is greater than ALV then full dedication to the through approach is 
warranted, and left-turn and through V/C ratios are calculated as follows: 
 
 V/C (Left) =                            Left-Turn Volume                       . 
  Left Approach Capacity (excluding shared lane) 
 
 V/C (Through) =                             Through Volume                           . 

    Through Approach Capacity (including shared lane) 
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4.  Lane Dedication is not Warranted 
 
If ALV (Left) and ALV (Through) are both less than ALV, the left/through lane is assumed to be 
truly shared and each left, left/through or through approach lane carries an evenly distributed volume 
of traffic equal to ALV.  A combined left/through V/C ratio is calculated as follows: 
 
 V/C (Left/Through) =                     Left-Turn Volume + Through Volume                     . 
  Total Left + Through Approach Capacity (including shared lane) 
  
This V/C (Left/Through) ratio is assigned as the V/C (Through) ratio for the critical movement 
analysis and ICU summary listing. 
 
If split phasing has not been designated for this approach, the relative proportion of V/C (Through) 
that is attributed to the left-turn volume is estimated as follows: 
 
If approach has more than one left-turn (including shared lane), then: 
 
 V/C (Left) = V/C (Through) 
 
If approach has only one left-turn lane (shared lane), then: 
 
 V/C (Left) =              Left-Turn Volume          . 
  Single Approach Lane Capacity 
 
If this left-turn movement is determined to be a critical movement, the V/C (Left) value is posted in 
brackets on the ICU summary printout. 

 
 

These same steps are carried out for shared through/right lanes.  If full dedication of a shared 

through/right lane to the right-turn movement is warranted, the right-turn V/C value calculated in step 

three is checked against the RTOR and RTOG capacity availability if the option to include right-turns in 

the V/C ratio calculations is selected.  If the V/C value that is determined using the shared lane 

methodology described here is reduced due to RTOR and RTOG capacity availability, the V/C value for 

the through/right lanes is posted in brackets. 

 

When an approach contains more than one shared lane (e.g., left/through and through/right), steps 

one and two listed above are carried out for the three turn movements combined.  Step four is carried out 

if dedication is not warranted for either of the shared lanes.  If dedication of one of the shared lanes is 

warranted to one movement or another, step three is carried out for the two movements involved, and then 

steps one through four are repeated for the two movements involved in the other shared lane. 
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         7. I-5 SB Ramps & SR-126                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      219    .06*     80    .02*  │       │   SBL      2      3500     1020    .29*    780    .22*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500      153    .04     185    .05   │       │   SBR      2      3500      400    .11     220    .06   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000      281    .04     532    .08   │       │   EBT      4      7000      640    .09    1780    .25   │ 
     │   EBR      f                617           1260          │       │   EBR      f               1130           1380          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1343    .26*    848    .16*  │       │   WBT      4      7000     2800    .40*   1870    .27*  │ 
     │   WBR      f                 10            196          │       │   WBR      f                 20             80          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    SBR    .03*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .79            .59 
         TOTAL CAPACITY UTILIZATION       .42            .31      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500     1010    .29*    930    .27*  │       │   SBL      2      3500      980    .28*    930    .27*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500      440    .13     260    .07   │       │   SBR      2      3500      430    .12     280    .08   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000      700    .10    1950    .28*  │       │   EBT      4      7000      760    .11    2090    .30*  │ 
     │   EBR      f               1060           1320          │       │   EBR      f               1090           1250          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      7000     2650    .38*   1870    .27   │       │   WBT      4      7000     2700    .39*   1910    .27   │ 
     │   WBR      f                 20            140          │       │   WBR      f                 10            140          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .77            .65               TOTAL CAPACITY UTILIZATION       .77            .67 
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         7. I-5 SB Ramps & SR-126                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      980    .28*    850    .24*  │       │   SBL      2      3500      950    .27*    860    .25*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500      460    .13     340    .10   │       │   SBR      2      3500      510    .15     450    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000      930    .13    2070    .30*  │       │   EBT      4      7000     1290    .18    2200    .31*  │ 
     │   EBR      f               1100           1300          │       │   EBR      f               1240           1240          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      7000     2570    .37*   1860    .27   │       │   WBT      4      7000     2500    .36*   2110    .30   │ 
     │   WBR      f                 20            300          │       │   WBR      f                 20            280          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .75            .64               TOTAL CAPACITY UTILIZATION       .73            .66 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      890    .25*    830    .24*  │       │   SBL      2      3500      840    .24*    880    .25*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500      590    .17     510    .15   │       │   SBR      2      3500      660    .19     530    .15   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000     1510    .22    2500    .36*  │       │   EBT      4      7000     1630    .23    2810    .40*  │ 
     │   EBR      f               1420           1360          │       │   EBR      f               1550           1420          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      7000     2750    .39*   2480    .35   │       │   WBT      4      7000     3010    .43*   2700    .39   │ 
     │   WBR      f                 30            260          │       │   WBR      f                 30            260          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .74            .70               TOTAL CAPACITY UTILIZATION       .77            .75 



 

Westside Santa Clarita Valley B-8 Austin-Foust Associates, Inc. 
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         8. I-5 NB Ramps & SR-126                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      3      5250     1061    .20*    638    .12*  │       │   NBL      3      5250     1240    .24*   1210    .23*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750      231    .13      50    .03   │       │   NBR      1      1750       30    .02      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000      425    .06     514    .07*  │       │   EBT      4      7000     1290    .18    1880    .27*  │ 
     │   EBR      f                 73            189          │       │   EBR      f                150            470          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250      363    .07*    311    .06   │       │   WBT      3      5250     1590    .30*    720    .14   │ 
     │   WBR      f                145            334          │       │   WBR      f                290            670          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .37            .29               TOTAL CAPACITY UTILIZATION       .64            .60 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      3      5250      960    .18*   1150    .22*  │       │   NBL      3      5250      960    .18*   1170    .22*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       60    .03      10    .01   │       │   NBR      1      1750       60    .03      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000     1340    .19    2120    .30*  │       │   EBT      4      7000     1340    .19    2240    .32*  │ 
     │   EBR      f                170            510          │       │   EBR      f                190            520          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1720    .33*    850    .16   │       │   WBT      3      5250     1760    .34*    860    .16   │ 
     │   WBR      f                320            700          │       │   WBR      f                310            690          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .61            .62               TOTAL CAPACITY UTILIZATION       .62            .64 



 

Westside Santa Clarita Valley B-9 Austin-Foust Associates, Inc. 
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         8. I-5 NB Ramps & SR-126                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      3      5250      940    .18*   1090    .21*  │       │   NBL      3      5250      910    .17*   1200    .23*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       90    .05      10    .01   │       │   NBR      1      1750       90    .05      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000     1440    .21    2130    .30*  │       │   EBT      4      7000     1650    .24    2180    .31*  │ 
     │   EBR      f                250            560          │       │   EBR      f                330            640          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1660    .32*   1050    .20   │       │   WBT      3      5250     1630    .31*   1170    .22   │ 
     │   WBR      f                330            700          │       │   WBR      f                350            700          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .60            .61               TOTAL CAPACITY UTILIZATION       .58            .64 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      3      5250     1000    .19*   1380    .26*  │       │   NBL      3      5250     1040    .20*   1500    .29*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       90    .05      10    .01   │       │   NBR      1      1750      120    .07      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      4      7000     1740    .25    2330    .33*  │       │   EBT      4      7000     1760    .25    2630    .38*  │ 
     │   EBR      f                400            750          │       │   EBR      f                450            800          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1800    .34*   1330    .25   │       │   WBT      3      5250     2030    .39*   1450    .28   │ 
     │   WBR      f                360            700          │       │   WBR      f                370            710          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .63            .69               TOTAL CAPACITY UTILIZATION       .69            .77 
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         9. Rye/Old Rd & I-5 SB Ramps                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       43    .02      22    .01*  │       │   NBL      1      1750       30    .02      30    .02   │ 
     │   NBT      2      3500      675    .19*    425    .12   │       │   NBT      2      3500      870    .25*    840    .24*  │ 
     │   NBR      1      1750     1013    .58    1325    .76   │       │   NBR      2      3500      580    .17     770    .22   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750       51    .03*     83    .05   │       │   SBL      2      3500      140    .04*    720    .21*  │ 
     │   SBT      2      3500      598    .17     699    .20*  │       │   SBT      3      5250      150    .03     650    .12   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5              294            164          │       │   WBL      2      3500      470    .13*    260    .07*  │ 
     │   WBT      0      3500        0    .08*      0    .05*  │       │   WBT      0         0        0              0          │ 
     │   WBR      0.5                2              2          │       │   WBR      1      1750       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .33*    NBR    .56*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .73            .92               TOTAL CAPACITY UTILIZATION       .52            .62 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       30    .02      30    .02   │       │   NBL      1      1750       30    .02      30    .02   │ 
     │   NBT      2      3500      620    .18*    690    .20*  │       │   NBT      2      3500      680    .19*    680    .19*  │ 
     │   NBR      2      3500      650    .19     650    .19   │       │   NBR      2      3500      700    .20     740    .21   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      130    .04*    710    .20*  │       │   SBL      2      3500      120    .03*    730    .21*  │ 
     │   SBT      3      5250      120    .02     500    .10   │       │   SBT      3      5250      110    .02     550    .10   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      400    .11*     90    .03*  │       │   WBL      2      3500      400    .11*    140    .04*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      1      1750       10    .01      10    .01   │       │   WBR      1      1750       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .43            .53               TOTAL CAPACITY UTILIZATION       .43            .54 
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         9. Rye/Old Rd & I-5 SB Ramps                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       30    .02      30    .02   │       │   NBL      1      1750       30    .02      30    .02   │ 
     │   NBT      2      3500      760    .22*    740    .21*  │       │   NBT      2      3500      800    .23*    900    .26*  │ 
     │   NBR      2      3500      830    .24    1050    .30   │       │   NBR      2      3500      840    .24    1000    .29   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      180    .05*    880    .25*  │       │   SBL      2      3500      210    .06*    900    .26*  │ 
     │   SBT      3      5250      170    .03     440    .08   │       │   SBT      3      5250      200    .04     510    .10   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      360    .10*    160    .05*  │       │   WBL      2      3500      360    .10*    210    .06*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      1      1750       10    .01      10    .01   │       │   WBR      1      1750       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .04*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .49            .68 
         TOTAL CAPACITY UTILIZATION       .47            .65      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1750       30    .02      30    .02   │       │   NBL      1      1750       30    .02      30    .02   │ 
     │   NBT      2      3500      870    .25*   1010    .29*  │       │   NBT      2      3500     1030    .29*   1130    .32*  │ 
     │   NBR      2      3500      790    .23    1030    .29   │       │   NBR      2      3500      730    .21    1050    .30   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      230    .07*    950    .27*  │       │   SBL      2      3500      280    .08*   1030    .29*  │ 
     │   SBT      3      5250      250    .05     580    .11   │       │   SBT      3      5250      310    .06     660    .13   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      420    .12*    290    .08*  │       │   WBL      2      3500      470    .13*    390    .11*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      1      1750       10    .01      10    .01   │       │   WBR      1      1750       10    .01      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .74               TOTAL CAPACITY UTILIZATION       .60            .82 
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         10. I-5 SB Ramps & Magic Mtn                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              432            358          │       │   SBL      2      3500      640    .18*   1260    .36*  │ 
     │   SBT      0.5    3500        0    .12*      0    .10*  │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750       32    .02      57    .03   │       │   SBR      2      3500       60    .02      40    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      291    .08*    439    .13*  │       │   EBT      3      5250      370    .07     980    .19   │ 
     │   EBR      f                104            251          │       │   EBR      2      3500      680    .19     810    .23   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      498    .28*    454    .26*  │       │   WBL      2      3500       60    .02      30    .01   │ 
     │   WBT      3      5250     1442    .27    1267    .24   │       │   WBT      4      7000     1870    .27*   1560    .22*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .58            .59               TOTAL CAPACITY UTILIZATION       .55            .68 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      640    .18*   1160    .33*  │       │   SBL      2      3500      640    .18*   1120    .32*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500       60    .02      50    .01   │       │   SBR      2      3500       60    .02      50    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      410    .08     930    .18   │       │   EBT      3      5250      570    .11    1060    .20   │ 
     │   EBR      2      3500      670    .19     780    .22   │       │   EBR      2      3500      850    .24     820    .23   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       60    .02      30    .01   │       │   WBL      2      3500       60    .02      30    .01   │ 
     │   WBT      4      7000     2080    .30*   1600    .23*  │       │   WBT      4      7000     2160    .31*   1810    .26*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .58            .66               TOTAL CAPACITY UTILIZATION       .59            .68 
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         10. I-5 SB Ramps & Magic Mtn                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      680    .19*   1250    .36*  │       │   SBL      2      3500      750    .21*   1240    .35*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      2      3500      100    .03      60    .02   │       │   SBR      2      3500      100    .03      80    .02   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      950    .18    1200    .23   │       │   EBT      3      5250     1100    .21    1350    .26   │ 
     │   EBR      2      3500     1120    .32    1070    .31   │       │   EBR      2      3500     1200    .34    1100    .31   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       50    .01      40    .01   │       │   WBL      2      3500       40    .01      30    .01   │ 
     │   WBT      4      7000     2180    .31*   2460    .35*  │       │   WBT      4      7000     2250    .32*   2720    .39*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .60            .81               TOTAL CAPACITY UTILIZATION       .63            .84 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      820    .23*   1270    .36*  │       │   SBL      2.5              920    .18*   1320    .25*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0      7000        0              0          │ 
     │   SBR      2      3500       90    .03      80    .02   │       │   SBR      1.5               60    .03      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250     1160    .22    1480    .28   │       │   EBT      3      5250     1220    .23    1620    .31   │ 
     │   EBR      2      3500     1230    .35    1160    .33   │       │   EBR      2      3500     1270    .36    1200    .34   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       30    .01      30    .01   │       │   WBL      2      3500       20    .01      20    .01   │ 
     │   WBT      4      7000     2420    .35*   2830    .40*  │       │   WBT      4      7000     2530    .36*   2950    .42*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .68            .86               TOTAL CAPACITY UTILIZATION       .64            .77 
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         11. I-5 NB Ramps & Magic Mtn                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5             1147  {.33}*   1181  {.34}*  │       │   NBL      2.5             1220    .23*    960    .18*  │ 
     │   NBT      0.5    3500        2    .33       7    .34   │       │   NBT      0      7000        0              0          │ 
     │   NBR      1      1750      363    .21     695    .40   │       │   NBR      1.5              100    .06     280    .16   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750       21    .01      39    .02   │       │   EBL      2      3500       60    .02     260    .07   │ 
     │   EBT      2      3500      703    .20*    698    .20*  │       │   EBT      3      5250      950    .18*   1990    .38*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      7000      793    .11     578    .08   │       │   WBT      3.5    8750      710    .14     630    .12   │ 
     │   WBR      f                279            413          │       │   WBR      1.5              940    .27     800    .23   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .06*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .51            .66 
         TOTAL CAPACITY UTILIZATION       .63            .70      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2.5             1260    .24*    980    .19*  │       │   NBL      2.5             1270    .24*   1030    .20*  │ 
     │   NBT      0      7000        0              0          │       │   NBT      0      7000        0              0          │ 
     │   NBR      1.5              100    .06     280    .16   │       │   NBR      1.5              100    .06     270    .15   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500       50    .01     140    .04   │       │   EBL      2      3500       60    .02     140    .04   │ 
     │   EBT      3      5250     1000    .19*   1950    .37*  │       │   EBT      3      5250     1150    .22*   2030    .39*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3.5    8750      880  {.14}     650    .12   │       │   WBT      3.5    8750      930  {.15}     810    .15   │ 
     │   WBR      1.5              670            760    .22   │       │   WBR      1.5              690            750          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .53            .66               TOTAL CAPACITY UTILIZATION       .56            .69 
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         11. I-5 NB Ramps & Magic Mtn                             
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2.5             1350    .26*   1340    .26*  │       │   NBL      2.5             1350    .26*   1370    .26*  │ 
     │   NBT      0      7000        0              0          │       │   NBT      0      7000        0              0          │ 
     │   NBR      1.5               90    .05     110    .06   │       │   NBR      1.5              100    .06     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500       90    .03     180    .05   │       │   EBL      2      3500      100    .03     200    .06   │ 
     │   EBT      3      5250     1540    .29*   2270    .43*  │       │   EBT      3      5250     1750    .33*   2390    .46*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3.5    8750      870  {.15}    1160  {.18}   │       │   WBT      3.5    8750      940  {.17}    1380  {.21}   │ 
     │   WBR      1.5              770            740          │       │   WBR      1.5              880            780          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .65            .79               TOTAL CAPACITY UTILIZATION       .69            .82 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2.5             1370    .26*   1390    .26*  │       │   NBL      2.5             1400    .27*   1410    .27*  │ 
     │   NBT      0      7000        0              0          │       │   NBT      0      7000        0              0          │ 
     │   NBR      1.5               90    .05      90    .05   │       │   NBR      1.5               90    .05      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      3500      100    .03     230    .07   │       │   EBL      2      3500      130    .04     280    .08   │ 
     │   EBT      3      5250     1870    .36*   2520    .48*  │       │   EBT      3      5250     2020    .38*   2650    .50*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3.5    8750     1090  {.18}    1470  {.23}   │       │   WBT      3.5    8750     1150  {.19}    1560  {.24}   │ 
     │   WBR      1.5              860            850          │       │   WBR      1.5              900            870          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .72            .84               TOTAL CAPACITY UTILIZATION       .75            .87 
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         12. I-5 SB Ramps & Valencia                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      209    .06*    236    .07*  │       │   SBL      2      3500      330    .09*    380    .11*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      262    .15      54    .03   │       │   SBR      1      1750      260    .15     380    .22   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      586    .11     498    .09   │       │   EBT      3      5250      470    .09     670    .13   │ 
     │   EBR      f                407            127          │       │   EBR      f                440            390          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500      760    .22*    878    .25*  │       │   WBT      2      3500     1070    .31*   1190    .34*  │ 
     │   WBR      f                844           1029          │       │   WBR      f               1510           1010          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .09*                 │       │   Right Turn Adjustment     SBR    .06*    SBR    .11*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .47            .42               TOTAL CAPACITY UTILIZATION       .56            .66 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      350    .10*    350    .10*  │       │   SBL      2      3500      360    .10*    380    .11*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      210    .12     330    .19   │       │   SBR      1      1750      210    .12     370    .21   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      440    .08     650    .12   │       │   EBT      3      5250      510    .10     710    .14   │ 
     │   EBR      f                450            400          │       │   EBR      f                470            350          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500     1120    .32*   1250    .36*  │       │   WBT      2      3500     1120    .32*   1440    .41*  │ 
     │   WBR      f               1380           1000          │       │   WBR      f               1360            950          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .02*    SBR    .09*  │       │   Right Turn Adjustment     SBR    .02*    SBR    .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .65               TOTAL CAPACITY UTILIZATION       .54            .72 
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         12. I-5 SB Ramps & Valencia                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      370    .11*    420    .12*  │       │   SBL      2      3500      350    .10*    390    .11*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      270    .15     410    .23   │       │   SBR      1      1750      320    .18     470    .27   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      820    .16     790    .15   │       │   EBT      3      5250     1080    .21    1080    .21   │ 
     │   EBR      f                690            570          │       │   EBR      f                920            740          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500     1360    .39*   1850    .53*  │       │   WBT      3      5250     1580    .30*   2140    .41*  │ 
     │   WBR      f               1180            990          │       │   WBR      f               1170            920          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .04*    SBR    .11*  │       │   Right Turn Adjustment     SBR    .08*    SBR    .16*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .64            .86               TOTAL CAPACITY UTILIZATION       .58            .78 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      370    .11*    440    .13*  │       │   SBL      2      3500      350    .10*    450    .13*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      320    .18     550    .31   │       │   SBR      1      1750      340    .19     570    .33   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250     1110    .21    1240    .24   │       │   EBT      3      5250     1190    .23    1390    .26   │ 
     │   EBR      f                970            790          │       │   EBR      f                910            510          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1620    .31*   2220    .42*  │       │   WBT      3      5250     1650    .31*   2280    .43*  │ 
     │   WBR      f               1140            870          │       │   WBR      f               1190            890          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .07*    SBR    .18*  │       │   Right Turn Adjustment     SBR    .09*    SBR    .20*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .59            .83               TOTAL CAPACITY UTILIZATION       .60            .86 
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         13. I-5 NB Ramps & Valencia                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      291    .08*    273    .08*  │       │   NBL      2      3500      480    .14*    210    .06*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      945    .27     876    .25   │       │   NBR      2      3500      970    .28    1170    .33   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      697    .16     668    .14   │       │   EBT      3      5250      700    .15     860    .20   │ 
     │   EBR      0         0      157             79          │       │   EBR      0         0      100            190          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500       80    .02     147    .04   │       │   WBL      2      3500      280    .08     290    .08   │ 
     │   WBT      4      7000     1266    .18*   1645    .24*  │       │   WBT      4      7000     2130    .30*   2010    .29*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .17*    NBR    .09*  │       │   Right Turn Adjustment     NBR    .03*    NBR    .20*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .53            .51               TOTAL CAPACITY UTILIZATION       .57            .65 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      510    .15*    230    .07*  │       │   NBL      2      3500      510    .15*    300    .09*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      970    .28    1170    .33   │       │   NBR      2      3500      970    .28    1140    .33   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250      720    .15     830    .19   │       │   EBT      3      5250      810    .17     910    .21   │ 
     │   EBR      0         0       70            180          │       │   EBR      0         0       70            190          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      270    .08     290    .08   │       │   WBL      2      3500      270    .08     280    .08   │ 
     │   WBT      4      7000     2010    .29*   2030    .29*  │       │   WBT      4      7000     2020    .29*   2110    .30*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .02*    NBR    .18*  │       │   Right Turn Adjustment     NBR    .04*    NBR    .17*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .64               TOTAL CAPACITY UTILIZATION       .58            .66 
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         13. I-5 NB Ramps & Valencia                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      610    .17*    470    .13*  │       │   NBL      2      3500      710    .20*    460    .13*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500     1030    .29    1100    .31   │       │   NBR      2      3500     1010    .29     980    .28   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250     1120    .23*   1060    .23   │       │   EBT      3      5250     1360    .28*   1320    .29   │ 
     │   EBR      0         0      100            160          │       │   EBR      0         0      110            180          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      270    .08*    270    .08   │       │   WBL      2      3500      290    .08*    270    .08   │ 
     │   WBT      4      7000     1990    .28    2380    .34*  │       │   WBT      4      7000     2120    .30    2620    .37*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .06*    NBR    .10*  │       │   Right Turn Adjustment     NBR    .03*    NBR    .09*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .64            .67               TOTAL CAPACITY UTILIZATION       .69            .69 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      700    .20*    480    .14*  │       │   NBL      2      3500      670    .19*    480    .14*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500     1020    .29     920    .26   │       │   NBR      2      3500     1050    .30     880    .25   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      5250     1430    .29*   1510    .33*  │       │   EBT      3      5250     1460    .30*   1660    .36*  │ 
     │   EBR      0         0      110            200          │       │   EBR      0         0      120            230          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      3500      310    .09*    270    .08*  │       │   WBL      2      3500      440    .13*    300    .09*  │ 
     │   WBT      4      7000     2160    .31    2650    .38   │       │   WBT      4      7000     2260    .32    2740    .39   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .02*    NBR    .06*  │       │   Right Turn Adjustment     NBR    .01*    NBR    .04*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .70            .71               TOTAL CAPACITY UTILIZATION       .73            .73 
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         14. I-5 SB Ramps & McBean                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      144    .08*    406    .23*  │       │   SBL      1      1750      210    .12*    350    .20*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750       57    .03     451    .26   │       │   SBR      1      1750      290    .17     320    .18   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      627    .18     950    .27   │       │   EBT      2      3500     1140    .33*   1360    .39   │ 
     │   EBR      1      1750      374    .21      93    .05   │       │   EBR      1      1750      370    .21     250    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500     1326    .38*   1043    .30*  │       │   WBT      2      3500      530    .15    1430    .41*  │ 
     │   WBR      1      1750      215    .12     480    .27   │       │   WBR      1      1750      450    .26     300    .17   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    SBR    .03*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes Right-Turn Overlap for WBR              │ 
     │   Note: Assumes Right-Turn Overlap for WBR              │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .55            .71 
         TOTAL CAPACITY UTILIZATION       .56            .66      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      230    .13*    330    .19*  │       │   SBL      1      1750      240    .14*    350    .20*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      290    .17     300    .17   │       │   SBR      1      1750      280    .16     210    .12   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1020    .29*   1370    .39   │       │   EBT      2      3500     1010    .29*   1350    .39   │ 
     │   EBR      1      1750      380    .22     350    .20   │       │   EBR      1      1750      380    .22     370    .21   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500      580    .17    1450    .41*  │       │   WBT      2      3500      600    .17    1440    .41*  │ 
     │   WBR      1      1750      450    .26     310    .18   │       │   WBR      1      1750      450    .26     340    .19   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for WBR              │       │   Note: Assumes Right-Turn Overlap for WBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .52            .70               TOTAL CAPACITY UTILIZATION       .53            .71 
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         14. I-5 SB Ramps & McBean                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1750      290    .17*    460    .26*  │       │   SBL      1      1750      330    .19*    450    .26*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      310    .18     390    .22   │       │   SBR      1      1750      270    .15     360    .21   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1060    .30*   1340    .38   │       │   EBT      2      3500     1080    .31*   1360    .39   │ 
     │   EBR      1      1750      390    .22     160    .09   │       │   EBR      1      1750      380    .22     190    .11   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500      580    .17    1550    .44*  │       │   WBT      2      3500      670    .19    1730    .49*  │ 
     │   WBR      1      1750      440    .25     310    .18   │       │   WBR      1      1750      450    .26     320    .18   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for WBR              │       │   Note: Assumes Right-Turn Overlap for WBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .80               TOTAL CAPACITY UTILIZATION       .60            .85 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      3500      380    .11*    550    .16*  │       │   SBL      2      3500      420    .12*    540    .15*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1750      260    .15     340    .19   │       │   SBR      1      1750      250    .14     340    .19   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1070    .31*   1310    .37   │       │   EBT      2      3500     1060    .30*   1340    .38   │ 
     │   EBR      1      1750      370    .21     180    .10   │       │   EBR      1      1750      360    .21     270    .15   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3500      710    .20    1790    .51*  │       │   WBT      2      3500      800    .23    1810    .52*  │ 
     │   WBR      1      1750      440    .25     310    .18   │       │   WBR      1      1750      430    .25     320    .18   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    SBR    .03*  │       │   Right Turn Adjustment                    SBR    .04*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for WBR              │       │   Note: Assumes Right-Turn Overlap for WBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .52            .80               TOTAL CAPACITY UTILIZATION       .52            .81 
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         15. I-5 NB Ramps & McBean                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      135    .04*    338    .10*  │       │   NBL      2      3500       90    .03*    410    .12*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      284    .08     742    .21   │       │   NBR      2      3500      520    .15     710    .20   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      633    .18    1213    .35*  │       │   EBT      2      3500      990    .28*   1430    .41*  │ 
     │   EBR      1      1750      133    .08     142    .08   │       │   EBR      1      1750      370    .21     280    .16   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1406    .27*   1185    .23   │       │   WBT      3      5250      890    .17    1290    .25   │ 
     │   WBR      1      1750      101    .06     122    .07   │       │   WBR      1      1750      120    .07     170    .10   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .11*  │       │   Right Turn Adjustment     NBR    .12*    NBR    .08*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .41            .66               TOTAL CAPACITY UTILIZATION       .53            .71 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      110    .03*    430    .12*  │       │   NBL      2      3500      110    .03*    420    .12*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      540    .15     640    .18   │       │   NBR      2      3500      520    .15     670    .19   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1000    .29*   1420    .41*  │       │   EBT      2      3500     1020    .29*   1450    .41*  │ 
     │   EBR      1      1750      270    .15     280    .16   │       │   EBR      1      1750      250    .14     260    .15   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250      930    .18    1300    .25   │       │   WBT      3      5250      950    .18    1340    .26   │ 
     │   WBR      1      1750      110    .06     170    .10   │       │   WBR      1      1750      110    .06     170    .10   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .12*    NBR    .06*  │       │   Right Turn Adjustment     NBR    .12*    NBR    .07*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .69               TOTAL CAPACITY UTILIZATION       .54            .70 



 

Westside Santa Clarita Valley B-23 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxB.doc 

         15. I-5 NB Ramps & McBean                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500      100    .03*    430    .12*  │       │   NBL      2      3500      120    .03*    530    .15*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      520    .15     670    .19   │       │   NBR      2      3500      530    .15     820    .23   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1090    .31*   1510    .43*  │       │   EBT      2      3500     1160    .33*   1520    .43*  │ 
     │   EBR      1      1750      280    .16     290    .17   │       │   EBR      1      1750      270    .15     290    .17   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250      930    .18    1390    .26   │       │   WBT      3      5250     1020    .19    1480    .28   │ 
     │   WBR      1      1750      120    .07     190    .11   │       │   WBR      1      1750      130    .07     210    .12   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .12*    NBR    .07*  │       │   Right Turn Adjustment     NBR    .12*    NBR    .08*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .72               TOTAL CAPACITY UTILIZATION       .58            .76 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      3500       90    .03*    470    .13*  │       │   NBL      2      3500      100    .03*    480    .14*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      2      3500      560    .16     890    .25   │       │   NBR      2      3500      640    .18     970    .28   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1210    .35*   1600    .46*  │       │   EBT      2      3500     1220    .35*   1630    .47*  │ 
     │   EBR      1      1750      250    .14     270    .15   │       │   EBR      1      1750      250    .14     250    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1080    .21    1600    .30   │       │   WBT      3      5250     1150    .22    1610    .31   │ 
     │   WBR      1      1750      160    .09     230    .13   │       │   WBR      1      1750      170    .10     270    .15   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .13*    NBR    .12*  │       │   Right Turn Adjustment     NBR    .15*    NBR    .14*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .61            .81               TOTAL CAPACITY UTILIZATION       .63            .85 
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         16. I-5 SB Loop & Lyons                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       67    .04      68    .04   │       │   NBR      1      1750       70    .04      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              332            375          │       │   SBL      1.5              460            460          │ 
     │   SBT      0.5    3500      136    .13*     71    .13*  │       │   SBT      0.5    3500       10    .13*    310    .22*  │ 
     │   SBR      1      1750       45    .03     118    .07   │       │   SBR      1      1750      410    .23      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      895    .27*    873    .27   │       │   EBT      2      3500      530    .16    1150    .34*  │ 
     │   EBR      0         0       56             58          │       │   EBR      0         0       30             50          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       48    .03*     53    .03   │       │   WBL      1      1750       30    .02     170    .10*  │ 
     │   WBT      2      3500      612    .17    1281    .37*  │       │   WBT      2      3500      800    .23*   1180    .34   │ 
     │   WBR      1      1750      427    .24     282    .16   │       │   WBR      1      1750      380    .22     120    .07   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .02*                 │       │   Right Turn Adjustment     SBR    .10*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .55            .60               TOTAL CAPACITY UTILIZATION       .56            .76 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       60    .03      70    .04   │       │   NBR      1      1750       60    .03      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              490            410          │       │   SBL      1.5              520            440          │ 
     │   SBT      0.5    3500       10    .14*    280    .20*  │       │   SBT      0.5    3500       10    .15*    290    .21*  │ 
     │   SBR      1      1750      430    .25      10    .01   │       │   SBR      1      1750      430    .25      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      500    .15    1100    .33*  │       │   EBT      2      3500      490    .15    1070    .32*  │ 
     │   EBR      0         0       30             50          │       │   EBR      0         0       30             50          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       30    .02     160    .09*  │       │   WBL      1      1750       30    .02     140    .08*  │ 
     │   WBT      2      3500      760    .22*   1150    .33   │       │   WBT      2      3500      770    .22*   1190    .34   │ 
     │   WBR      1      1750      280    .16     110    .06   │       │   WBR      1      1750      290    .17     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .11*                 │       │   Right Turn Adjustment     SBR    .10*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .72               TOTAL CAPACITY UTILIZATION       .57            .71 
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         16. I-5 SB Loop & Lyons                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       60    .03      70    .04   │       │   NBR      1      1750       60    .03      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              660            560          │       │   SBL      1.5              720            540          │ 
     │   SBT      0.5    3500       10    .19*    330    .25*  │       │   SBT      0.5    3500       10    .21*    320    .25*  │ 
     │   SBR      1      1750      440    .25      10    .01   │       │   SBR      1      1750      430    .25      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      560    .17    1090    .33*  │       │   EBT      2      3500      620    .19    1260    .37*  │ 
     │   EBR      0         0       30             50          │       │   EBR      0         0       30             50          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       30    .02     140    .08*  │       │   WBL      1      1750       30    .02     150    .09*  │ 
     │   WBT      2      3500      760    .22*   1260    .36   │       │   WBT      2      3500      800    .23*   1480    .42   │ 
     │   WBR      1      1750      260    .15     110    .06   │       │   WBR      1      1750      260    .15     110    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     SBR    .06*                 │       │   Right Turn Adjustment     SBR    .04*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .76               TOTAL CAPACITY UTILIZATION       .58            .81 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1750       70    .04      70    .04   │       │   NBR      1      1750       70    .04      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              710            580          │       │   SBL      1.5              770            610          │ 
     │   SBT      0.5    3500       10    .21*    300    .25*  │       │   SBT      0.5    3500       10    .22*    310    .26*  │ 
     │   SBR      1      1750      420    .24      10    .01   │       │   SBR      1      1750      400    .23      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      740    .22*   1410    .42*  │       │   EBT      3      5250      820    .16    1520    .30   │ 
     │   EBR      0         0       30             50          │       │   EBR      0         0       30             50          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750       30    .02*    170    .10*  │       │   WBL      1      1750       30    .02     170    .10   │ 
     │   WBT      2      3500      850    .24    1610    .46   │       │   WBT      2      3500      890    .25*   1700    .49*  │ 
     │   WBR      1      1750      250    .14     110    .06   │       │   WBR      1      1750      250    .14     110    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment   Multi    .05*                 │       │   Right Turn Adjustment     SBR    .01*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .60            .87               TOTAL CAPACITY UTILIZATION       .58            .85 
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         17. I-5 NB Ramps & Lyons                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              251  {.07}*    685  {.20}*  │       │   NBL      1.5              100  {.03}*    530  {.15}*  │ 
     │   NBT      0.5    3500        1    .07       0    .20   │       │   NBT      0.5    3500       10    .03       0    .15   │ 
     │   NBR      f                334            645          │       │   NBR      f                170            410          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      158    .09*    183    .10*  │       │   EBL      1      1750       90    .05*    160    .09   │ 
     │   EBT      2      3500      719    .21    1081    .31   │       │   EBT      2      3500      950    .27    1590    .45*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1066    .27*   1017    .28*  │       │   WBT      3      5250     1120    .32*    930    .27   │ 
     │   WBR      0         0      326            445          │       │   WBR      0         0      550            720    .41   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment                    WBR    .05*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .53            .68           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .50            .75 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              100  {.03}*    540  {.15}*  │       │   NBL      1.5              100  {.03}*    530  {.15}*  │ 
     │   NBT      0.5    3500       10    .03       0    .15   │       │   NBT      0.5    3500       10    .03       0    .15   │ 
     │   NBR      f                170            350          │       │   NBR      f                170            340          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750       80    .05*    160    .09   │       │   EBL      1      1750       70    .04*    160    .09   │ 
     │   EBT      2      3500      950    .27    1510    .43*  │       │   EBT      2      3500      980    .28    1520    .43*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250      980    .27*    880    .25   │       │   WBT      3      5250      990    .27*    880    .25   │ 
     │   WBR      0         0      430            730    .42   │       │   WBR      0         0      440            750    .43   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    WBR    .08*  │       │   Right Turn Adjustment                    WBR    .09*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .45            .76               TOTAL CAPACITY UTILIZATION       .44            .77 
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         17. I-5 NB Ramps & Lyons                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              100  {.03}*    580  {.17}*  │       │   NBL      1.5              100  {.03}*    660  {.19}*  │ 
     │   NBT      0.5    3500       10    .03       0    .17   │       │   NBT      0.5    3500       10    .03       0    .19   │ 
     │   NBR      f                170            320          │       │   NBR      f                160            340          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      110    .06*    170    .10   │       │   EBL      1      1750      110    .06     150    .09   │ 
     │   EBT      2      3500     1130    .32    1600    .46*  │       │   EBT      2      3500     1270    .36*   1690    .48*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250      950    .27*    910    .26   │       │   WBT      3      5250      990    .28    1100    .31   │ 
     │   WBR      0         0      510    .29     870    .50   │       │   WBR      0         0      500    .29     890    .51   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .02*    WBR    .14*  │       │   Right Turn Adjustment                    WBR    .12*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .48            .87               TOTAL CAPACITY UTILIZATION       .49            .89 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              130  {.04}*    790  {.23}*  │       │   NBL      1.5              120  {.04}*    760  {.22}*  │ 
     │   NBT      0.5    3500       10    .04       0    .23   │       │   NBT      0.5    3500       10    .04       0    .22   │ 
     │   NBR      f                160            340          │       │   NBR      f                160            370          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      110    .06     140    .08   │       │   EBL      1      1750      110    .06     140    .08   │ 
     │   EBT      2      3500     1300    .37*   1850    .53*  │       │   EBT      2      3500     1380    .39*   1980    .57*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1010    .19    1140    .22   │       │   WBT      3      5250     1090    .21    1270    .24   │ 
     │   WBR      f                510            910          │       │   WBR      f                530            950          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .51            .86               TOTAL CAPACITY UTILIZATION       .53            .89 
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         18. I-5 SB Ramps & Calgrove                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0.5               21             91          │       │   SBL      0.5               30            130          │ 
     │   SBT      0.5    1750        1    .01*      3    .05*  │       │   SBT      0.5    1750       10    .02*     10    .08*  │ 
     │   SBR      1      1750      255    .15     135    .08   │       │   SBR      1      1750      270    .15     230    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      1      1750      110    .11*    657    .42*  │       │   EBT      1      1750      370    .33*    660    .42*  │ 
     │   EBR      0         0       74             70          │       │   EBR      0         0      200             80          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      466    .27*    123    .07*  │       │   WBL      1      1750      400    .23*    100    .06*  │ 
     │   WBT      1      1750      350    .20     212    .12   │       │   WBT      1      1750      430    .25     180    .10   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .49            .64               TOTAL CAPACITY UTILIZATION       .68            .66 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0.5               30            130          │       │   SBL      0.5               30            130          │ 
     │   SBT      0.5    1750       10    .02*     10    .08*  │       │   SBT      0.5    1750       10    .02*     10    .08*  │ 
     │   SBR      1      1750      280    .16     220    .13   │       │   SBR      1      1750      290    .17     200    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      1      1750      350    .31*    680    .46*  │       │   EBT      1      1750      340    .31*    670    .46*  │ 
     │   EBR      0         0      200            130          │       │   EBR      0         0      200            130          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      400    .23*    110    .06*  │       │   WBL      1      1750      400    .23*    110    .06*  │ 
     │   WBT      1      1750      450    .26     180    .10   │       │   WBT      1      1750      450    .26     180    .10   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .66            .70               TOTAL CAPACITY UTILIZATION       .66            .70 
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         18. I-5 SB Ramps & Calgrove                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0.5               30            160          │       │   SBL      0.5               40            180          │ 
     │   SBT      0.5    1750       10    .02*     10    .10*  │       │   SBT      0.5    1750       10    .03*     10    .11*  │ 
     │   SBR      1      1750      350    .20     380    .22   │       │   SBR      1      1750      380    .22     380    .22   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      1      1750      410    .35*    740    .47*  │       │   EBT      1      1750      440    .38*    830    .53*  │ 
     │   EBR      0         0      210             80          │       │   EBR      0         0      230             90          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      400    .23*    120    .07*  │       │   WBL      1      1750      400    .23*    140    .08*  │ 
     │   WBT      1      1750      450    .26     160    .09   │       │   WBT      1      1750      470    .27     260    .15   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .70            .74               TOTAL CAPACITY UTILIZATION       .74            .82 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0.5               50            210          │       │   SBL      0.5               50            220          │ 
     │   SBT      0.5    1750       10    .03*     10    .13*  │       │   SBT      0.5    1750       10    .03*     10    .13*  │ 
     │   SBR      1      1750      410    .23     390    .22   │       │   SBR      1      1750      450    .26     450    .26   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      1      1750      480    .41*    900    .57*  │       │   EBT      2      3500      550    .24*   1020    .34*  │ 
     │   EBR      0         0      240             90          │       │   EBR      0         0      290            160          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1750      400    .23*    160    .09*  │       │   WBL      1      1750      400    .23*    190    .11*  │ 
     │   WBT      1      1750      500    .29     280    .16   │       │   WBT      2      3500      530    .15     360    .10   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .77            .89               TOTAL CAPACITY UTILIZATION       .60            .68 
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         19. I-5 NB Ramps & Calgrove                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0.5               45  {.03}*    123  {.07}*  │       │   NBL      0.5              110  {.06}*    120  {.07}*  │ 
     │   NBT      0.5    1750        4    .03       0    .07   │       │   NBT      0.5    1750        0    .06       0    .07   │ 
     │   NBR      1      1750       70    .04     264    .15   │       │   NBR      1      1750       30    .02     210    .12   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750       70    .04*    304    .17*  │       │   EBL      1      1750      290    .17*    300    .17*  │ 
     │   EBT      1      1750       60    .03     444    .25   │       │   EBT      1      1750       90    .05     500    .29   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      1      1750      771    .47*    212    .16*  │       │   WBT      1      1750      740    .46*    150    .13*  │ 
     │   WBR      0         0       55             61          │       │   WBR      0         0       60             80          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .02*  │       │   Right Turn Adjustment                    NBR    .04*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .64            .52               TOTAL CAPACITY UTILIZATION       .79            .51 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0.5              130  {.07}*    120  {.07}*  │       │   NBL      0.5              130  {.07}*    120  {.07}*  │ 
     │   NBT      0.5    1750        0    .07       0    .07   │       │   NBT      0.5    1750        0    .07       0    .07   │ 
     │   NBR      1      1750       40    .02     210    .12   │       │   NBR      1      1750       40    .02     210    .12   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      270    .15*    300    .17*  │       │   EBL      1      1750      270    .15*    290    .17*  │ 
     │   EBT      1      1750       90    .05     510    .29   │       │   EBT      1      1750       80    .05     500    .29   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      1      1750      740    .46*    170    .14*  │       │   WBT      1      1750      740    .46*    180    .15*  │ 
     │   WBR      0         0       60             80          │       │   WBR      0         0       70             80          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .03*  │       │   Right Turn Adjustment                    NBR    .03*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .78            .51               TOTAL CAPACITY UTILIZATION       .78            .52 
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         19. I-5 NB Ramps & Calgrove                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0.5              130  {.07}*     80  {.05}*  │       │   NBL      0.5              130  {.07}*    140  {.08}*  │ 
     │   NBT      0.5    1750        0    .07       0    .05   │       │   NBT      0.5    1750        0    .07       0    .08   │ 
     │   NBR      1      1750       40    .02     230    .13   │       │   NBR      1      1750       50    .03     270    .15   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      310    .18*    340    .19*  │       │   EBL      1      1750      330    .19*    400    .23*  │ 
     │   EBT      1      1750      110    .06     560    .32   │       │   EBT      1      1750      120    .07     610    .35   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      1      1750      760    .47*    200    .18*  │       │   WBT      1      1750      780    .49*    250    .23*  │ 
     │   WBR      0         0       70            110          │       │   WBR      0         0       80            150          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .04*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .85            .64 
         TOTAL CAPACITY UTILIZATION       .82            .56      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0.5              140  {.08}*    160  {.09}*  │       │   NBL      0.5              160  {.09}*    200  {.11}*  │ 
     │   NBT      0.5    1750        0    .08       0    .09   │       │   NBT      0.5    1750        0    .09       0    .11   │ 
     │   NBR      1      1750       60    .03     290    .17   │       │   NBR      1      1750       70    .04     330    .19   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1750      350    .20*    440    .25*  │       │   EBL      1      1750      390    .22*    510    .29*  │ 
     │   EBT      1      1750      150    .09     670    .38   │       │   EBT      2      3500      180    .05     750    .21   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      1      1750      790    .50*    290    .27*  │       │   WBT      2      3500      820    .26*    360    .17*  │ 
     │   WBR      0         0       90            180          │       │   WBR      0         0      100            220          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .88            .71               TOTAL CAPACITY UTILIZATION       .67            .67 
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         20. I-5 SB Ramp & Lyons                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500      877    .25    1264    .36*  │       │   EBT      2      3500     1070    .31*   1730    .49*  │ 
     │   EBR      1      1750      591    .34     332    .19   │       │   EBR      1      1750      370    .21     190    .11   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1317    .25*   1702    .32   │       │   WBT      3      5250     1220    .23    1470    .28   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     EBR    .09*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .41            .59 
         TOTAL CAPACITY UTILIZATION       .44            .46      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1050    .30*   1660    .47*  │       │   EBT      2      3500     1060    .30*   1660    .47*  │ 
     │   EBR      1      1750      370    .21     160    .09   │       │   EBR      1      1750      380    .22     150    .09   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1080    .21    1420    .27   │       │   WBT      3      5250     1090    .21    1410    .27   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .40            .57               TOTAL CAPACITY UTILIZATION       .40            .57 
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         20. I-5 SB Ramp & Lyons                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1270    .36*   1760    .50*  │       │   EBT      2      3500     1410    .40*   1830    .52*  │ 
     │   EBR      1      1750      380    .22     210    .12   │       │   EBR      1      1750      370    .21     230    .13   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1050    .20    1490    .28   │       │   WBT      3      5250     1090    .21    1760    .34   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .46            .60               TOTAL CAPACITY UTILIZATION       .50            .62 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3500     1440    .41*   1970    .56*  │       │   EBT      2      3500     1520    .43*   2100    .60*  │ 
     │   EBR      1      1750      450    .26     260    .15   │       │   EBR      1      1750      530    .30     270    .15   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      5250     1130    .22    1920    .37   │       │   WBT      3      5250     1200    .23    2030    .39   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .51            .66               TOTAL CAPACITY UTILIZATION       .53            .70 
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         25. Old Road & Rye                                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      1      1600      378    .24*    302    .19*  │       │   NBT      3      4800      800    .17*    610    .13*  │ 
     │   NBR      f               1614           1551          │       │   NBR      2      3200     1700    .53    1260    .39   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600      602    .38*    483    .30*  │       │   SBL      2      2880      210    .07*    450    .16*  │ 
     │   SBT      2      3200      288    .09     339    .11   │       │   SBT      3      4800      320    .07     670    .14   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      247    .15*    398    .25*  │       │   WBL      1.5              870           1140          │ 
     │   WBT      0         0        0              0          │       │   WBT      0      4800        0  {.36}*      0  {.41}*  │ 
     │   WBR      f               1336           1445          │       │   WBR      1.5              920           1020          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .87            .84           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .70            .80 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800      480    .10*    530    .11*  │       │   NBT      3      4800      470    .10*    530    .11*  │ 
     │   NBR      2      3200     1720    .54    1290    .40   │       │   NBR      2      3200     1870    .58    1300    .41   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      200    .07*    290    .10*  │       │   SBL      2      2880      190    .07*    330    .11*  │ 
     │   SBT      3      4800      230    .05     480    .10   │       │   SBT      3      4800      240    .05     550    .11   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5              790           1230          │       │   WBL      1.5              740           1230          │ 
     │   WBT      0      4800        0  {.35}*      0  {.41}*  │       │   WBT      0      4800        0  {.37}*      0  {.42}*  │ 
     │   WBR      1.5              970            850          │       │   WBR      1.5             1120            930          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .09*                 │       │   Right Turn Adjustment     NBR    .11*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .71            .72               TOTAL CAPACITY UTILIZATION       .75            .74 



 

Westside Santa Clarita Valley B-35 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxB.doc 

         25. Old Road & Rye                                       
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800      500    .10*    590    .12*  │       │   NBT      3      4800      520    .11*    720    .15*  │ 
     │   NBR      2      3200     2100    .66    1420    .44   │       │   NBR      2      3200     2090    .65    1490    .47   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      220    .08*    350    .12*  │       │   SBL      2      2880      240    .08*    450    .16*  │ 
     │   SBT      3      4800      240    .05     460    .10   │       │   SBT      3      4800      250    .05     500    .10   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      3      4320      660    .15*   1230    .28*  │       │   WBL      3      4320      780    .18*   1370    .32*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      2      3200     1340    .42    1200    .38   │       │   WBR      2      3200     1380    .43    1210    .38   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment   Multi    .41*    NBR    .04*  │       │   Right Turn Adjustment   Multi    .36*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for WBR NBR          │       │   Note: Assumes Right-Turn Overlap for WBR NBR          │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .84            .66               TOTAL CAPACITY UTILIZATION       .83            .73 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800      560    .12*    780    .16*  │       │   NBT      3      4800      700    .15*    860    .18*  │ 
     │   NBR      2      3200     2090    .65    1540    .48   │       │   NBR      2      3200     2030    .63    1610    .50   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      290    .10*    580    .20*  │       │   SBL      2      2880      340    .12*    710    .25*  │ 
     │   SBT      3      4800      300    .06     560    .12   │       │   SBT      3      4800      380    .08     670    .14   │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      3      4320      830    .19*   1360    .31*  │       │   WBL      3      4320      980    .23*   1380    .32*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      2      3200     1380    .43    1320    .41   │       │   WBR      2      3200     1400    .44    1400    .44   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment   Multi    .34*    NBR    .01*  │       │   Right Turn Adjustment   Multi    .25*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for WBR NBR          │       │   Note: Assumes Right-Turn Overlap for WBR NBR          │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .85            .78               TOTAL CAPACITY UTILIZATION       .85            .85 
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         26. Old Road & Magic Mtn                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5               19    .01      24    .02   │       │   NBL      2      2880      120    .04     150    .05*  │ 
     │   NBT      1.5    4800      510    .16*    557    .17*  │       │   NBT      3      4800      580    .12*    330    .07   │ 
     │   NBR      d      1600       53    .03     175    .11   │       │   NBR      1      1600      150    .09     120    .08   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5              216            375          │       │   SBL      2      2880      410    .14*    430    .15   │ 
     │   SBT      1.5    4800      351    .12*    512    .20*  │       │   SBT      2.5    6400      120    .04     820  {.20}*  │ 
     │   SBR      0                  5             62          │       │   SBR      1.5              310    .10     640          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       26    .02      22    .01   │       │   EBL      2      2880      320    .11*    410    .14   │ 
     │   EBT      2      3200       38    .01*     76    .02*  │       │   EBT      4      6400      490    .08    1250    .20*  │ 
     │   EBR      1      1600        9    .01      16    .01   │       │   EBR      1      1600       30    .02     230    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600      156    .10*    218    .14*  │       │   WBL      2      2880      190    .07     170    .06*  │ 
     │   WBT      3      4800       15    .00       7    .00   │       │   WBT      4      6400      520    .08*    620    .10   │ 
     │   WBR      f               1249           1079          │       │   WBR      f               1230            810          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes N/S Split Phasing                       │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .55            .61 
         TOTAL CAPACITY UTILIZATION       .49            .63      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      140    .05     190    .07*  │       │   NBL      2      2880      150    .05     230    .08*  │ 
     │   NBT      3      4800      500    .10*    320    .07   │       │   NBT      3      4800      530    .11*    330    .07   │ 
     │   NBR      1      1600      150    .09     110    .07   │       │   NBR      1      1600      150    .09     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      300    .10*    460    .16   │       │   SBL      2      2880      240    .08*    400    .14   │ 
     │   SBT      2.5    6400      120    .04     860  {.18}*  │       │   SBT      2.5    6400      120  {.03}     870  {.21}*  │ 
     │   SBR      1.5              250    .08     470          │       │   SBR      1.5              270            610          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      240    .08*    380    .13   │       │   EBL      2      2880      390    .14*    410    .14*  │ 
     │   EBT      4      6400      620    .10    1140    .18*  │       │   EBT      4      6400     1030    .16    1380    .22   │ 
     │   EBR      1      1600       30    .02     370    .23   │       │   EBR      1      1600       40    .03     450    .28   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      190    .07     170    .06*  │       │   WBL      2      2880      190    .07     160    .06   │ 
     │   WBT      4      6400      810    .13*    670    .10   │       │   WBT      4      6400      950    .15*    910    .14*  │ 
     │   WBR      f               1140            810          │       │   WBR      f               1070            780          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .51            .59               TOTAL CAPACITY UTILIZATION       .58            .67 
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         26. Old Road & Magic Mtn                                 
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      190    .07     200    .07*  │       │   NBL      2      2880      190    .07     210    .07*  │ 
     │   NBT      3      4800      550    .11*    350    .07   │       │   NBT      3      4800      570    .12*    410    .09   │ 
     │   NBR      1      1600      150    .09     100    .06   │       │   NBR      1      1600      140    .09     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      340    .12*    490    .17   │       │   SBL      2      2880      370    .13*    500    .17   │ 
     │   SBT      2.5    6400       80  {.02}     580    .18*  │       │   SBT      2.5    6400       90    .03     660    .21*  │ 
     │   SBR      1.5              290            810    .25   │       │   SBR      1.5              390    .12     890    .28   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      570    .20*    470    .16*  │       │   EBL      2      2880      600    .21*    560    .19*  │ 
     │   EBT      4      6400     1590    .25    1680    .26   │       │   EBT      4      6400     1790    .28    1850    .29   │ 
     │   EBR      1      1600       80    .05     240    .15   │       │   EBR      1      1600       90    .06     300    .19   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      180    .06     160    .06   │       │   WBL      2      2880      170    .06     170    .06   │ 
     │   WBT      4      6400      990    .15*   1260    .20*  │       │   WBT      4      6400     1100    .17*   1470    .23*  │ 
     │   WBR      f               1110           1100          │       │   WBR      f               1080           1150          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .68            .71               TOTAL CAPACITY UTILIZATION       .73            .80 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      240    .08     310    .11*  │       │   NBL      2      2880      290    .10     430    .15*  │ 
     │   NBT      3      4800      570    .12*    350    .07   │       │   NBT      3      4800      590    .12*    340    .07   │ 
     │   NBR      1      1600      140    .09      90    .06   │       │   NBR      1      1600      140    .09     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      440    .15*    620    .22   │       │   SBL      2      2880      550    .19*    660    .23   │ 
     │   SBT      2.5    6400       90    .03     660    .21*  │       │   SBT      2.5    6400       90    .03     560    .18*  │ 
     │   SBR      1.5              410    .13     900    .28   │       │   SBR      1.5              490    .15     960    .30   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      640    .22*    580    .20*  │       │   EBL      2      2880      630    .22*    580    .20*  │ 
     │   EBT      4      6400     1810    .28    1930    .30   │       │   EBT      5      8000     1800    .23    2050    .26   │ 
     │   EBR      1      1600      100    .06     330    .21   │       │   EBR      1      1600      110    .07     480    .30   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      170    .06     160    .06   │       │   WBL      2      2880      160    .06     140    .05   │ 
     │   WBT      4      6400     1190    .19*   1500    .23*  │       │   WBT      4      6400     1150    .18*   1500    .23*  │ 
     │   WBR      f               1140           1250          │       │   WBR      f               1280           1390          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .78            .85               TOTAL CAPACITY UTILIZATION       .81            .86 



 

Westside Santa Clarita Valley B-38 Austin-Foust Associates, Inc. 
Roadway Phasing Analysis  105345rptAppxB.doc 

         27. Old Road & Valencia                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      486    .17*    261    .09   │       │   NBL      2      2880      330    .11*    150    .05*  │ 
     │   NBT      3      4800      345    .07     766    .16*  │       │   NBT      3      4800      250    .05     560    .12   │ 
     │   NBR      1      1600       69    .04     432    .27   │       │   NBR      1      1600       70    .04     310    .19   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      159    .06     379    .13*  │       │   SBL      2      2880      150    .05     300    .10   │ 
     │   SBT      3      4800      306    .06*    765    .16   │       │   SBT      3      4800      180    .04*    810    .17*  │ 
     │   SBR      1      1600      164    .10     145    .09   │       │   SBR      1      1600      120    .08      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      210    .07*    206    .07   │       │   EBL      2      2880      170    .06*    100    .03   │ 
     │   EBT      4      6400      579    .09     377    .06*  │       │   EBT      4      6400      720    .11     450    .07*  │ 
     │   EBR      1      1600      183    .11     175    .11   │       │   EBR      1      1600      250    .16     150    .09   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      298    .10     463    .16*  │       │   WBL      2      2880       80    .03     570    .20*  │ 
     │   WBT      3      4800      679    .14*    388    .08   │       │   WBT      3      4800     1000    .21*    630    .13   │ 
     │   WBR      f                363            463          │       │   WBR      f                260            370          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .61               TOTAL CAPACITY UTILIZATION       .52            .59 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      490    .17*    150    .05*  │       │   NBL      2      2880      530    .18*    210    .07*  │ 
     │   NBT      3      4800      190    .04     570    .12   │       │   NBT      3      4800      210    .04     600    .13   │ 
     │   NBR      1      1600       40    .03     310    .19   │       │   NBR      1      1600       40    .03     320    .20   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      140    .05     290    .10   │       │   SBL      2      2880      140    .05     300    .10   │ 
     │   SBT      3      4800      180    .04*    980    .20*  │       │   SBT      3      4800      180    .04*   1060    .22*  │ 
     │   SBR      1      1600      130    .08      90    .06   │       │   SBR      1      1600      130    .08     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      170    .06*    100    .03   │       │   EBL      2      2880      190    .07*    110    .04   │ 
     │   EBT      4      6400      730    .11     450    .07*  │       │   EBT      4      6400      830    .13     450    .07*  │ 
     │   EBR      1      1600      190    .12     140    .09   │       │   EBR      1      1600      230    .14     200    .13   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       70    .02     520    .18*  │       │   WBL      2      2880       80    .03     540    .19*  │ 
     │   WBT      3      4800     1020    .21*    690    .14   │       │   WBT      3      4800     1020    .21*    870    .18   │ 
     │   WBR      f                250            370          │       │   WBR      f                250            390          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment                    EBR    .01*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .58            .60           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .60            .66 



 

Westside Santa Clarita Valley B-39 Austin-Foust Associates, Inc. 
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         27. Old Road & Valencia                                  
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      400    .14*    320    .11   │       │   NBL      2      2880      480    .17*    500    .17*  │ 
     │   NBT      3      4800      170    .04     590    .12*  │       │   NBT      3      4800      160    .03     670    .14   │ 
     │   NBR      1      1600       30    .02     210    .13   │       │   NBR      1      1600       20    .01     200    .13   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      140    .05     310    .11*  │       │   SBL      2      2880      140    .05     300    .10   │ 
     │   SBT      3      4800      180    .04*    460    .10   │       │   SBT      3      4800      180    .04*    580    .12*  │ 
     │   SBR      1      1600      120    .08     180    .11   │       │   SBR      1      1600      150    .09     200    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      290    .10*    160    .06*  │       │   EBL      2      2880      330    .11*    210    .07*  │ 
     │   EBT      4      6400     1420    .22     860    .13   │       │   EBT      4      6400     1970    .31    1360    .21   │ 
     │   EBR      1      1600      290    .18     170    .11   │       │   EBR      1      1600      330    .21     280    .18   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       70    .02     340    .12   │       │   WBL      2      2880       80    .03     330    .11   │ 
     │   WBT      3      4800     1330    .28*   1520    .32*  │       │   WBT      3      4800     1590    .33*   1890    .39*  │ 
     │   WBR      f                240            370          │       │   WBR      f                240            350          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .66            .71               TOTAL CAPACITY UTILIZATION       .75            .85 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      500    .17*    480    .17*  │       │   NBL      2      2880      550    .19*    490    .17   │ 
     │   NBT      3      4800      190    .04     700    .15   │       │   NBT      3      4800      230    .05     800    .17*  │ 
     │   NBR      1      1600       30    .02     240    .15   │       │   NBR      1      1600       40    .03     280    .18   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      140    .05     360    .13   │       │   SBL      2      2880      140    .05     360    .13*  │ 
     │   SBT      3      4800      190    .04*    550    .11*  │       │   SBT      3      4800      200    .04*    580    .12   │ 
     │   SBR      1      1600      150    .09     200    .13   │       │   SBR      1      1600      160    .10     200    .13   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      320    .11*    210    .07*  │       │   EBL      2      2880      340    .12*    210    .07*  │ 
     │   EBT      4      6400     2050    .32    1470    .23   │       │   EBT      4      6400     2060    .32    1310    .20   │ 
     │   EBR      1      1600      360    .23     330    .21   │       │   EBR      1      1600      330    .21     580    .36   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       70    .02     360    .13   │       │   WBL      2      2880       70    .02     400    .14   │ 
     │   WBT      3      4800     1620    .34*   2020    .42*  │       │   WBT      3      4800     1650    .34*   2040    .43*  │ 
     │   WBR      f                260            350          │       │   WBR      f                280            370          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .76            .87               TOTAL CAPACITY UTILIZATION       .79            .90 



 

Westside Santa Clarita Valley B-40 Austin-Foust Associates, Inc. 
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         28. Old Road & McBean                                    
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       47    .03*    178    .11*  │       │   NBL      1      1600       90    .06*    150    .09*  │ 
     │   NBT      3      4800      178    .04     505    .11   │       │   NBT      3      4800      280    .06     630    .13   │ 
     │   NBR      1      1600      138    .09     592    .37   │       │   NBR      1      1600      360    .23     770    .48   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600       62    .04     166    .10   │       │   SBL      1      1600       50    .03     320    .20   │ 
     │   SBT      2      3200      250    .08*    397    .12*  │       │   SBT      2      3200      220    .07*    790    .25*  │ 
     │   SBR      1      1600       73    .05     231    .14   │       │   SBR      1      1600       30    .02     260    .16   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      141    .09     170    .11*  │       │   EBL      1      1600      130    .08     160    .10*  │ 
     │   EBT      3      4800      852    .18*    437    .09   │       │   EBT      3      4800     1120    .23*    510    .11   │ 
     │   EBR      1      1600      128    .08     114    .07   │       │   EBR      1      1600      120    .08     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      254    .09*    593    .21   │       │   WBL      2      2880      270    .09*    790    .27   │ 
     │   WBT      2      3200      186    .11     588    .20*  │       │   WBT      2      3200      260    .16     870    .29*  │ 
     │   WBR      0         0      154             47          │       │   WBR      0         0      270    .17      70          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .08*  │       │   Right Turn Adjustment     NBR    .04*    NBR    .06*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .48            .72           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .59            .89 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       80    .05*    150    .09*  │       │   NBL      1      1600       80    .05*    150    .09*  │ 
     │   NBT      3      4800      340    .07     640    .13   │       │   NBT      3      4800      380    .08     700    .15   │ 
     │   NBR      1      1600      380    .24     770    .48   │       │   NBR      1      1600      370    .23     760    .48   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       40    .01     420    .15   │       │   SBL      2      2880       60    .02     470    .16   │ 
     │   SBT      2      3200      180    .06*    840    .26*  │       │   SBT      2      3200      200    .06*    900    .28*  │ 
     │   SBR      1      1600       10    .01     210    .13   │       │   SBR      1      1600       10    .01     250    .16   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      110    .07     150    .09*  │       │   EBL      1      1600      110    .07     160    .10*  │ 
     │   EBT      3      4800     1000    .21*    510    .11   │       │   EBT      3      4800      980    .20*    500    .10   │ 
     │   EBR      1      1600      130    .08     110    .07   │       │   EBR      1      1600      130    .08     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      300    .10*    800    .28   │       │   WBL      2      2880      290    .10*    730    .25   │ 
     │   WBT      2      3200      250    .16     860    .30*  │       │   WBT      2      3200      250    .16     810    .29*  │ 
     │   WBR      0         0      300    .19      90          │       │   WBR      0         0      310    .19     110          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .04*                 │       │   Right Turn Adjustment     NBR    .04*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .84               TOTAL CAPACITY UTILIZATION       .55            .86 



 

Westside Santa Clarita Valley B-41 Austin-Foust Associates, Inc. 
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         28. Old Road & McBean                                    
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       80    .05*    120    .08*  │       │   NBL      1      1600       70    .04*    120    .08*  │ 
     │   NBT      3      4800      220    .05     670    .14   │       │   NBT      3      4800      220    .05     730    .15   │ 
     │   NBR      1      1600      350    .22     760    .48   │       │   NBR      1      1600      350    .22     740    .46   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      110    .04     200    .07   │       │   SBL      2      2880      130    .05     290    .10   │ 
     │   SBT      2      3200      210    .07*    500    .16*  │       │   SBT      2      3200      230    .07*    590    .18*  │ 
     │   SBR      1      1600       10    .01     140    .09   │       │   SBR      1      1600       10    .01     170    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       80    .05     130    .08*  │       │   EBL      1      1600       80    .05     130    .08   │ 
     │   EBT      3      4800     1020    .21*    510    .11   │       │   EBT      3      4800     1010    .21*    510    .11*  │ 
     │   EBR      1      1600      120    .08     100    .06   │       │   EBR      1      1600      110    .07     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      310    .11*    820    .28   │       │   WBL      2      2880      300    .10*    810    .28*  │ 
     │   WBT      2      3200      250    .16     930    .35*  │       │   WBT      2      3200      240    .08     890    .28   │ 
     │   WBR      0         0      320    .20     180          │       │   WBR      1      1600      390    .24     370    .23   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .03*                 │       │   Right Turn Adjustment     NBR    .06*    NBR    .02*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .77               TOTAL CAPACITY UTILIZATION       .58            .77 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       70    .04*    110    .07*  │       │   NBL      1      1600       70    .04*    120    .08   │ 
     │   NBT      3      4800      260    .05     770    .16   │       │   NBT      3      4800      300    .06     870    .18*  │ 
     │   NBR      1      1600      330    .21     700    .44   │       │   NBR      1      1600      320    .20     690    .43   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      150    .05     280    .10   │       │   SBL      2      2880      140    .05     440    .15*  │ 
     │   SBT      2      3200      240    .08*    670    .21*  │       │   SBT      2      3200      230    .07*    790    .25   │ 
     │   SBR      1      1600       10    .01     160    .10   │       │   SBR      1      1600       10    .01     170    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       90    .06     140    .09   │       │   EBL      1      1600      100    .06     160    .10   │ 
     │   EBT      3      4800      990    .21*    490    .10*  │       │   EBT      3      4800      980    .20*    470    .10*  │ 
     │   EBR      1      1600      110    .07      90    .06   │       │   EBR      1      1600      110    .07      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      310    .11*    830    .29*  │       │   WBL      2      2880      320    .11*    830    .29*  │ 
     │   WBT      2      3200      250    .08     920    .29   │       │   WBT      2      3200      250    .08     910    .28   │ 
     │   WBR      1      1600      390    .24     360    .23   │       │   WBR      1      1600      450    .28     410    .26   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .03*                 │       │   Right Turn Adjustment     NBR    .03*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for NBR              │       │   Note: Assumes Right-Turn Overlap for NBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .57            .77               TOTAL CAPACITY UTILIZATION       .55            .82 



 

Westside Santa Clarita Valley B-42 Austin-Foust Associates, Inc. 
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         29. Old Road & Pico                                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       65    .04*    106    .07   │       │   NBL      1      1600       70    .04     400    .25   │ 
     │   NBT      2      3200      169    .08     349    .13*  │       │   NBT      2      3200      230    .09*    610    .26*  │ 
     │   NBR      0         0       84             56          │       │   NBR      0         0       50            220          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      288    .10     467    .16*  │       │   SBL      2      2880      300    .10*    600    .21*  │ 
     │   SBT      1      1600      301    .19*    222    .14   │       │   SBT      1      1600      150    .09     280    .18   │ 
     │   SBR      1      1600       19    .01      29    .02   │       │   SBR      1      1600      150    .09     270    .17   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       52    .03      61    .04*  │       │   EBL      1      1600      360    .23*     60    .04*  │ 
     │   EBT      2      3200      607    .19*    251    .08   │       │   EBT      2      3200      260    .08     140    .04   │ 
     │   EBR      1      1600      117    .07      23    .01   │       │   EBR      1      1600       50    .03      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       51    .03*     70    .04   │       │   WBL      1      1600       10    .01      70    .04   │ 
     │   WBT      2      3200      320    .10     594    .19*  │       │   WBT      2      3200     1000    .31*    430    .13*  │ 
     │   WBR      f                292            664          │       │   WBR      f                250            600          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .55            .62               TOTAL CAPACITY UTILIZATION       .83            .74 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       70    .04     400    .25*  │       │   NBL      1      1600       70    .04     380    .24*  │ 
     │   NBT      2      3200      260    .10*    610    .26   │       │   NBT      2      3200      280    .10*    640    .25   │ 
     │   NBR      0         0       50            210          │       │   NBR      0         0       50            150          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      300    .10*    580    .20   │       │   SBL      2      2880      290    .10*    560    .19   │ 
     │   SBT      1      1600      150    .09     350    .22*  │       │   SBT      1      1600      150    .09     350    .22*  │ 
     │   SBR      1      1600      140    .09     290    .18   │       │   SBR      1      1600      150    .09     290    .18   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      390    .24*     60    .04*  │       │   EBL      1      1600      410    .26*     70    .04*  │ 
     │   EBT      2      3200      230    .07     130    .04   │       │   EBT      2      3200      220    .07     190    .06   │ 
     │   EBR      1      1600       50    .03      60    .04   │       │   EBR      1      1600       50    .03      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01      70    .04   │       │   WBL      1      1600       10    .01      50    .03   │ 
     │   WBT      2      3200      970    .30*    410    .13*  │       │   WBT      2      3200      980    .31*    480    .15*  │ 
     │   WBR      f                260            600          │       │   WBR      f                250            600          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .84            .74               TOTAL CAPACITY UTILIZATION       .87            .75 



 

Westside Santa Clarita Valley B-43 Austin-Foust Associates, Inc. 
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         29. Old Road & Pico                                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      100    .06     410    .26   │       │   NBL      1      1600      120    .08*    440    .28*  │ 
     │   NBT      2      3200      210    .08*    570    .25*  │       │   NBT      2      3200      210    .08     600    .23   │ 
     │   NBR      0         0       50            220          │       │   NBR      0         0       50            150          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      300    .10*    520    .18*  │       │   SBL      2      2880      290    .10     540    .19   │ 
     │   SBT      1      1600      150    .09     230    .14   │       │   SBT      1      1600      160    .10*    270    .17*  │ 
     │   SBR      1      1600      140    .09     170    .11   │       │   SBR      1      1600      140    .09     180    .11   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      310    .19*     60    .04*  │       │   EBL      1      1600      300    .19*     60    .04*  │ 
     │   EBT      2      3200      280    .09     180    .06   │       │   EBT      2      3200      360    .11     370    .12   │ 
     │   EBR      1      1600       50    .03      70    .04   │       │   EBR      1      1600       70    .04      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01      90    .06   │       │   WBL      1      1600       10    .01     100    .06   │ 
     │   WBT      2      3200     1020    .32*    500    .16*  │       │   WBT      2      3200     1040    .33*    690    .22*  │ 
     │   WBR      f                220            610          │       │   WBR      f                220            620          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .79            .73               TOTAL CAPACITY UTILIZATION       .80            .81 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      140    .09*    400    .25*  │       │   NBL      1      1600      140    .09*    410    .26   │ 
     │   NBT      2      3200      230    .09     620    .24   │       │   NBT      2      3200      240    .09     670    .26*  │ 
     │   NBR      0         0       50            150          │       │   NBR      0         0       50            150          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      290    .10     570    .20   │       │   SBL      2      2880      280    .10     610    .21*  │ 
     │   SBT      1      1600      160    .10*    370    .23*  │       │   SBT      2      3200      170    .11*    460    .18   │ 
     │   SBR      1      1600      160    .10     160    .10   │       │   SBR      0         0      170            120          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      300    .19*     60    .04*  │       │   EBL      1      1600      310    .19*     70    .04*  │ 
     │   EBT      2      3200      480    .15     460    .14   │       │   EBT      2      3200      570    .18     520    .16   │ 
     │   EBR      1      1600       80    .05     110    .07   │       │   EBR      1      1600       90    .06     220    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01      80    .05   │       │   WBL      1      1600       10    .01      80    .05   │ 
     │   WBT      2      3200     1100    .34*    830    .26*  │       │   WBT      2      3200     1110    .35*    890    .28*  │ 
     │   WBR      f                220            610          │       │   WBR      f                240            640          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .82            .88               TOTAL CAPACITY UTILIZATION       .84            .89 



 

Westside Santa Clarita Valley B-44 Austin-Foust Associates, Inc. 
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         80. Wolcott & SR-126                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        1              0          │       │   NBL      1      1600       10    .01      10    .01   │ 
     │   NBT      1      1600        3    .00       0    .00   │       │   NBT      1      1600       90    .06*     10    .01*  │ 
     │   NBR      0         0        3              0          │       │   NBR      2      3200      320    .10     810    .25   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1.5                1              9          │       │   SBL      2      2880       10    .00     180    .06*  │ 
     │   SBT      0.5    3200        1    .00*      0    .00*  │       │   SBT      1      1600       20    .01      50    .03   │ 
     │   SBR      1      1600        5    .00      21    .01   │       │   SBR      1      1600       10    .01      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       14    .01*      2    .00   │       │   EBL      1      1600      130    .08      10    .01   │ 
     │   EBT      2      3200      655    .21    1150    .36*  │       │   EBT      3      4800      910    .19*   1500    .31*  │ 
     │   EBR      0         0        6              0          │       │   EBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        3    .00       1    .00   │       │   WBL      2      2880      550    .19*    610    .21*  │ 
     │   WBT      2      3200      748    .23*    870    .27   │       │   WBT      3      4800     1180    .25    1310    .27   │ 
     │   WBR      1      1600        2    .00       6    .00   │       │   WBR      1      1600      160    .10      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment                    NBR    .08*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .34            .46           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .54            .77 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       10    .01      10    .01   │       │   NBL      1      1600       10    .01      10    .01   │ 
     │   NBT      1      1600      100    .06*     10    .01*  │       │   NBT      1      1600      110    .07*     10    .01*  │ 
     │   NBR      2      3200      320    .10     820    .26   │       │   NBR      2      3200      310    .10     810    .25   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       10    .00     190    .07*  │       │   SBL      2      2880       10    .00     210    .07*  │ 
     │   SBT      1      1600       20    .01      40    .03   │       │   SBT      1      1600       20    .01      40    .03   │ 
     │   SBR      1      1600       10    .01      60    .04   │       │   SBR      1      1600       10    .01      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      130    .08      10    .01   │       │   EBL      1      1600      200    .13      10    .01   │ 
     │   EBT      3      4800      930    .19*   1520    .32*  │       │   EBT      3      4800      940    .20*   1540    .32*  │ 
     │   EBR      1      1600       10    .01      10    .01   │       │   EBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      550    .19*    620    .22*  │       │   WBL      2      2880      530    .18*    620    .22*  │ 
     │   WBT      3      4800     1230    .26    1350    .28   │       │   WBT      3      4800     1190    .25    1330    .28   │ 
     │   WBR      1      1600      170    .11      10    .01   │       │   WBR      1      1600      180    .11      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .08*  │       │   Right Turn Adjustment                    NBR    .07*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .80               TOTAL CAPACITY UTILIZATION       .55            .79 
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         80. Wolcott & SR-126                                     
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       10    .01      10    .01   │       │   NBL      1      1600       10    .01      10    .01   │ 
     │   NBT      1      1600       90    .06*     10    .01*  │       │   NBT      1      1600       70    .04*     10    .01*  │ 
     │   NBR      2      3200      320    .10     750    .23   │       │   NBR      2      3200      330    .10     650    .20   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       10    .00     210    .07*  │       │   SBL      2      2880       20    .01*    190    .07*  │ 
     │   SBT      1      1600       20    .01      40    .03   │       │   SBT      1      1600       10    .01      30    .02   │ 
     │   SBR      1      1600       10    .01      90    .06   │       │   SBR      1      1600       20    .01     150    .09   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      270    .17      10    .01   │       │   EBL      1      1600      380    .24      10    .01   │ 
     │   EBT      3      4800     1090    .23*   1410    .29*  │       │   EBT      3      4800     1750    .36*   1670    .35*  │ 
     │   EBR      1      1600       10    .01      10    .01   │       │   EBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      480    .17*    610    .21*  │       │   WBL      2      2880      430    .15*    570    .20*  │ 
     │   WBT      3      4800      940    .20    1390    .29   │       │   WBT      3      4800     1080    .23    2000    .42   │ 
     │   WBR      1      1600      180    .11      10    .01   │       │   WBR      1      1600      170    .11      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .06*  │       │   Right Turn Adjustment                    NBR    .04*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .74               TOTAL CAPACITY UTILIZATION       .66            .77 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       10    .01      10    .01   │       │   NBL      1      1600       10    .01      10    .01   │ 
     │   NBT      1      1600       60    .04*     10    .01*  │       │   NBT      1      1600       60    .04*     10    .01*  │ 
     │   NBR      2      3200      320    .10     620    .19   │       │   NBR      2      3200      310    .10     610    .19   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       10    .00     170    .06*  │       │   SBL      2      2880       10    .00     160    .06*  │ 
     │   SBT      1      1600       10    .01      30    .02   │       │   SBT      1      1600       10    .01      40    .03   │ 
     │   SBR      1      1600       30    .02     190    .12   │       │   SBR      1      1600       30    .02     250    .16   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      440    .28      10    .01   │       │   EBL      1      1600      490    .31*     10    .01   │ 
     │   EBT      3      4800     2330    .49*   2230    .46*  │       │   EBT      4      6400     2680    .42    2690    .42*  │ 
     │   EBR      1      1600       10    .01      10    .01   │       │   EBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      390    .14*    550    .19*  │       │   WBL      2      2880      390    .14     540    .19*  │ 
     │   WBT      3      4800     1550    .32    2730    .57   │       │   WBT      4      6400     1960    .31*   3120    .49   │ 
     │   WBR      1      1600      140    .09      10    .01   │       │   WBR      1      1600      140    .09      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .04*  │       │   Right Turn Adjustment                    SBR    .01*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .77            .86           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .76            .79 
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         81. Commerce Ctr & Henry Mayo                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      1      1600       20    .01      10    .01   │ 
     │   NBT      0         0        0              0          │       │   NBT      3      4800     1020    .21*    260    .06*  │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0       10             10          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600       10    .01*    190    .12*  │       │   SBL      2      2880        0    .00     140    .05*  │ 
     │   SBT      0         0        0              0          │       │   SBT      3      4800       60    .02     320    .08   │ 
     │   SBR      1      1600       20    .01      60    .04   │       │   SBR      0         0       20             70          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       80    .05*    230    .14*  │       │   EBL      1      1600       80    .05*    230    .14*  │ 
     │   EBT      2      3200       20    .01     160    .05   │       │   EBT      2      3200       20    .01      60    .02   │ 
     │   EBR      0         0        0              0          │       │   EBR      1      1600       90    .06     220    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      1.5                0             20          │ 
     │   WBT      1      1600       20    .01*     20    .01*  │       │   WBT      0.5    3200       10    .01*     10    .01*  │ 
     │   WBR      1      1600      110    .07      70    .04   │       │   WBR      1      1600       20    .01      40    .03   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .05*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes E/W Split Phasing                       │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .22            .37               TOTAL CAPACITY UTILIZATION       .37            .36 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1      1600       20    .01      10    .01   │  
     │   NBT      3      4800     1320    .28*    270    .06*  │  
     │   NBR      0         0       20             10          │  
     │                                                         │  
     │   SBL      2      2880        0    .00     190    .07*  │  
     │   SBT      3      4800       90    .02     520    .12   │  
     │   SBR      0         0       20             60          │  
     │                                                         │  
     │   EBL      1      1600       80    .05*    260    .16*  │  
     │   EBT      2      3200       30    .01      50    .02   │  
     │   EBR      1      1600       80    .05     280    .18   │  
     │                                                         │  
     │   WBL      1.5               10    .01      40          │  
     │   WBT      0.5    3200       20    .01*     10    .02*  │  
     │   WBR      1      1600       20    .01      40    .03   │  
     │                                                         │  
     │   Right Turn Adjustment                    EBR    .01*  │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes E/W Split Phasing                       │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .44            .42      
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         81. Commerce Ctr & Henry Mayo                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       20    .01      20    .01*  │       │   NBL      1      1600       20    .01      20    .01*  │ 
     │   NBT      3      4800     1340    .29*    480    .11   │       │   NBT      3      4800     1440    .32*    660    .15   │ 
     │   NBR      0         0       70             40          │       │   NBR      0         0      110             80          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       10    .00     140    .05   │       │   SBL      2      2880       20    .01*     50    .02   │ 
     │   SBT      3      4800      170    .04     740    .17*  │       │   SBT      3      4800      230    .05     890    .20*  │ 
     │   SBR      0         0       20             60          │       │   SBR      0         0       20             60          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      130    .08*    260    .16*  │       │   EBL      1      1600      320    .20*    290    .18*  │ 
     │   EBT      2      3200       60    .02      40    .01   │       │   EBT      2      3200      120    .04      60    .02   │ 
     │   EBR      1      1600       80    .05     210    .13   │       │   EBR      1      1600      120    .08     230    .14   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5               40            100          │       │   WBL      1.5               60            150          │ 
     │   WBT      0.5    3200       10    .02*     10    .03*  │       │   WBT      0.5    3200       10    .02*     10    .05*  │ 
     │   WBR      1      1600       40    .03      60    .04   │       │   WBR      1      1600       50    .03     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .01*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Note: Assumes E/W Split Phasing                       │ 
     │   Note: Assumes E/W Split Phasing                       │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .65            .54 
         TOTAL CAPACITY UTILIZATION       .50            .47      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       20    .01      20    .01   │       │   NBL      1      1600       20    .01      20    .01   │ 
     │   NBT      3      4800     1540    .35*    890    .21*  │       │   NBT      3      4800     1620    .39*    980    .23*  │ 
     │   NBR      0         0      140            110          │       │   NBR      0         0      240            140          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       20    .01*     60    .02*  │       │   SBL      2      2880       70    .02*     70    .02*  │ 
     │   SBT      3      4800      300    .07     950    .21   │       │   SBT      3      4800      280    .06    1040    .23   │ 
     │   SBR      0         0       20             50          │       │   SBR      0         0       20             50          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      400    .25*    300    .19*  │       │   EBL      1      1600      380    .24*    300    .19*  │ 
     │   EBT      2      3200      170    .05      90    .03   │       │   EBT      2      3200      250    .08     140    .04   │ 
     │   EBR      1      1600      200    .13     320    .20   │       │   EBR      1      1600      220    .14     380    .24   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1.5              110            220          │       │   WBL      1.5               90            300          │ 
     │   WBT      0.5    3200       10    .04*     10    .07*  │       │   WBT      0.5    3200       10    .03*     10    .10*  │ 
     │   WBR      1      1600       60    .04     180    .11   │       │   WBR      1      1600       80    .05     270    .17   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    WBR    .02*  │       │   Right Turn Adjustment                  Multi    .08*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes E/W Split Phasing                       │       │   Note: Assumes E/W Split Phasing                       │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .75            .61               TOTAL CAPACITY UTILIZATION       .78            .72 
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         82. Commerce Ctr & SR-126 EB Rmp                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800      160    .03*    230    .05   │       │   NBT      3      4800     1050    .22*    400    .08   │ 
     │   NBR      f                 30             80          │       │   NBR      f                 70            120          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      2      3200       40    .01     250    .08*  │       │   SBT      2      3200       90    .03     520    .16*  │ 
     │   SBR      f                340           1160          │       │   SBR      f                380           1300          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .13            .18               TOTAL CAPACITY UTILIZATION       .32            .26 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      3      4800     1320    .28*    440    .09   │  
     │   NBR      f                 90            130          │  
     │                                                         │  
     │   SBL      0         0        0              0          │  
     │   SBT      2      3200      120    .04     780    .24*  │  
     │   SBR      f                420           1400          │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      0         0        0              0          │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      0         0        0              0          │  
     │   WBT      0         0        0              0          │  
     │   WBR      0         0        0              0          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .38            .34      
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         82. Commerce Ctr & SR-126 EB Rmp                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800     1310    .27*    540    .11   │       │   NBT      3      4800     1520    .32*    740    .15   │ 
     │   NBR      f                200            250          │       │   NBR      f                300            320          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      2      3200      200    .06     940    .29*  │       │   SBT      2      3200      260    .08    1000    .31*  │ 
     │   SBR      f                420           1430          │       │   SBR      f                400           1370          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .37            .39               TOTAL CAPACITY UTILIZATION       .42            .41 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      3      4800     1690    .35*    950    .20   │       │   NBT      3      4800     1760    .37*   1130    .24   │ 
     │   NBR      f                320            420          │       │   NBR      f                330            410          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      2      3200      340    .11    1060    .33*  │       │   SBT      2      3200      370    .12    1160    .36*  │ 
     │   SBR      f                380           1330          │       │   SBR      f                330           1400          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .45            .43               TOTAL CAPACITY UTILIZATION       .47            .46 
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         83. Commerce Ctr & SR-126 WB Rmps                        
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880       90    .03*     50    .02*  │       │   NBL      2      2880      290    .10*    140    .05*  │ 
     │   NBT      3      4800       80    .02     180    .04   │       │   NBT      3      4800      760    .16     250    .05   │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      3      4800      360    .08*   1360    .28*  │       │   SBT      3      4800      430    .09*   1710    .36*  │ 
     │   SBR      1      1600      110    .07     220    .14   │       │   SBR      1      1600      110    .07     240    .15   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       20    .01*     40    .01*  │       │   WBL      2      2880       40    .01*    110    .04*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      2      3200     1270    .40     460    .14   │       │   WBR      2      3200     1280    .40     510    .16   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .32*                 │       │   Right Turn Adjustment     WBR    .37*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .54            .41               TOTAL CAPACITY UTILIZATION       .67            .55 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      2      2880      270    .09     120    .04*  │  
     │   NBT      3      4800     1050    .22*    320    .07   │  
     │   NBR      0         0        0              0          │  
     │                                                         │  
     │   SBL      0         0        0              0          │  
     │   SBT      3      4800      490    .10    2040    .43*  │  
     │   SBR      1      1600      120    .08     270    .17   │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      0         0        0              0          │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      2      2880       40    .01*    140    .05*  │  
     │   WBT      0         0        0              0          │  
     │   WBR      2      3200     1350    .42     550    .17   │  
     │                                                         │  
     │   Right Turn Adjustment     WBR    .41*                 │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .74            .62      
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         83. Commerce Ctr & SR-126 WB Rmps                        
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      170    .06     160    .06*  │       │   NBL      2      2880      200    .07     270    .09*  │ 
     │   NBT      3      4800     1150    .24*    380    .08   │       │   NBT      3      4800     1320    .28*    480    .10   │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      3      4800      520    .11    2140    .45*  │       │   SBT      3      4800      540    .11    2080    .43*  │ 
     │   SBR      1      1600      120    .08     320    .20   │       │   SBR      1      1600      140    .09     500    .31   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      100    .03*    230    .08*  │       │   WBL      2      2880      110    .04*    290    .10*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      2      3200     1420    .44     510    .16   │       │   WBR      2      3200     1350    .42     540    .17   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .41*                 │       │   Right Turn Adjustment     WBR    .38*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .78            .69               TOTAL CAPACITY UTILIZATION       .80            .72 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      260    .09     410    .14*  │       │   NBL      2      2880      310    .11     550    .19*  │ 
     │   NBT      3      4800     1430    .30*    530    .11   │       │   NBT      3      4800     1440    .30*    580    .12   │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      3      4800      560    .12    2060    .43*  │       │   SBT      3      4800      560    .12    2220    .46*  │ 
     │   SBR      1      1600      160    .10     610    .38   │       │   SBR      1      1600      180    .11     630    .39   │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      0         0        0              0          │       │   EBT      0         0        0              0          │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      150    .05*    320    .11*  │       │   WBL      2      2880      140    .05*    340    .12*  │ 
     │   WBT      0         0        0              0          │       │   WBT      0         0        0              0          │ 
     │   WBR      2      3200     1300    .41     510    .16   │       │   WBR      2      3200     1280    .40     520    .16   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .36*                 │       │   Right Turn Adjustment     WBR    .35*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .81            .78               TOTAL CAPACITY UTILIZATION       .80            .87 
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         96. Martinez/Potrero & SR-126                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        3              7          │       │   SBL      0         0       10             10          │ 
     │   SBT      1      1600        0    .00*      0    .01*  │       │   SBT      1      1600        0    .01*      0    .01*  │ 
     │   SBR      0         0        2              4          │       │   SBR      0         0       10             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600        1    .00       2    .00   │       │   EBL      1      1600       10    .01       0    .00   │ 
     │   EBT      2      3200      592    .19    1126    .35*  │       │   EBT      2      3200      840    .26*   1010    .32   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3200      738    .23*    796    .25   │       │   WBT      2      3200      680    .22    1090    .34*  │ 
     │   WBR      0         0        2              4          │       │   WBR      0         0       10              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .33            .46               TOTAL CAPACITY UTILIZATION       .37            .45 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0       10             10          │       │   SBL      0         0       10             10          │ 
     │   SBT      1      1600        0    .01*      0    .01*  │       │   SBT      1      1600        0    .01*      0    .01*  │ 
     │   SBR      0         0       10             10          │       │   SBR      0         0       10             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       10    .01       0    .00   │       │   EBL      1      1600       10    .01       0    .00   │ 
     │   EBT      2      3200      860    .27*   1020    .32   │       │   EBT      2      3200      860    .27*   1020    .32   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3200      710    .23    1110    .35*  │       │   WBT      2      3200      700    .22    1110    .35*  │ 
     │   WBR      0         0       10              0          │       │   WBR      0         0       10              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .38            .46               TOTAL CAPACITY UTILIZATION       .38            .46 
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         96. Martinez/Potrero & SR-126                            
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0       30             20          │       │   SBL      1      1600       70    .04*     40    .03*  │ 
     │   SBT      1      1600        0    .03*      0    .02*  │       │   SBT      1      1600        0    .01       0    .01   │ 
     │   SBR      0         0       10             10          │       │   SBR      0         0       20             10          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       10    .01      10    .01*  │       │   EBL      1      1600       10    .01      10    .01*  │ 
     │   EBT      2      3200      890    .28*   1050    .33   │       │   EBT      2      3200      960    .30*   1130    .35   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      2      3200      740    .23    1140    .37*  │       │   WBT      2      3200      810    .25    1230    .38*  │ 
     │   WBR      0         0       10             40          │       │   WBR      1      1600       30    .02      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .41            .50               TOTAL CAPACITY UTILIZATION       .44            .52 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      1      1600       10    .01      10    .01   │ 
     │   NBT      0         0        0              0          │       │   NBT      1      1600       10    .12*     10    .06*  │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0      180             90          │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600       90    .06*     50    .03*  │       │   SBL      2      2880      130    .05*     70    .02*  │ 
     │   SBT      1      1600        0    .02       0    .01   │       │   SBT      1      1600        0    .00      10    .01   │ 
     │   SBR      0         0       30             20          │       │   SBR      1      1600       30    .02      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       20    .01      30    .02*  │       │   EBL      1      1600       20    .01      30    .02*  │ 
     │   EBT      2      3200     1270    .40*   1330    .42   │       │   EBT      2      3200     1320    .41*   1350    .42   │ 
     │   EBR      0         0        0              0          │       │   EBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      1      1600       30    .02*    180    .11   │ 
     │   WBT      2      3200      900    .28    1570    .49*  │       │   WBT      2      3200      920    .29    1670    .52*  │ 
     │   WBR      1      1600       40    .03     120    .08   │       │   WBR      1      1600       50    .03     170    .11   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .64               TOTAL CAPACITY UTILIZATION       .70            .72 
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         101. Long Cyn & Potrero Cyn                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      0         0        0              0          │  
     │   NBR      0         0        0              0          │  
     │                                                         │  
     │   SBL      2      2880        0    .00      10    .00   │  
     │   SBT      0         0        0              0          │  
     │   SBR      0         0        0              0          │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      0         0        0              0          │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      0         0        0              0          │  
     │   WBT      0         0        0              0          │  
     │   WBR      f                 20             20          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .10            .10      
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         101. Long Cyn & Potrero Cyn                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        0    .00*      0    .00*  │       │   NBT      1      1600        0    .00*      0    .00   │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       70    .02*    280    .10*  │       │   SBL      2      2880      110    .04*    350    .12   │ 
     │   SBT      1      1600        0    .00       0    .00   │       │   SBT      0.5    3200        0    .00       0  {.13}*  │ 
     │   SBR      0         0        0              0          │       │   SBR      1.5              140            590          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      2      2880      440    .15*    400    .14*  │ 
     │   EBT      0         0        0              0          │       │   EBT      3      4800      140    .03      80    .02   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      0         0        0              0          │       │   WBT      2      3200       60    .02*    140    .04*  │ 
     │   WBR      f                440            170          │       │   WBR      f                480            240          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .12            .20               TOTAL CAPACITY UTILIZATION       .31            .41 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600        0    .00       0    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        0    .00*      0    .00   │       │   NBT      1      1600        0    .00*      0    .00   │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      140    .05*    450    .16   │       │   SBL      2      2880      240    .08*    470    .16   │ 
     │   SBT      0.5    3200        0    .00       0  {.23}*  │       │   SBT      0.5    3200        0    .00       0  {.26}*  │ 
     │   SBR      1.5              240           1000          │       │   SBR      1.5              320           1160          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      860    .30*    620    .22*  │       │   EBL      2      2880      900    .31*    780    .27*  │ 
     │   EBT      3      4800      200    .04     280    .06   │       │   EBT      3      4800      100    .02     510    .11   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      2      3200       60    .02*    310    .10*  │       │   WBT      2      3200       40    .01*    560    .18*  │ 
     │   WBR      f                520            320          │       │   WBR      f                570            450          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .47            .65               TOTAL CAPACITY UTILIZATION       .50            .81
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         102. Newhall Ranch & Potrero Cyn                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      0         0        0              0          │  
     │   NBR      0         0        0              0          │  
     │                                                         │  
     │   SBL      0         0        0              0          │  
     │   SBT      0         0        0              0          │  
     │   SBR      f                 20             20          │  
     │                                                         │  
     │   EBL      2      2880       10    .00      10    .00   │  
     │   EBT      0         0        0              0          │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      0         0        0              0          │  
     │   WBT      0         0        0              0          │  
     │   WBR      0         0        0              0          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .10            .10      
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         102. Newhall Ranch & Potrero Cyn                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880        0    .00       0    .00   │       │   NBL      2      2880        0    .00       0    .00   │ 
     │   NBT      2      3200        0    .00*      0    .00*  │       │   NBT      2      3200        0    .00*      0    .00*  │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      100    .03*     90    .03*  │       │   SBL      2      2880      290    .10*    170    .06*  │ 
     │   SBT      2      3200        0    .00       0    .00   │       │   SBT      2      3200        0    .00       0    .00   │ 
     │   SBR      f                 20             20          │       │   SBR      f                100            180          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880        0    .00      10    .00   │       │   EBL      2      2880       70    .02*    140    .05*  │ 
     │   EBT      2      3200       50    .02     220    .07*  │       │   EBT      2      3200      410    .13     610    .19   │ 
     │   EBR      1      1600        0    .00       0    .00   │       │   EBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      2      3200      340    .11*    120    .04   │       │   WBT      2      3200      450    .14*    620    .19*  │ 
     │   WBR      1      1600       70    .04     160    .10   │       │   WBR      1      1600      210    .13     310    .19   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    WBR    .01*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .36            .40 
         TOTAL CAPACITY UTILIZATION       .24            .21      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880        0    .00       0    .00   │       │   NBL      2      2880       40    .01      30    .01*  │ 
     │   NBT      2      3200        0    .00*      0    .00*  │       │   NBT      2      3200      320    .10*    190    .06   │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600      350    .22     340    .21   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      280    .10*    190    .07*  │       │   SBL      2      2880      310    .11*    180    .06   │ 
     │   SBT      2      3200        0    .00       0    .00   │       │   SBT      2      3200       80    .03     340    .11*  │ 
     │   SBR      f                120            280          │       │   SBR      f                150            420          │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      130    .05*    230    .08*  │       │   EBL      2      2880      220    .08*    280    .10   │ 
     │   EBT      2      3200      690    .22     880    .28   │       │   EBT      2      3200      750    .23     950    .30*  │ 
     │   EBR      1      1600        0    .00       0    .00   │       │   EBR      1      1600       20    .01      80    .05   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600       90    .06     280    .18*  │ 
     │   WBT      2      3200      580    .18*    830    .26*  │       │   WBT      2      3200      690    .22*    990    .31   │ 
     │   WBR      1      1600      250    .16     320    .20   │       │   WBR      1      1600      300    .19     310    .19   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     NBR    .07*    NBR    .01*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .43            .51           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .68            .71 
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         103. Pico Cyn & Valencia                              
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880        0    .00       0    .00   │       │   NBL      2      2880      150    .05*    380    .13*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600       20    .01      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200      470    .15     510    .16   │       │   EBT      2      3200     1170    .37*    840    .26   │ 
     │   EBR      1      1600        0    .00       0    .00   │       │   EBR      1      1600      140    .09     270    .17   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600       10    .01*     20    .01   │ 
     │   WBT      2      3200      500    .16*    610    .19*  │       │   WBT      2      3200      660    .21    1160    .36*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .26            .29               TOTAL CAPACITY UTILIZATION       .53            .59 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      2      2880      230    .08*    600    .21*  │       │   NBL      2      2880      260    .09*    670    .23*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600       20    .01      10    .01   │       │   NBR      1      1600       10    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200     1400    .44*   1050    .33   │       │   EBT      2      3200     1460    .46*   1060    .33   │ 
     │   EBR      1      1600      260    .16     390    .24   │       │   EBR      1      1600      380    .24     560    .35   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       10    .01*     20    .01   │       │   WBL      1      1600       10    .01*     20    .01   │ 
     │   WBT      2      3200      760    .24    1370    .43*  │       │   WBT      2      3200      870    .27    1490    .47*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .63            .74               TOTAL CAPACITY UTILIZATION       .66            .80 
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         104. Poe & Valencia                                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600        0    .00       0    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600      190    .12      20    .01   │       │   NBR      1      1600      200    .13      40    .03   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200        0    .00*      0    .00*  │       │   EBT      2      3200        0    .00*      0    .00*  │ 
     │   EBR      1      1600        0    .00       0    .00   │       │   EBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       70    .04*    140    .09*  │       │   WBL      1      1600       70    .04*    150    .09*  │ 
     │   WBT      2      3200        0    .00       0    .00   │       │   WBT      2      3200        0    .00       0    .00   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .09*                 │       │   Right Turn Adjustment     NBR    .10*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .23            .19               TOTAL CAPACITY UTILIZATION       .24            .19 
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         104. Poe & Valencia                                      
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      190    .12*    150    .09*  │       │   NBL      1      1600      160    .10*    140    .09*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600      140    .09      40    .03   │       │   NBR      1      1600      160    .10      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200      380    .12*    300    .09*  │       │   EBT      2      3200     1070    .33*    680    .21   │ 
     │   EBR      1      1600       90    .06     210    .13   │       │   EBR      1      1600      120    .08     180    .11   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       60    .04*     80    .05*  │       │   WBL      1      1600       60    .04*     70    .04   │ 
     │   WBT      2      3200      310    .10     460    .14   │       │   WBT      2      3200      500    .16    1040    .33*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .38            .33               TOTAL CAPACITY UTILIZATION       .57            .52 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      180    .11*    170    .11*  │       │   NBL      1      1600      210    .13*    180    .11*  │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      1      1600      150    .09      60    .04   │       │   NBR      1      1600      150    .09      70    .04   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      2      3200     1280    .40*    840    .26   │       │   EBT      2      3200     1340    .42*    820    .26   │ 
     │   EBR      1      1600      130    .08     220    .14   │       │   EBR      1      1600      130    .08     250    .16   │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       50    .03*     80    .05   │       │   WBL      1      1600       40    .03*    100    .06   │ 
     │   WBT      2      3200      580    .18    1220    .38*  │       │   WBT      2      3200      670    .21    1330    .42*  │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .64            .59               TOTAL CAPACITY UTILIZATION       .68            .63 
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         105. Westridge & Valencia                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       36    .02       1    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        1    .00*      3    .00*  │       │   NBT      1      1600        0    .00       0    .00   │ 
     │   NBR      1      1600       47    .03      30    .02   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      335    .12*    100    .03*  │       │   SBL      2      2880        0    .00       0    .00   │ 
     │   SBT      1      1600        9    .01       2    .00   │       │   SBT      1      1600        0    .00*      0    .00*  │ 
     │   SBR      1      1600       26    .02       0    .00   │       │   SBR      1      1600       20    .01      10    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600        4    .00       2    .00   │       │   EBL      1      1600       20    .01*     10    .01*  │ 
     │   EBT      3      4800      985    .21     209    .04*  │       │   EBT      3      4800      480    .10     280    .06   │ 
     │   EBR      0         0       15              3          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600       29    .02      23    .01*  │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      3      4800     1230    .26*    157    .03   │       │   WBT      3      4800      940    .20*    220    .05*  │ 
     │   WBR      1      1600       61    .04     120    .08   │       │   WBR      1      1600       50    .03     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                  Multi    .02*  │       │   Right Turn Adjustment                    WBR    .01*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .48            .20               TOTAL CAPACITY UTILIZATION       .31            .17 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600        0    .00       0    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        0    .00       0    .00   │       │   NBT      1      1600        0    .00*      0    .00   │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       10    .00      10    .00   │       │   SBL      2      2880       30    .01*     10    .00   │ 
     │   SBT      1      1600        0    .00*      0    .00*  │       │   SBT      1      1600        0    .00       0    .00*  │ 
     │   SBR      1      1600       60    .04      50    .03   │       │   SBR      1      1600       90    .06      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      110    .07*     30    .02*  │       │   EBL      1      1600      130    .08*     40    .03*  │ 
     │   EBT      3      4800      510    .11     280    .06   │       │   EBT      3      4800      640    .13     360    .08   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      3      4800      860    .18*    310    .06*  │       │   WBT      3      4800      840    .18*    450    .09*  │ 
     │   WBR      1      1600      360    .23     140    .09   │       │   WBR      1      1600      430    .27     260    .16   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .05*  Multi    .04*  │       │   Right Turn Adjustment     WBR    .08*  Multi    .09*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .40            .22               TOTAL CAPACITY UTILIZATION       .45            .31 
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         105. Westridge & Valencia                                
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600        0    .00       0    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        0    .00*      0    .00*  │       │   NBT      1      1600        0    .00*      0    .00*  │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       80    .03*     30    .01*  │       │   SBL      2      2880       80    .03*     50    .02*  │ 
     │   SBT      1      1600        0    .00       0    .00   │       │   SBT      1      1600        0    .00       0    .00   │ 
     │   SBR      1      1600       80    .05      50    .03   │       │   SBR      1      1600       90    .06      60    .04   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      130    .08*     40    .03*  │       │   EBL      1      1600      130    .08      40    .03*  │ 
     │   EBT      3      4800     1370    .29     820    .17   │       │   EBT      3      4800     1990    .41*   1460    .30   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      3      4800     1180    .25*   1260    .26*  │       │   WBT      3      4800     1530    .32    1880    .39*  │ 
     │   WBR      1      1600      270    .17     320    .20   │       │   WBR      1      1600      290    .18     320    .20   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .46            .40               TOTAL CAPACITY UTILIZATION       .54            .54 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600        0    .00       0    .00   │       │   NBL      1      1600        0    .00       0    .00   │ 
     │   NBT      1      1600        0    .00*      0    .00*  │       │   NBT      1      1600        0    .00*      0    .00*  │ 
     │   NBR      1      1600        0    .00       0    .00   │       │   NBR      1      1600        0    .00       0    .00   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       60    .02*    100    .03*  │       │   SBL      2      2880       60    .02*    230    .08*  │ 
     │   SBT      1      1600        0    .00       0    .00   │       │   SBT      1      1600        0    .00       0    .00   │ 
     │   SBR      1      1600       90    .06      70    .04   │       │   SBR      1      1600       80    .05      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600      140    .09      40    .03*  │       │   EBL      1      1600      140    .09      50    .03*  │ 
     │   EBT      3      4800     2120    .44*   1580    .33   │       │   EBT      3      4800     2130    .44*   1540    .32   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      1      1600        0    .00       0    .00   │       │   WBL      1      1600        0    .00       0    .00   │ 
     │   WBT      3      4800     1560    .33    2010    .42*  │       │   WBT      3      4800     1610    .34    2070    .43*  │ 
     │   WBR      1      1600      320    .20     310    .19   │       │   WBR      1      1600      350    .22     300    .19   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .58               TOTAL CAPACITY UTILIZATION       .56            .64 
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         106. Commerce Center & Magic Mtn                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880        0    .00       0    .00   │       │   SBL      2      2880       70    .02*    270    .09*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600        0    .00       0    .00   │       │   SBR      1      1600       90    .06      50    .03   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880        0    .00       0    .00   │       │   EBL      2      2880      240    .08*     20    .01*  │ 
     │   EBT      3      4800      420    .09*    650    .14   │       │   EBT      3      4800      440    .09     590    .12   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      4800      360    .08     670    .14*  │       │   WBT      3      4800      340    .07*    600    .13*  │ 
     │   WBR      1      1600        0    .00       0    .00   │       │   WBR      1      1600      810    .51     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment     WBR    .42*                 │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .19            .24           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .69            .33 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      0         0        0              0          │  
     │   NBR      0         0        0              0          │  
     │                                                         │  
     │   SBL      2      2880       80    .03*    460    .16*  │  
     │   SBT      0         0        0              0          │  
     │   SBR      1      1600      100    .06      80    .05   │  
     │                                                         │  
     │   EBL      2      2880      240    .08      10    .00   │  
     │   EBT      3      4800      850    .18*    790    .16   │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      0         0        0              0          │  
     │   WBT      3      4800      460    .10     990    .21*  │  
     │   WBR      1      1600     1040    .65     140    .09   │  
     │                                                         │  
     │   Right Turn Adjustment     WBR    .53*                 │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .84            .47      
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         106. Commerce Center & Magic Mtn                         
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      280    .10*    500    .17*  │       │   SBL      2      2880      580    .20*    750    .26*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600      120    .08     200    .13   │       │   SBR      1      1600      160    .10     360    .23   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      240    .08      40    .01*  │       │   EBL      2      2880      400    .14*    110    .04*  │ 
     │   EBT      3      4800     1260    .26*   1010    .21   │       │   EBT      3      4800     1230    .26    1140    .24   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      4800      580    .12    1330    .28*  │       │   WBT      3      4800      710    .15*   1280    .27*  │ 
     │   WBR      1      1600      920    .58     400    .25   │       │   WBR      f               1110            790          │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     WBR    .32*                 │       │   Clearance Interval               .10*           .10*  │ 
     │   Clearance Interval               .10*           .10*  │       └─────────────────────────────────────────────────────────┘ 
     └─────────────────────────────────────────────────────────┘           TOTAL CAPACITY UTILIZATION       .59            .67 
         TOTAL CAPACITY UTILIZATION       .78            .56      
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880      700    .24*    900    .31*  │       │   SBL      2      2880      790    .27*   1010    .35*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600      190    .12     430    .27   │       │   SBR      1      1600      190    .12     520    .33   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      490    .17*    130    .05*  │       │   EBL      2      2880      610    .21*    150    .05*  │ 
     │   EBT      3      4800     1200    .25    1170    .24   │       │   EBT      3      4800     1090    .23    1220    .25   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      3      4800      750    .16*   1240    .26*  │       │   WBT      3      4800      760    .16*   1140    .24*  │ 
     │   WBR      f               1280            920          │       │   WBR      f               1360           1140          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .67            .72               TOTAL CAPACITY UTILIZATION       .74            .74 
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         107. Westridge & Magic Mtn                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5               80    .03*    110    .03*  │       │   NBL      1.5              540    .17*    180    .06*  │ 
     │   NBT      0      4800        0              0          │       │   NBT      0      4800        0              0          │ 
     │   NBR      1.5               10    .01      10    .01   │       │   NBR      1.5               10             10    .01   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      4800      400    .08*    640    .13*  │       │   EBT      3      4800      430    .09     760    .16*  │ 
     │   EBR      1      1600       20    .01      10    .01   │       │   EBR      1      1600       80    .05     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880        0    .00      10    .00   │       │   WBL      2      2880        0    .00      10    .00   │ 
     │   WBT      3      4800      280    .06     560    .12   │       │   WBT      3      4800      610    .13*    530    .11   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for EBR              │       │   Note: Assumes Right-Turn Overlap for EBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .21            .26               TOTAL CAPACITY UTILIZATION       .40            .32 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      1.5              670    .21*    320    .10*  │  
     │   NBT      0      4800        0              0          │  
     │   NBR      1.5               20    .01      10          │  
     │                                                         │  
     │   SBL      0         0        0              0          │  
     │   SBT      0         0        0              0          │  
     │   SBR      0         0        0              0          │  
     │                                                         │  
     │   EBL      0         0        0              0          │  
     │   EBT      3      4800      800    .17    1100    .23*  │  
     │   EBR      1      1600      140    .09     150    .09   │  
     │                                                         │  
     │   WBL      2      2880       10    .00      20    .01*  │  
     │   WBT      3      4800      830    .17*    800    .17   │  
     │   WBR      0         0        0              0          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     │   Note: Assumes Right-Turn Overlap for EBR              │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .48            .44      
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         107. Westridge & Magic Mtn                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              500    .16*    340    .11*  │       │   NBL      1.5              570    .18*    370    .12*  │ 
     │   NBT      0      4800        0              0          │       │   NBT      0      4800        0              0          │ 
     │   NBR      1.5              100    .06      40          │       │   NBR      1.5              180    .11     100    .06   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      4800     1380    .29*   1380    .29*  │       │   EBT      3      4800     1630    .34*   1700    .35*  │ 
     │   EBR      1      1600      160    .10     130    .08   │       │   EBR      1      1600      180    .11     190    .12   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       20    .01*     90    .03*  │       │   WBL      2      2880       30    .01*    180    .06*  │ 
     │   WBT      3      4800      990    .21    1380    .29   │       │   WBT      3      4800     1250    .26    1700    .35   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for EBR              │       │   Note: Assumes Right-Turn Overlap for EBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .56            .53               TOTAL CAPACITY UTILIZATION       .63            .63 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1.5              610    .19*    370    .12*  │       │   NBL      1.5              650    .20*    380    .12*  │ 
     │   NBT      0      4800        0              0          │       │   NBT      0      4800        0              0          │ 
     │   NBR      1.5              200    .13     110    .07   │       │   NBR      1.5              210    .13     120    .08   │ 
     │                                                         │       │                                                         │ 
     │   SBL      0         0        0              0          │       │   SBL      0         0        0              0          │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      0         0        0              0          │       │   SBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   EBL      0         0        0              0          │       │   EBL      0         0        0              0          │ 
     │   EBT      3      4800     1740    .36*   1810    .38*  │       │   EBT      3      4800     1730    .36*   1800    .38*  │ 
     │   EBR      1      1600      160    .10     260    .16   │       │   EBR      1      1600      150    .09     430    .27   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880       30    .01*    200    .07*  │       │   WBL      2      2880       30    .01*    210    .07*  │ 
     │   WBT      3      4800     1420    .30    1790    .37   │       │   WBT      3      4800     1460    .30    1910    .40   │ 
     │   WBR      0         0        0              0          │       │   WBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     │   Note: Assumes Right-Turn Overlap for EBR              │       │   Note: Assumes Right-Turn Overlap for EBR              │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .66            .67               TOTAL CAPACITY UTILIZATION       .67            .67 
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         110. Chiquito Cyn & SR-126                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   Existing Count                                        │       │   SCVCTM 4.1 2011 with Stage 1 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      1      1600       30    .02*     70    .04*  │ 
     │   NBT      1      1600        0    .00*      0    .00*  │       │   NBT      2      3200       20    .01      80    .03   │ 
     │   NBR      0         0        1              0          │       │   NBR      2      3200      270    .08     480    .15   │ 
     │                                                         │       │                                                         │ 
     │   SBL      1      1600       72    .05*     31    .02*  │       │   SBL      2      2880       70    .02      50    .02   │ 
     │   SBT      0         0        0              0          │       │   SBT      2      3200       60    .03*     40    .02*  │ 
     │   SBR      1      1600       12    .01      14    .01   │       │   SBR      0         0       30             20          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600        4    .00      21    .01   │       │   EBL      1      1600       20    .01      30    .02   │ 
     │   EBT      2      3200      592    .19    1035    .32*  │       │   EBT      2      3200      780    .24*    940    .29*  │ 
     │   EBR      0         0        1              1          │       │   EBR      1      1600       80    .05      50    .03   │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              1          │       │   WBL      2      2880      500    .17*    280    .10*  │ 
     │   WBT      2      3200      737    .23*    770    .24   │       │   WBT      2      3200      680    .21    1000    .31   │ 
     │   WBR      1      1600       25    .02      52    .03   │       │   WBR      1      1600       20    .01      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Right Turn Adjustment                    NBR    .03*  │ 
     └─────────────────────────────────────────────────────────┘       │   Clearance Interval               .10*           .10*  │ 
         TOTAL CAPACITY UTILIZATION       .38            .44           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .56            .58 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2012 with Stage 2 Improvements             │       │   SCVCTM 4.1 2014 with Stage 3 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600       30    .02*     70    .04*  │       │   NBL      1      1600       40    .03*     80    .05*  │ 
     │   NBT      2      3200       20    .01      80    .03   │       │   NBT      2      3200       30    .01      70    .02   │ 
     │   NBR      2      3200      270    .08     490    .15   │       │   NBR      2      3200      350    .11     490    .15   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       70    .02      50    .02   │       │   SBL      2      2880       70    .02      50    .02   │ 
     │   SBT      2      3200       60    .03*     40    .02*  │       │   SBT      2      3200       50    .03*     40    .02*  │ 
     │   SBR      0         0       30             20          │       │   SBR      0         0       30             20          │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       20    .01      40    .03   │       │   EBL      1      1600       20    .01      30    .02   │ 
     │   EBT      2      3200      800    .25*    940    .29*  │       │   EBT      2      3200      800    .25*    940    .29*  │ 
     │   EBR      1      1600       80    .05      40    .03   │       │   EBR      1      1600       70    .04      50    .03   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      510    .18*    290    .10*  │       │   WBL      2      2880      480    .17*    280    .10*  │ 
     │   WBT      2      3200      720    .23    1030    .32   │       │   WBT      2      3200      700    .22    1020    .32   │ 
     │   WBR      1      1600       20    .01      90    .06   │       │   WBR      1      1600       20    .01      90    .06   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment                    NBR    .03*  │       │   Right Turn Adjustment                    NBR    .02*  │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .58            .58               TOTAL CAPACITY UTILIZATION       .58            .58 
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         110. Chiquito Cyn & SR-126                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      1      1600      140    .09*    110    .07*  │       │   NBL      2      2880      190    .07     170    .06   │ 
     │   NBT      2      3200       40    .01      80    .03   │       │   NBT      2      3200       80    .03*    180    .06*  │ 
     │   NBR      2      3200      560    .18     390    .12   │       │   NBR      2      3200     1190    .37     560    .18   │ 
     │                                                         │       │                                                         │ 
     │   SBL      2      2880       80    .03      50    .02   │       │   SBL      2      2880      220    .08*    120    .04*  │ 
     │   SBT      2      3200       60    .03*     70    .03*  │       │   SBT      3      4800      130    .03     160    .03   │ 
     │   SBR      0         0       30             20          │       │   SBR      1      1600       30    .02      20    .01   │ 
     │                                                         │       │                                                         │ 
     │   EBL      1      1600       20    .01      30    .02   │       │   EBL      2      2880       20    .01      40    .01   │ 
     │   EBT      2      3200      820    .26*    910    .28*  │       │   EBT      4      6400      880    .14*    930    .15*  │ 
     │   EBR      1      1600      100    .06     130    .08   │       │   EBR      1      1600      160    .10     200    .13   │ 
     │                                                         │       │                                                         │ 
     │   WBL      2      2880      260    .09*    320    .11*  │       │   WBL      2      2880      330    .11*    800    .28*  │ 
     │   WBT      2      3200      660    .21    1060    .33   │       │   WBT      3      4800      700    .15    1110    .23   │ 
     │   WBR      1      1600       20    .01     100    .06   │       │   WBR      1      1600       60    .04     240    .15   │ 
     │                                                         │       │                                                         │ 
     │   Right Turn Adjustment     NBR    .02*                 │       │   Right Turn Adjustment     NBR    .23*                 │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       │   Note: Assumes Right-Turn Overlap for NBR              │ 
         TOTAL CAPACITY UTILIZATION       .59            .59           └─────────────────────────────────────────────────────────┘ 
                                                                           TOTAL CAPACITY UTILIZATION       .69            .63 
 
 
     ┌─────────────────────────────────────────────────────────┐        
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │           SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge         
     │                                                         │           (See HCM delay worksheets on following pages) 
     │                             AM PK HOUR     PM PK HOUR   │        
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │        
     │                                                         │        
     │   NBL      2      2880      220    .08     280    .10   │        
     │   NBT      2      3200      320    .10*    340    .11*  │        
     │   NBR      2      3200     1420    .44     640    .20   │        
     │                                                         │        
     │   SBL      2      2880      460    .16*    520    .18*  │        
     │   SBT      3      4800      250    .05     420    .09   │        
     │   SBR      1      1600       40    .03      60    .04   │        
     │                                                         │        
     │   EBL      2      2880       60    .02      50    .02   │        
     │   EBT      4      6400     1100    .17*   1030    .16*  │        
     │   EBR      1      1600      250    .16     280    .18   │        
     │                                                         │        
     │   WBL      2      2880      390    .14*   1000    .35*  │        
     │   WBT      3      4800      760    .16    1350    .28   │        
     │   WBR      1      1600      430    .27     560    .35   │        
     │                                                         │        
     │   Right Turn Adjustment     NBR    .20*                 │        
     │   Clearance Interval               .10*           .10*  │        
     │   Note: Assumes Right-Turn Overlap for NBR              │        
     └─────────────────────────────────────────────────────────┘        
         TOTAL CAPACITY UTILIZATION       .87            .90             



Timings AM Peak Hour
3: SR-126 & Chiquito Canyon 2030 without Potrero Bridge

Synchro 6 Report                                                          B-69 Austin-Foust Associates, Inc.
5/11/2006 \\Isl\projects\100\105.345\Vols\ChiquitoLong&SR-126-2030AM(without Bridge).sy7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 120 1250 330 440 790 780 260 560 1640 510 290 50
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0
Total Split (s) 12.0 25.0 21.0 40.0 53.0 22.0 21.0 23.0 40.0 22.0 24.0 12.0
Total Split (%) 10.9% 22.7% 19.1% 36.4% 48.2% 20.0% 19.1% 20.9% 36.4% 20.0% 21.8% 10.9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None None Max None
Act Effct Green (s) 7.7 21.0 38.7 36.0 49.3 71.3 13.7 19.0 59.0 18.0 23.3 35.0
Actuated g/C Ratio 0.07 0.19 0.35 0.33 0.45 0.65 0.12 0.17 0.54 0.16 0.21 0.32
v/c Ratio 0.50 1.02 0.50 0.39 0.35 0.75 0.61 0.92 1.09 0.91 0.27 0.09
Control Delay 56.6 75.6 15.5 29.8 20.5 18.1 51.5 66.1 79.1 66.7 37.7 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.6 75.6 15.5 29.8 20.5 18.1 51.5 66.1 79.1 66.7 37.7 8.5
LOS E E B C C B D E E E D A
Approach Delay 62.6 21.6 73.2 53.4
Approach LOS E C E D

Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Natural Cycle: 110
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 53.5 Intersection LOS: D
Analysis Period (min) 15

Splits and Phases:     3: SR-126 & Chiquito Canyon



Timings PM Peak Hour
3: SR-126 & Chiquito Canyon 2030 without Potrero Bridge

Synchro 6 Report                                                          B-70 Austin-Foust Associates, Inc.
5/11/2006 \\Isl\projects\100\105.345\Vols\ChiquitoLong&SR-126-2030PM(without Bridge).sy7

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 1080 360 1220 1530 620 400 380 740 820 620 110
Turn Type Prot pm+ov Prot pm+ov Prot pm+ov Prot pm+ov
Protected Phases 7 4 5 3 8 1 5 2 3 1 6 7
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 7
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0
Total Split (s) 10.0 25.0 28.0 49.0 64.0 35.0 28.0 21.0 49.0 35.0 28.0 10.0
Total Split (%) 7.7% 19.2% 21.5% 37.7% 49.2% 26.9% 21.5% 16.2% 37.7% 26.9% 21.5% 7.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max None None Max None
Act Effct Green (s) 6.0 21.0 45.6 45.0 60.0 95.0 20.6 17.0 66.0 31.0 27.4 37.4
Actuated g/C Ratio 0.05 0.16 0.35 0.35 0.46 0.73 0.16 0.13 0.51 0.24 0.21 0.29
v/c Ratio 0.44 1.04 0.64 1.03 0.65 0.53 0.74 0.82 0.52 1.00 0.58 0.23
Control Delay 69.5 92.3 40.0 75.0 28.6 8.8 60.4 70.3 22.7 81.1 49.2 29.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 69.5 92.3 40.0 75.0 28.6 8.8 60.4 70.3 22.7 81.1 49.2 29.4
LOS E F D E C A E E C F D C
Approach Delay 78.8 41.8 44.5 64.7
Approach LOS E D D E

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Natural Cycle: 130
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 53.8 Intersection LOS: D
Analysis Period (min) 15

Splits and Phases:     3: SR-126 & Chiquito Canyon
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         118. Six Flags & Magic Mtn                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2011 with Stage 1 Improvements             │       │   SCVCTM 4.1 2012 with Stage 2 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      3      4320      390    .09*   1200    .28*  │       │   SBL      3      4320      370    .09*   1140    .26*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600       10    .01      50    .03   │       │   SBR      1      1600       40    .03     110    .07   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880       20    .01      40    .01   │       │   EBL      2      2880       50    .02*     90    .03   │ 
     │   EBT      4      6400      380    .06*    590    .09*  │       │   EBT      4      6400      380    .06     630    .10*  │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      6400      270    .04     520    .08   │       │   WBT      4      6400      540    .08*    410    .06   │ 
     │   WBR      f                620            780          │       │   WBR      f                600            730          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .25            .47               TOTAL CAPACITY UTILIZATION       .29            .46 
 
 
     ┌─────────────────────────────────────────────────────────┐  
     │   SCVCTM 4.1 2014 with Stage 3 Improvements             │  
     │                                                         │  
     │                             AM PK HOUR     PM PK HOUR   │  
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │  
     │                                                         │  
     │   NBL      0         0        0              0          │  
     │   NBT      0         0        0              0          │  
     │   NBR      0         0        0              0          │  
     │                                                         │  
     │   SBL      3      4320      370    .09*   1110    .26*  │  
     │   SBT      0         0        0              0          │  
     │   SBR      1      1600       40    .03     140    .09   │  
     │                                                         │  
     │   EBL      2      2880       70    .02*    100    .03   │  
     │   EBT      4      6400      720    .11     890    .14*  │  
     │   EBR      0         0        0              0          │  
     │                                                         │  
     │   WBL      0         0        0              0          │  
     │   WBT      4      6400      690    .11*    640    .10   │  
     │   WBR      f                580            700          │  
     │                                                         │  
     │   Clearance Interval               .10*           .10*  │  
     └─────────────────────────────────────────────────────────┘  
         TOTAL CAPACITY UTILIZATION       .32            .50      
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         118. Six Flags & Magic Mtn                               
                                                                  
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2018 with Stage 4 Improvements             │       │   SCVCTM 4.1 2022 with Stage 5 Improvements             │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      3      4320      360    .08*   1060    .25*  │       │   SBL      3      4320      330    .08*   1000    .23*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600       50    .03     200    .13   │       │   SBR      1      1600       80    .05     260    .16   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      100    .03     140    .05*  │       │   EBL      2      2880      130    .05     180    .06*  │ 
     │   EBT      4      6400     1350    .21*   1140    .18   │       │   EBT      4      6400     1640    .26*   1590    .25   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      6400      800    .13    1200    .19*  │       │   WBT      4      6400     1080    .17    1640    .26*  │ 
     │   WBR      f                560            660          │       │   WBR      f                530            640          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 
         TOTAL CAPACITY UTILIZATION       .39            .59               TOTAL CAPACITY UTILIZATION       .44            .65 
 
 
     ┌─────────────────────────────────────────────────────────┐       ┌─────────────────────────────────────────────────────────┐ 
     │   SCVCTM 4.1 2025 with Stage 6a Improvements            │       │   SCVCTM 4.1 2030 with 6b Imp./no Potrero Bridge        │ 
     │                                                         │       │                                                         │ 
     │                             AM PK HOUR     PM PK HOUR   │       │                             AM PK HOUR     PM PK HOUR   │ 
     │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │       │          LANES  CAPACITY    VOL    V/C     VOL    V/C   │ 
     │                                                         │       │                                                         │ 
     │   NBL      0         0        0              0          │       │   NBL      0         0        0              0          │ 
     │   NBT      0         0        0              0          │       │   NBT      0         0        0              0          │ 
     │   NBR      0         0        0              0          │       │   NBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   SBL      3      4320      320    .07*    980    .23*  │       │   SBL      3      4320      360    .08*   1180    .27*  │ 
     │   SBT      0         0        0              0          │       │   SBT      0         0        0              0          │ 
     │   SBR      1      1600       90    .06     280    .18   │       │   SBR      1      1600      100    .06     330    .21   │ 
     │                                                         │       │                                                         │ 
     │   EBL      2      2880      150    .05     180    .06*  │       │   EBL      2      2880      160    .06     220    .08*  │ 
     │   EBT      4      6400     1750    .27*   1810    .28   │       │   EBT      4      6400     1740    .27*   1760    .28   │ 
     │   EBR      0         0        0              0          │       │   EBR      0         0        0              0          │ 
     │                                                         │       │                                                         │ 
     │   WBL      0         0        0              0          │       │   WBL      0         0        0              0          │ 
     │   WBT      4      6400     1270    .20    1810    .28*  │       │   WBT      4      6400     1290    .20    1880    .29*  │ 
     │   WBR      f                510            620          │       │   WBR      f                560            810          │ 
     │                                                         │       │                                                         │ 
     │   Clearance Interval               .10*           .10*  │       │   Clearance Interval               .10*           .10*  │ 
     └─────────────────────────────────────────────────────────┘       └─────────────────────────────────────────────────────────┘ 

         TOTAL CAPACITY UTILIZATION       .44            .67               TOTAL CAPACITY UTILIZATION       .45            .74 
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APPENDIX C 

I-5 FREEWAY MAINLINE V/C CALCULATIONS 



V/C Calculations
AM Peak Hour -  Northbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2006
403. I-5 s/o Parker 1,570 4 1,800 1,570 0.22 - - - - - - - -
404. I-5 s/o Hasley 2,170 4 1,950 2,170 0.28 - - - - - - - -
405. I-5 s/o SR-126 3,340 4 1,950 3,340 0.43 - - - - - - - -
406. I-5 s/o Rye Cyn 3,340 4 1,950 3,340 0.43 - - - - - - - -
407. I-5 s/o Magic Mtn 4,490 4 1,950 4,490 0.58 - - - - - - - -
408. I-5 s/o Valencia 5,430 4 1,950 5,430 0.70 - - - - - - - -
409. I-5 s/o McBean 5,560 4 1,950 5,560 0.71 - - - - - - - -
410. I-5 s/o Lyons 5,620 4 1,950 5,620 0.72 - - - - - - - -
411. I-5 s/o Calgrove 5,600 4 1,900 5,600 0.74 - - - - - - - -
412. I-5 s/o SR-14 7,390 6 2,000 6,651 0.55 - - - - 2 1,300 739 0.28
2011
403. I-5 s/o Parker 2,989 4 1,800 2,989 0.42 - - - - - - - -
404. I-5 s/o Hasley 4,688 4 1,950 4,688 0.60 - - - - - - - -
405. I-5 s/o SR-126 5,934 4 1,950 5,934 0.76 - - - - - - - -
406. I-5 s/o Rye Cyn 5,934 4 1,950 5,934 0.76 - - - - - - - -
407. I-5 s/o Magic Mtn 6,248 4 1,950 6,248 0.80 - - - - - - - -
408. I-5 s/o Valencia 6,865 4 1,950 6,865 0.88 - - - - - - - -
409. I-5 s/o McBean 6,619 4 1,950 6,619 0.85 - - - - - - - -
410. I-5 s/o Lyons 6,272 4 1,950 6,272 0.80 - - - - - - - -
411. I-5 s/o Calgrove 5,953 4 1,900 5,358 0.70 1 2,000 595 0.30 - - - -
412. I-5 s/o SR-14 8,006 6 2,000 6,325 0.53 1 2,000 801 0.40 2 1,300 881 0.34
2012
403. I-5 s/o Parker 3,000 4 1,800 3,000 0.42 - - - - - - - -
404. I-5 s/o Hasley 4,558 4 1,950 4,558 0.58 - - - - - - - -
405. I-5 s/o SR-126 5,452 4 1,950 5,452 0.70 - - - - - - - -
406. I-5 s/o Rye Cyn 5,452 4 1,950 5,452 0.70 - - - - - - - -
407. I-5 s/o Magic Mtn 6,088 4 1,950 6,088 0.78 - - - - - - - -
408. I-5 s/o Valencia 6,803 4 1,950 6,803 0.87 - - - - - - - -
409. I-5 s/o McBean 6,757 4 1,950 6,757 0.87 - - - - - - - -
410. I-5 s/o Lyons 6,402 4 1,950 6,402 0.82 - - - - - - - -
411. I-5 s/o Calgrove 6,023 4 1,900 5,421 0.71 1 2,000 602 0.30 - - - -
412. I-5 s/o SR-14 8,006 6 2,000 6,325 0.53 1 2,000 801 0.40 2 1,300 881 0.34
2014
403. I-5 s/o Parker 3,043 4 1,800 3,043 0.42 - - - - - - - -
404. I-5 s/o Hasley 4,669 4 1,950 4,669 0.60 - - - - - - - -
405. I-5 s/o SR-126 5,552 4 1,950 5,552 0.71 - - - - - - - -
406. I-5 s/o Rye Cyn 5,552 4 1,950 5,552 0.71 - - - - - - - -
407. I-5 s/o Magic Mtn 6,174 4 1,950 6,174 0.79 - - - - - - - -
408. I-5 s/o Valencia 6,866 4 1,950 6,866 0.88 - - - - - - - -
409. I-5 s/o McBean 6,803 4 1,950 6,803 0.87 - - - - - - - -
410. I-5 s/o Lyons 6,451 4 1,950 6,451 0.83 - - - - - - - -
411. I-5 s/o Calgrove 6,073 4 1,900 5,466 0.72 1 2,000 607 0.30 - - - -
412. I-5 s/o SR-14 8,093 6 2,000 6,393 0.53 1 2,000 809 0.40 2 1,300 890 0.34
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V/C Calculations
AM Peak Hour -  Northbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2018
403. I-5 s/o Parker 3,334 4 1,800 3,001 0.42 1 2,000 333 0.17 - - - -
404. I-5 s/o Hasley 5,018 4 1,950 4,516 0.58 1 2,000 502 0.25 - - - -
405. I-5 s/o SR-126 5,844 4 1,950 5,260 0.67 1 2,000 584 0.29 - - - -
406. I-5 s/o Rye Cyn 5,844 4 1,950 5,260 0.67 1 2,000 584 0.29 - - - -
407. I-5 s/o Magic Mtn 6,432 4 1,950 5,789 0.74 1 2,000 643 0.32 - - - -
408. I-5 s/o Valencia 7,227 4 1,950 6,504 0.83 1 2,000 723 0.36 - - - -
409. I-5 s/o McBean 7,115 4 1,950 6,404 0.82 1 2,000 712 0.36 - - - -
410. I-5 s/o Lyons 6,622 4 1,950 5,960 0.76 1 2,000 662 0.33 - - - -
411. I-5 s/o Calgrove 6,167 4 2,000 4,872 0.61 1 2,000 617 0.31 1 1,300 678 0.52
412. I-5 s/o SR-14 8,422 6 2,000 6,653 0.55 1 2,000 842 0.42 2 1,300 926 0.36
2022
403. I-5 s/o Parker 3,615 4 1,800 3,254 0.45 1 2,000 362 0.18 - - - -
404. I-5 s/o Hasley 5,303 4 1,950 4,773 0.61 1 2,000 530 0.27 - - - -
405. I-5 s/o SR-126 5,995 4 1,950 5,276 0.68 1 2,000 719 0.36 - - - -
406. I-5 s/o Rye Cyn 5,995 4 1,950 5,276 0.68 1 2,000 719 0.36 - - - -
407. I-5 s/o Magic Mtn 6,468 4 1,950 5,692 0.73 1 2,000 776 0.39 - - - -
408. I-5 s/o Valencia 7,297 4 1,950 6,421 0.82 1 2,000 876 0.44 - - - -
409. I-5 s/o McBean 7,195 4 1,950 6,332 0.81 1 2,000 863 0.43 - - - -
410. I-5 s/o Lyons 6,696 4 1,950 5,892 0.76 1 2,000 804 0.40 - - - -
411. I-5 s/o Calgrove 6,209 4 2,000 4,781 0.60 1 2,000 745 0.37 1 1,300 683 0.53
412. I-5 s/o SR-14 8,812 6 2,000 6,785 0.57 1 2,000 1,057 0.53 2 1,300 969 0.37
2025
403. I-5 s/o Parker 3,887 4 1,800 3,498 0.49 1 2,000 389 0.19 - - - -
404. I-5 s/o Hasley 5,597 4 1,950 5,037 0.65 1 2,000 560 0.28 - - - -
405. I-5 s/o SR-126 6,330 4 1,950 5,570 0.71 1 2,000 760 0.38 - - - -
406. I-5 s/o Rye Cyn 6,330 4 1,950 5,570 0.71 1 2,000 760 0.38 - - - -
407. I-5 s/o Magic Mtn 6,825 4 1,950 6,006 0.77 1 2,000 819 0.41 - - - -
408. I-5 s/o Valencia 7,625 4 1,950 6,710 0.86 1 2,000 915 0.46 - - - -
409. I-5 s/o McBean 7,453 4 1,950 6,559 0.84 1 2,000 894 0.45 - - - -
410. I-5 s/o Lyons 6,961 4 1,950 6,126 0.79 1 2,000 835 0.42 - - - -
411. I-5 s/o Calgrove 6,462 4 2,000 4,976 0.62 1 2,000 775 0.39 1 1,300 711 0.55
412. I-5 s/o SR-14 9,156 6 2,000 7,050 0.59 1 2,000 1,099 0.55 2 1,300 1,007 0.39
2030
403. I-5 s/o Parker 4,382 4 1,800 3,988 0.55 1 2,000 394 0.20 - - - -
404. I-5 s/o Hasley 6,055 4 1,950 5,450 0.70 1 2,000 606 0.30 - - - -
405. I-5 s/o SR-126 6,690 4 1,950 5,887 0.75 1 2,000 803 0.40 - - - -
406. I-5 s/o Rye Cyn 6,690 4 1,950 5,887 0.75 1 2,000 803 0.40 - - - -
407. I-5 s/o Magic Mtn 7,048 4 1,950 6,202 0.80 1 2,000 846 0.42 - - - -
408. I-5 s/o Valencia 7,763 4 1,950 6,831 0.88 1 2,000 932 0.47 - - - -
409. I-5 s/o McBean 7,698 4 1,950 6,774 0.87 1 2,000 924 0.46 - - - -
410. I-5 s/o Lyons 7,181 4 1,950 6,319 0.81 1 2,000 862 0.43 - - - -
411. I-5 s/o Calgrove 6,590 4 2,000 5,074 0.63 1 2,000 791 0.40 1 1,300 725 0.56
412. I-5 s/o SR-14 9,185 6 2,000 6,797 0.57 2 2,000 1,194 0.30 2 1,300 1,194 0.46

11/14/2006 C-3 Austin-Foust Associates, Inc.
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V/C Calculations
AM Peak Hour -  Southbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2006
403. I-5 s/o Parker 2,210 4 1,800 2,210 0.31 - - - - - - - -
404. I-5 s/o Hasley 3,110 4 1,950 3,110 0.40 - - - - - - - -
405. I-5 s/o SR-126 3,420 4 1,950 3,420 0.44 - - - - - - - -
406. I-5 s/o Rye Cyn 4,200 4 1,950 4,200 0.54 - - - - - - - -
407. I-5 s/o Magic Mtn 4,490 4 1,950 4,490 0.58 - - - - - - - -
408. I-5 s/o Valencia 5,310 4 1,950 5,310 0.68 - - - - - - - -
409. I-5 s/o McBean 5,730 4 1,950 5,730 0.73 - - - - - - - -
410. I-5 s/o Lyons 6,320 4 1,950 6,320 0.81 - - - - - - - -
411. I-5 s/o Calgrove 6,610 4 1,900 6,610 0.87 - - - - - - - -
412. I-5 s/o SR-14 13,270 6 2,000 11,810 0.98 - - - - 2 1,300 1,460 0.56
2011
403. I-5 s/o Parker 4,591 4 1,800 4,591 0.64 - - - - - - - -
404. I-5 s/o Hasley 5,276 4 1,950 5,276 0.68 - - - - - - - -
405. I-5 s/o SR-126 4,946 4 1,950 4,946 0.63 - - - - - - - -
406. I-5 s/o Rye Cyn 4,910 4 1,950 4,910 0.63 - - - - - - - -
407. I-5 s/o Magic Mtn 4,956 4 1,950 4,956 0.64 - - - - - - - -
408. I-5 s/o Valencia 5,814 4 1,950 5,814 0.75 - - - - - - - -
409. I-5 s/o McBean 5,778 4 1,950 5,778 0.74 - - - - - - - -
410. I-5 s/o Lyons 6,448 4 2,000 5,739 0.72 - - - - 1 1,300 709 0.55
411. I-5 s/o Calgrove 6,657 4 2,000 5,925 0.74 - - - - 1 1,300 732 0.56
412. I-5 s/o SR-14 13,907 6 2,000 10,708 0.89 1 2,000 1,669 0.83 2 1,300 1,530 0.59
2012
403. I-5 s/o Parker 4,615 4 1,800 4,615 0.64 - - - - - - - -
404. I-5 s/o Hasley 5,286 4 1,950 5,286 0.68 - - - - - - - -
405. I-5 s/o SR-126 4,858 4 1,950 4,858 0.62 - - - - - - - -
406. I-5 s/o Rye Cyn 4,959 4 1,950 4,959 0.64 - - - - - - - -
407. I-5 s/o Magic Mtn 4,982 4 1,950 4,982 0.64 - - - - - - - -
408. I-5 s/o Valencia 5,748 4 1,950 5,748 0.74 - - - - - - - -
409. I-5 s/o McBean 5,787 4 1,950 5,787 0.74 - - - - - - - -
410. I-5 s/o Lyons 6,474 4 2,000 5,762 0.72 - - - - 1 1,300 712 0.55
411. I-5 s/o Calgrove 6,667 4 2,000 5,934 0.74 - - - - 1 1,300 733 0.56
412. I-5 s/o SR-14 14,034 6 2,000 10,806 0.90 1 2,000 1,684 0.84 2 1,300 1,544 0.59
2014
403. I-5 s/o Parker 4,639 4 1,800 4,639 0.64 - - - - - - - -
404. I-5 s/o Hasley 5,216 4 1,950 5,216 0.67 - - - - - - - -
405. I-5 s/o SR-126 4,839 4 1,950 4,839 0.62 - - - - - - - -
406. I-5 s/o Rye Cyn 4,979 4 1,950 4,979 0.64 - - - - - - - -
407. I-5 s/o Magic Mtn 5,186 4 1,950 5,186 0.66 - - - - - - - -
408. I-5 s/o Valencia 5,939 4 1,950 5,939 0.76 - - - - - - - -
409. I-5 s/o McBean 5,806 4 1,950 5,806 0.74 - - - - - - - -
410. I-5 s/o Lyons 6,525 4 2,000 5,807 0.73 - - - - 1 1,300 718 0.55
411. I-5 s/o Calgrove 6,686 4 2,000 5,951 0.74 - - - - 1 1,300 735 0.57
412. I-5 s/o SR-14 14,236 6 2,000 10,962 0.91 1 2,000 1,708 0.85 2 1,300 1,566 0.60

11/14/2006 C-4 Austin-Foust Associates, Inc.
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V/C Calculations
AM Peak Hour -  Southbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2018
403. I-5 s/o Parker 4,910 4 1,800 4,419 0.61 1 2,000 491 0.25 - - - -
404. I-5 s/o Hasley 5,536 4 1,950 4,982 0.64 1 2,000 554 0.28 - - - -
405. I-5 s/o SR-126 5,154 4 1,950 4,639 0.59 1 2,000 515 0.26 - - - -
406. I-5 s/o Rye Cyn 5,517 4 1,950 4,965 0.64 1 2,000 552 0.28 - - - -
407. I-5 s/o Magic Mtn 5,911 4 1,950 5,320 0.68 1 2,000 591 0.30 - - - -
408. I-5 s/o Valencia 6,614 4 1,950 5,953 0.76 1 2,000 661 0.33 - - - -
409. I-5 s/o McBean 6,380 4 1,950 5,742 0.74 1 2,000 638 0.32 - - - -
410. I-5 s/o Lyons 6,628 4 2,000 5,236 0.65 1 2,000 663 0.33 1 1,300 729 0.56
411. I-5 s/o Calgrove 6,724 4 2,000 5,312 0.66 1 2,000 672 0.34 1 1,300 740 0.57
412. I-5 s/o SR-14 15,158 6 2,000 11,672 0.97 1 2,000 1,819 0.91 2 1,300 1,667 0.64
2022
403. I-5 s/o Parker 5,260 4 1,800 4,734 0.66 1 2,000 526 0.26 - - - -
404. I-5 s/o Hasley 5,914 4 1,950 5,323 0.68 1 2,000 591 0.30 - - - -
405. I-5 s/o SR-126 5,636 4 1,950 4,960 0.64 1 2,000 676 0.34 - - - -
406. I-5 s/o Rye Cyn 6,037 4 1,950 5,313 0.68 1 2,000 724 0.36 - - - -
407. I-5 s/o Magic Mtn 6,430 4 1,950 5,658 0.73 1 2,000 772 0.39 - - - -
408. I-5 s/o Valencia 7,329 4 1,950 6,450 0.83 1 2,000 879 0.44 - - - -
409. I-5 s/o McBean 7,084 4 1,950 6,234 0.80 1 2,000 850 0.43 - - - -
410. I-5 s/o Lyons 6,730 4 2,000 5,182 0.65 1 2,000 808 0.40 1 1,300 740 0.57
411. I-5 s/o Calgrove 6,762 4 2,000 5,207 0.65 1 2,000 811 0.41 1 1,300 744 0.57
412. I-5 s/o SR-14 16,111 6 2,000 11,922 0.99 1 2,000 1,933 0.97 2 1,300 2,256 0.87
2025
403. I-5 s/o Parker 5,574 4 1,800 5,017 0.70 1 2,000 557 0.28 - - - -
404. I-5 s/o Hasley 6,193 4 1,950 5,574 0.71 1 2,000 619 0.31 - - - -
405. I-5 s/o SR-126 6,072 4 1,950 5,343 0.69 1 2,000 729 0.36 - - - -
406. I-5 s/o Rye Cyn 6,382 4 1,950 5,616 0.72 1 2,000 766 0.38 - - - -
407. I-5 s/o Magic Mtn 6,740 4 1,950 5,931 0.76 1 2,000 809 0.40 - - - -
408. I-5 s/o Valencia 7,633 4 1,950 6,717 0.86 1 2,000 916 0.46 - - - -
409. I-5 s/o McBean 7,320 4 1,950 6,442 0.83 1 2,000 878 0.44 - - - -
410. I-5 s/o Lyons 6,807 4 2,000 5,241 0.66 1 2,000 817 0.41 1 1,300 749 0.58
411. I-5 s/o Calgrove 6,790 4 2,000 5,228 0.65 1 2,000 815 0.41 1 1,300 747 0.57
412. I-5 s/o SR-14 16,597 6 2,000 12,033 1.00 1 2,000 1,992 1.00 2 1,300 2,573 0.99
2030
403. I-5 s/o Parker 5,845 4 1,800 5,261 0.73 1 2,000 585 0.29 - - - -
404. I-5 s/o Hasley 6,518 4 1,950 5,866 0.75 1 2,000 652 0.33 - - - -
405. I-5 s/o SR-126 6,483 4 1,950 5,705 0.73 1 2,000 778 0.39 - - - -
406. I-5 s/o Rye Cyn 6,884 4 1,950 6,058 0.78 1 2,000 826 0.41 - - - -
407. I-5 s/o Magic Mtn 7,152 4 1,950 6,222 0.80 1 2,000 930 0.46 - - - -
408. I-5 s/o Valencia 8,071 4 1,950 7,022 0.90 1 2,000 1,049 0.52 - - - -
409. I-5 s/o McBean 7,779 4 1,950 6,768 0.87 1 2,000 1,011 0.51 - - - -
410. I-5 s/o Lyons 7,373 4 2,000 5,603 0.70 1 2,000 958 0.48 1 1,300 811 0.62
411. I-5 s/o Calgrove 7,360 4 2,000 5,594 0.70 1 2,000 957 0.48 1 1,300 810 0.62
412. I-5 s/o SR-14 17,608 6 2,000 11,463 0.96 2 2,000 3,768 0.94 2 1,300 2,377 0.91
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V/C Calculations
PM Peak Hour -  Northbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2006
403. I-5 s/o Parker 2,790 4 1,800 2,790 0.39 - - - - - - - -
404. I-5 s/o Hasley 3,620 4 1,950 3,620 0.46 - - - - - - - -
405. I-5 s/o SR-126 4,080 4 1,950 4,080 0.52 - - - - - - - -
406. I-5 s/o Rye Cyn 4,080 4 1,950 4,080 0.52 - - - - - - - -
407. I-5 s/o Magic Mtn 5,270 4 1,950 5,270 0.68 - - - - - - - -
408. I-5 s/o Valencia 6,050 4 1,950 6,050 0.78 - - - - - - - -
409. I-5 s/o McBean 6,610 4 1,950 6,610 0.85 - - - - - - - -
410. I-5 s/o Lyons 7,020 4 1,950 7,020 0.90 - - - - - - - -
411. I-5 s/o Calgrove 6,970 4 1,900 6,970 0.92 - - - - - - - -
412. I-5 s/o SR-14 13,710 6 2,000 11,928 0.99 - - - - 2 1,300 1,782 0.69
2011
403. I-5 s/o Parker 5,954 4 1,800 5,954 0.83 - - - - - - - -
404. I-5 s/o Hasley 6,472 4 1,950 6,472 0.83 - - - - - - - -
405. I-5 s/o SR-126 5,952 4 1,950 5,952 0.76 - - - - - - - -
406. I-5 s/o Rye Cyn 5,952 4 1,950 5,952 0.76 - - - - - - - -
407. I-5 s/o Magic Mtn 6,130 4 1,950 6,130 0.79 - - - - - - - -
408. I-5 s/o Valencia 6,561 4 1,950 6,561 0.84 - - - - - - - -
409. I-5 s/o McBean 6,802 4 1,950 6,802 0.87 - - - - - - - -
410. I-5 s/o Lyons 7,169 4 1,950 7,169 0.92 - - - - - - - -
411. I-5 s/o Calgrove 7,108 4 1,900 6,397 0.84 1 2,000 711 0.36 - - - -
412. I-5 s/o SR-14 13,932 6 2,000 11,006 0.92 1 2,000 1,393 0.70 2 1,300 1,533 0.59
2012
403. I-5 s/o Parker 5,942 4 1,800 5,942 0.83 - - - - - - - -
404. I-5 s/o Hasley 6,459 4 1,950 6,459 0.83 - - - - - - - -
405. I-5 s/o SR-126 5,757 4 1,950 5,757 0.74 - - - - - - - -
406. I-5 s/o Rye Cyn 5,757 4 1,950 5,757 0.74 - - - - - - - -
407. I-5 s/o Magic Mtn 6,121 4 1,950 6,121 0.78 - - - - - - - -
408. I-5 s/o Valencia 6,593 4 1,950 6,593 0.85 - - - - - - - -
409. I-5 s/o McBean 6,841 4 1,950 6,841 0.88 - - - - - - - -
410. I-5 s/o Lyons 7,199 4 1,950 7,199 0.92 - - - - - - - -
411. I-5 s/o Calgrove 7,135 4 1,900 6,422 0.84 1 2,000 714 0.36 - - - -
412. I-5 s/o SR-14 13,976 6 2,000 11,041 0.92 1 2,000 1,398 0.70 2 1,300 1,537 0.59
2014
403. I-5 s/o Parker 6,009 4 1,800 6,009 0.83 - - - - - - - -
404. I-5 s/o Hasley 6,433 4 1,950 6,433 0.82 - - - - - - - -
405. I-5 s/o SR-126 5,757 4 1,950 5,757 0.74 - - - - - - - -
406. I-5 s/o Rye Cyn 5,757 4 1,950 5,757 0.74 - - - - - - - -
407. I-5 s/o Magic Mtn 6,157 4 1,950 6,157 0.79 - - - - - - - -
408. I-5 s/o Valencia 6,659 4 1,950 6,659 0.85 - - - - - - - -
409. I-5 s/o McBean 6,917 4 1,950 6,917 0.89 - - - - - - - -
410. I-5 s/o Lyons 7,258 4 1,950 7,258 0.93 - - - - - - - -
411. I-5 s/o Calgrove 7,190 4 1,900 6,471 0.85 1 2,000 719 0.36 - - - -
412. I-5 s/o SR-14 14,065 6 2,000 11,111 0.93 1 2,000 1,407 0.70 2 1,300 1,547 0.60
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V/C Calculations
PM Peak Hour -  Northbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2018
403. I-5 s/o Parker 6,247 4 1,800 5,622 0.78 1 2,000 625 0.31 - - - -
404. I-5 s/o Hasley 6,796 4 1,950 6,116 0.78 1 2,000 680 0.34 - - - -
405. I-5 s/o SR-126 5,980 4 1,950 5,382 0.69 1 2,000 598 0.30 - - - -
406. I-5 s/o Rye Cyn 5,980 4 1,950 5,382 0.69 1 2,000 598 0.30 - - - -
407. I-5 s/o Magic Mtn 6,517 4 1,950 5,865 0.75 1 2,000 652 0.33 - - - -
408. I-5 s/o Valencia 7,187 4 1,950 6,468 0.83 1 2,000 719 0.36 - - - -
409. I-5 s/o McBean 7,071 4 1,950 6,364 0.82 1 2,000 707 0.35 - - - -
410. I-5 s/o Lyons 7,377 4 1,950 6,639 0.85 1 2,000 738 0.37 - - - -
411. I-5 s/o Calgrove 7,300 4 2,000 6,570 0.82 1 2,000 730 0.37 1 1,300 803 0.62
412. I-5 s/o SR-14 14,242 6 2,000 11,251 0.94 1 2,000 1,424 0.71 2 1,300 1,567 0.60
2022
403. I-5 s/o Parker 6,733 4 1,800 6,060 0.84 1 2,000 673 0.34 - - - -
404. I-5 s/o Hasley 7,317 4 1,950 6,585 0.84 1 2,000 732 0.37 - - - -
405. I-5 s/o SR-126 6,520 4 1,950 5,738 0.74 1 2,000 782 0.39 - - - -
406. I-5 s/o Rye Cyn 6,520 4 1,950 5,738 0.74 1 2,000 782 0.39 - - - -
407. I-5 s/o Magic Mtn 7,013 4 1,950 6,171 0.79 1 2,000 842 0.42 - - - -
408. I-5 s/o Valencia 7,527 4 1,950 6,624 0.85 1 2,000 903 0.45 - - - -
409. I-5 s/o McBean 7,619 4 1,950 6,705 0.86 1 2,000 914 0.46 - - - -
410. I-5 s/o Lyons 7,496 4 1,950 6,596 0.85 1 2,000 900 0.45 - - - -
411. I-5 s/o Calgrove 7,410 4 2,000 6,521 0.82 1 2,000 889 0.44 1 1,300 815 0.63
412. I-5 s/o SR-14 15,261 6 2,000 11,751 0.98 1 2,000 1,831 0.92 2 1,300 1,679 0.65
2025
403. I-5 s/o Parker 7,150 4 1,800 6,435 0.89 1 2,000 715 0.36 - - - -
404. I-5 s/o Hasley 7,754 4 1,950 6,979 0.89 1 2,000 775 0.39 - - - -
405. I-5 s/o SR-126 6,997 4 1,950 6,157 0.79 1 2,000 840 0.42 - - - -
406. I-5 s/o Rye Cyn 6,997 4 1,950 6,157 0.79 1 2,000 840 0.42 - - - -
407. I-5 s/o Magic Mtn 7,392 4 1,950 6,505 0.83 1 2,000 887 0.44 - - - -
408. I-5 s/o Valencia 7,825 4 1,950 6,886 0.88 1 2,000 939 0.47 - - - -
409. I-5 s/o McBean 7,933 4 1,950 6,981 0.90 1 2,000 952 0.48 - - - -
410. I-5 s/o Lyons 7,923 4 1,950 6,972 0.89 1 2,000 951 0.48 - - - -
411. I-5 s/o Calgrove 7,797 4 2,000 6,861 0.86 1 2,000 936 0.47 1 1,300 858 0.66
412. I-5 s/o SR-14 15,842 6 2,000 11,882 0.99 1 2,000 1,901 0.95 2 1,300 2,059 0.79
2030
403. I-5 s/o Parker 7,344 4 1,800 6,463 0.90 1 2,000 881 0.44 - - - -
404. I-5 s/o Hasley 8,050 4 1,950 7,004 0.90 1 2,000 1,047 0.52 - - - -
405. I-5 s/o SR-126 7,365 4 1,950 6,334 0.81 1 2,000 1,031 0.52 - - - -
406. I-5 s/o Rye Cyn 7,365 4 1,950 6,334 0.81 1 2,000 1,031 0.52 - - - -
407. I-5 s/o Magic Mtn 7,787 4 1,950 6,775 0.87 1 2,000 1,012 0.51 - - - -
408. I-5 s/o Valencia 8,235 4 1,950 7,000 0.90 1 2,000 1,235 0.62 - - - -
409. I-5 s/o McBean 8,397 4 1,950 7,053 0.90 1 2,000 1,344 0.67 - - - -
410. I-5 s/o Lyons 8,407 4 1,950 7,020 0.90 1 2,000 1,387 0.69 - - - -
411. I-5 s/o Calgrove 8,269 4 2,000 7,111 0.89 1 2,000 1,158 0.58 1 1,300 910 0.70
412. I-5 s/o SR-14 16,720 6 2,000 11,035 0.92 2 2,000 3,511 0.88 2 1,300 2,174 0.84
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V/C Calculations
PM Peak Hour -  Southbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2006
403. I-5 s/o Parker 2,420 4 1,800 2,420 0.34 - - - - - - - -
404. I-5 s/o Hasley 3,010 4 1,950 3,010 0.39 - - - - - - - -
405. I-5 s/o SR-126 4,150 4 1,950 4,150 0.53 - - - - - - - -
406. I-5 s/o Rye Cyn 5,350 4 1,950 5,350 0.69 - - - - - - - -
407. I-5 s/o Magic Mtn 5,600 4 1,950 5,600 0.72 - - - - - - - -
408. I-5 s/o Valencia 6,420 4 1,950 6,420 0.82 - - - - - - - -
409. I-5 s/o McBean 6,450 4 1,950 6,450 0.83 - - - - - - - -
410. I-5 s/o Lyons 6,460 4 1,950 6,460 0.83 - - - - - - - -
411. I-5 s/o Calgrove 6,410 4 1,900 6,410 0.84 - - - - - - - -
412. I-5 s/o SR-14 9,180 6 2,000 8,262 0.69 - - - - 2 1,300 918 0.35
2011
403. I-5 s/o Parker 4,575 4 1,800 4,575 0.64 - - - - - - - -
404. I-5 s/o Hasley 6,130 4 1,950 6,130 0.79 - - - - - - - -
405. I-5 s/o SR-126 6,815 4 1,950 6,815 0.87 - - - - - - - -
406. I-5 s/o Rye Cyn 7,802 4 1,950 7,802 1.00 - - - - - - - -
407. I-5 s/o Magic Mtn 7,336 4 1,950 7,336 0.94 - - - - - - - -
408. I-5 s/o Valencia 7,773 4 1,950 7,773 1.00 - - - - - - - -
409. I-5 s/o McBean 7,491 4 1,950 7,491 0.96 - - - - - - - -
410. I-5 s/o Lyons 6,937 4 2,000 6,174 0.77 - - - - 1 1,300 763 0.59
411. I-5 s/o Calgrove 7,045 4 2,000 6,270 0.78 - - - - 1 1,300 775 0.60
412. I-5 s/o SR-14 9,483 6 2,000 7,681 0.64 1 2,000 853 0.43 2 1,300 948 0.36
2012
403. I-5 s/o Parker 4,596 4 1,800 4,596 0.64 - - - - - - - -
404. I-5 s/o Hasley 6,117 4 1,950 6,117 0.78 - - - - - - - -
405. I-5 s/o SR-126 6,619 4 1,950 6,619 0.85 - - - - - - - -
406. I-5 s/o Rye Cyn 7,705 4 1,950 7,705 0.99 - - - - - - - -
407. I-5 s/o Magic Mtn 7,302 4 1,950 7,302 0.94 - - - - - - - -
408. I-5 s/o Valencia 7,818 4 1,950 7,818 1.00 - - - - - - - -
409. I-5 s/o McBean 7,674 4 1,950 7,674 0.98 - - - - - - - -
410. I-5 s/o Lyons 7,162 4 2,000 6,374 0.80 - - - - 1 1,300 788 0.61
411. I-5 s/o Calgrove 7,172 4 2,000 6,383 0.80 - - - - 1 1,300 789 0.61
412. I-5 s/o SR-14 9,544 6 2,000 7,731 0.64 1 2,000 859 0.43 2 1,300 954 0.37
2014
403. I-5 s/o Parker 4,660 4 1,800 4,660 0.65 - - - - - - - -
404. I-5 s/o Hasley 6,257 4 1,950 6,257 0.80 - - - - - - - -
405. I-5 s/o SR-126 6,663 4 1,950 6,663 0.85 - - - - - - - -
406. I-5 s/o Rye Cyn 7,794 4 1,950 7,794 1.00 - - - - - - - -
407. I-5 s/o Magic Mtn 7,475 4 1,950 7,475 0.96 - - - - - - - -
408. I-5 s/o Valencia 7,828 4 1,950 7,828 1.00 - - - - - - - -
409. I-5 s/o McBean 7,827 4 1,950 7,827 1.00 - - - - - - - -
410. I-5 s/o Lyons 7,235 4 2,000 6,439 0.80 - - - - 1 1,300 796 0.61
411. I-5 s/o Calgrove 7,280 4 2,000 6,479 0.81 - - - - 1 1,300 801 0.62
412. I-5 s/o SR-14 9,752 6 2,000 7,899 0.66 1 2,000 878 0.44 2 1,300 975 0.38
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V/C Calculations
PM Peak Hour -  Southbound

Total Mixed-Flow Lanes HOV Lanes Truck Lanes
Location Vol Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C Lanes Cap/Ln Vol V/C
2018
403. I-5 s/o Parker 5,013 4 1,800 4,512 0.63 1 2,000 501 0.25 - - - -
404. I-5 s/o Hasley 6,651 4 1,950 5,853 0.75 1 2,000 798 0.40 - - - -
405. I-5 s/o SR-126 7,291 4 1,950 6,124 0.79 1 2,000 1,167 0.58 - - - -
406. I-5 s/o Rye Cyn 8,844 4 1,950 7,429 0.95 1 2,000 1,415 0.71 - - - -
407. I-5 s/o Magic Mtn 8,644 4 1,950 7,261 0.93 1 2,000 1,383 0.69 - - - -
408. I-5 s/o Valencia 9,179 4 1,950 7,710 0.99 1 2,000 1,469 0.73 - - - -
409. I-5 s/o McBean 8,586 4 1,950 7,212 0.92 1 2,000 1,374 0.69 - - - -
410. I-5 s/o Lyons 7,899 4 2,000 5,766 0.72 1 2,000 1,264 0.63 1 1,300 869 0.67
411. I-5 s/o Calgrove 7,658 4 2,000 5,590 0.70 1 2,000 1,225 0.61 1 1,300 842 0.65
412. I-5 s/o SR-14 10,257 6 2,000 8,000 0.67 1 2,000 1,231 0.62 2 1,300 1,026 0.39
2022
403. I-5 s/o Parker 5,453 4 1,800 4,908 0.68 1 2,000 545 0.27 - - - -
404. I-5 s/o Hasley 7,063 4 1,950 6,215 0.80 1 2,000 848 0.42 - - - -
405. I-5 s/o SR-126 7,500 4 1,950 6,150 0.79 1 2,000 1,350 0.68 - - - -
406. I-5 s/o Rye Cyn 8,956 4 1,950 7,344 0.94 1 2,000 1,612 0.81 - - - -
407. I-5 s/o Magic Mtn 8,773 4 1,950 7,194 0.92 1 2,000 1,579 0.79 - - - -
408. I-5 s/o Valencia 9,358 4 1,950 7,674 0.98 1 2,000 1,684 0.84 - - - -
409. I-5 s/o McBean 8,851 4 1,950 7,258 0.93 1 2,000 1,593 0.80 - - - -
410. I-5 s/o Lyons 8,221 4 2,000 5,919 0.74 1 2,000 1,398 0.70 1 1,300 904 0.70
411. I-5 s/o Calgrove 7,999 4 2,000 5,759 0.72 1 2,000 1,360 0.68 1 1,300 880 0.68
412. I-5 s/o SR-14 10,914 6 2,000 8,404 0.70 1 2,000 1,419 0.71 2 1,300 1,091 0.42
2025
403. I-5 s/o Parker 5,792 4 1,800 5,213 0.72 1 2,000 579 0.29 - - - -
404. I-5 s/o Hasley 7,419 4 1,950 6,529 0.84 1 2,000 890 0.45 - - - -
405. I-5 s/o SR-126 7,938 4 1,950 6,350 0.81 1 2,000 1,588 0.79 - - - -
406. I-5 s/o Rye Cyn 9,357 4 1,950 7,486 0.96 1 2,000 1,871 0.94 - - - -
407. I-5 s/o Magic Mtn 9,191 4 1,950 7,353 0.94 1 2,000 1,838 0.92 - - - -
408. I-5 s/o Valencia 9,658 4 1,950 7,726 0.99 1 2,000 1,932 0.97 - - - -
409. I-5 s/o McBean 9,045 4 1,950 7,236 0.93 1 2,000 1,809 0.90 - - - -
410. I-5 s/o Lyons 8,439 4 2,000 6,076 0.76 1 2,000 1,435 0.72 1 1,300 928 0.71
411. I-5 s/o Calgrove 8,201 4 2,000 5,905 0.74 1 2,000 1,394 0.70 1 1,300 902 0.69
412. I-5 s/o SR-14 11,384 6 2,000 8,766 0.73 1 2,000 1,480 0.74 2 1,300 1,138 0.44
2030
403. I-5 s/o Parker 6,733 4 1,800 5,723 0.79 1 2,000 1,010 0.50 - - - -
404. I-5 s/o Hasley 8,227 4 1,950 6,993 0.90 1 2,000 1,234 0.62 - - - -
405. I-5 s/o SR-126 8,703 4 1,950 6,962 0.89 1 2,000 1,741 0.87 - - - -
406. I-5 s/o Rye Cyn 9,828 4 1,950 7,823 1.00 1 2,000 2,005 1.00 - - - -
407. I-5 s/o Magic Mtn 9,723 4 1,950 7,740 0.99 1 2,000 1,983 0.99 - - - -
408. I-5 s/o Valencia 9,832 4 1,950 7,826 1.00 1 2,000 2,006 1.00 - - - -
409. I-5 s/o McBean 9,519 4 1,950 7,615 0.98 1 2,000 1,904 0.95 - - - -
410. I-5 s/o Lyons 8,877 4 2,000 6,081 0.76 1 2,000 1,775 0.89 1 1,300 1,021 0.79
411. I-5 s/o Calgrove 8,794 4 2,000 6,024 0.75 1 2,000 1,759 0.88 1 1,300 1,011 0.78
412. I-5 s/o SR-14 11,623 6 2,000 7,787 0.65 2 2,000 2,325 0.58 2 1,300 1,511 0.58
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APPENDIX D 
NEWHALL RANCH SPECIFIC PLAN – TRAFFIC MITIGATION MEASURES 

 

SP 4.8-1 The applicants for future subdivision maps which permit construction shall be 

responsible for funding and constructing all on-site traffic improvements except as 

otherwise provided below.  The obligation to construct improvements shall not preclude 

the applicants’ ability to seek local, state, or federal funding for these facilities.   

SP 4.8-2 Prior to the approval of each subdivision map which permits construction, the applicant 

for that map shall prepare a transportation performance evaluation which shall indicate 

the specific improvements for all on-site roadways which are necessary to provide 

adequate roadway and intersection capacity as well as adequate right-of-way for the 

subdivision and other expected traffic.  Transportation performance evaluations shall be 

approved by Los Angeles County Department of Public Works according to standards 

and policies in effect at that time.  The transportation performance evaluation shall form 

the basis for specific conditions of approval for the subdivision.   

SP 4.8-3 The applicants for future subdivisions shall provide the traffic signals at the 15 locations 

labeled B through P in Figure 4.8-17 [of the Newhall Ranch Specific Plan Final EIR] as 

well as any additional signals warranted by future subdivision design.  Signal warrants 

shall be prepared as part of the transportation performance evaluations noted in 

Mitigation 4.8-2 [of the Newhall Ranch Specific Plan Final EIR].   

SP 4.8-4 All development within the Specific Plan shall conform to the requirements of the Los 

Angeles County Transportation Demand Management (TDM) Ordinance.   

SP 4.8-5 The applicants for all future subdivision maps which permit construction shall consult 

with the local transit provider regarding the need for, and locations of, bus pull-ins on 

highways within the Specific Plan area.  All bus pull-in locations shall be approved by 

the Department of Public Works, and approved bus pull-ins shall be constructed by the 

applicant.   

SP 4.8-6 Prior to the recordation of the first subdivision map which permits construction, the 

applicant for that map shall prepare a transportation performance evaluation which shall 

determine the specific needed improvements of each off-site arterial and related costs in 

order to provide adequate roadway and intersection capacity for the expected Specific 

Plan and General Plan buildout traffic trips.  The transportation performance evaluation 
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shall be based on the Master Plan of Highways in effect at that time and shall be 

approved by the Los Angeles County Department of Public Works.  The applicant shall 

be required to fund its fair share of improvements to these arterials, as stated on Table 

4.8-18 of the Newhall Ranch Specific Plan Final EIR.  The applicants total funding 

obligation shall be equitably distributed over the housing units and non-residential 

building square footage (i.e., Business Park, Visitor-Serving, Mixed-Use, and 

Commercial) in the Specific Plan, and shall be a fee to be paid to the County and/or the 

City at each building permit.  For off-site areas within the County unincorporated area, 

the applicant may construct improvements for credit against or in lieu of paying the fee.   

(3) I-5 and SR-126 in Los Angeles County 
 

SP 4.8-7 Each future performance evaluation which shows that a future subdivision map will 

create significant impacts on SR-126 shall analyze the need for additional travel lanes on 

SR-126.  If adequate lane capacity is not available at the time of subdivision, the 

applicant of the subdivision shall fund or construct the improvements necessary to serve 

the proposed increment of development.  Construction or funding of any required 

facilities shall not preclude the applicant’s ability to seek state, federal, or local funding 

for these facilities.   

SP 4.8-8 Project-specific environmental analysis for future subdivision maps which allow 

construction shall comply with the requirements of the Congestion Management Program 

in effect at the time that subdivision map is filed.   

SP 4.8-9 Prior to the recordation of the first subdivision map which permits construction, the 

applicant for that map shall prepare a transportation evaluation including all of the 

Specific Plan land uses which shall determine the specific improvements needed to the 

following intersections with SR-126 in the City of Fillmore and community of Piru in 

Ventura County: A, B, C, D and E Streets, Old Telegraph, Olive, Central, Santa Clara, 

Mountain View, El Dorado Road, and Pole Creek (Fillmore), and Main/Torrey and 

Center (Piru).  The related costs of those intersection improvements and the project’s fair 

share shall be estimated based upon the expected Specific Plan traffic volumes.  The 

transportation performance evaluation shall be based on the Los Angeles County Master 

Plan of Highways in effect at that time and shall be approved by the Los Angeles County 

Department of Public Works.  The applicant’s total funding obligation shall be equitably 

distributed over the housing units and non-residential building square footage (i.e., 
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Business Park, Visitor Center, Mixed Use, and Commercial) in the Specific Plan, and 

shall be a fee to be paid to the City of Fillmore and the County of Ventura at each 

building permit.   

SP 4.8-10 The Specific Plan is responsible to construct or fund its fair-share of the intersections and 

interchange improvements indicated on Table 4.8-18 of the Newhall Ranch Specific Plan 

Final EIR.  Each future transportation performance evaluation required by Mitigation 4.8-

2 of the Newhall Ranch Specific Plan Final EIR which identifies a significant impact at 

these locations due to subdivision map-generated traffic shall address the need for 

additional capacity at each of these locations.  If adequate capacity is not available at the 

time of subdivision map recordation, the performance evaluation shall determine the 

improvements necessary to carry Specific Plan generated traffic, as well as the fair share 

cost to construct such improvements.  If the future subdivision is conditioned to construct 

a phase of improvements which results in an overpayment of the fair-share cost of the 

improvement, then an appropriate adjustment (offset) to the fees paid to Los Angeles 

County and/or City of Santa Clarita pursuant to Mitigation Measure 4.8-6 above shall be 

made.   

SP 4.8-11 The applicant of the Newhall Ranch Specific Plan shall participate in an I-5 developer fee 

program, if adopted by the Board of Supervisors for the Santa Clarita Valley.   

SP 4.8-12 The applicant of the Newhall Ranch Specific Plan shall participate in a transit fee 

program, if adopted for the entire Santa Clarita Valley by Los Angeles County and City 

of Santa Clarita.   

SP 4.8-13 Prior to the approval of each subdivision map which permits construction, the applicant 

for that map shall prepare a traffic analysis approved by the Los Angeles County 

Department of Public Works.  The analysis will assess project and cumulative 

development (including an existing plus cumulative development scenario under the 

County’s Traffic Impact Analysis Report Guidelines (TIA) and its Development 

Monitoring System (DMS)).  In response to the traffic analysis, the applicant may 

construct off-site traffic improvements for credit against, or in lieu of paying, the 

mitigation fees described in Mitigation Measure 4.8-6 of the Newhall Ranch Specific 

Plan Final EIR.  If future subdivision maps are developed in phases, a traffic study for 

each phase of the subdivision map may be submitted to determine the improvements 

needed to be constructed with that phase of development. 
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1.0 THRESHOLDS OF SIGNIFICANCE

The South Coast Air Quality Management District (SCAQMD) recommends the evaluation of localized

air quality impacts to sensitive receptors in the immediate vicinity of the project site. The thresholds are

based on the difference between the maximum monitored ambient pollutant concentrations and the

California Ambient Air Quality Standards (CAAQS) or National Ambient Air Quality Standards

(NAAQS). Therefore, the thresholds depend upon the concentrations of pollutants monitored locally

with respect to a project site. For pollutants that already exceed the CAAQS or NAAQS (e.g., PM10 and

PM2.5), the thresholds are based on standards established by the SCAQMD in the Final Localized

Significance Threshold Methodology. This evaluation requires that anticipated ambient air concentrations,

determined using a computer-based air quality dispersion model, be compared to localized significance

thresholds for PM10, PM2.5, NO2, and CO.1 The significance threshold for PM10 represents compliance

with Rule 403 (Fugitive Dust) and Rule 1303 (New Source Review Requirements), while the thresholds

for NO2 and CO represent the allowable increase in concentrations above background levels in the

vicinity of the project that would not cause or contribute to an exceedance of the relevant ambient air

quality standards. The significance thresholds for PM2.5 are intended to constrain emissions so as to aid

in the progress toward attainment of the ambient air quality standards.2 The applicable thresholds are

shown below in Table 1, Localized Significance Thresholds for Santa Clarita Valley (Source Receptor

Area 13).

2.0 CALCULATION OF EMISSIONS

Unmitigated construction emissions during grading and other earthwork activities were estimated based

on the URBEMIS2007 (Version 9.2.4) Environmental Management Software. Model input parameters

were based on information and activity levels provided by the project applicant. Where information was

not available, model default values recommended by the SCAQMD or data from similar projects were

used. The results indicate that the maximum on-site daily emissions of NOX, CO, PM10 and PM2.5 are

anticipated to occur during the initial stages of construction. This is primarily the result of grading

activities for both the Landmark Village project site and the Utility Corridor. Emission calculations are

provided in Appendix A.

1 South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, (2008).

2 South Coast Air Quality Management District, Final Methodology to Calculate Particulate Matter (PM) 2.5 and PM

2.5 Significance Thresholds, (2006).
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Table 1

Localized Significance Thresholds for Santa Clarita Valley (Source Receptor Area 13)

Pollutant (concentration)

NO2 CO CO PM10 PM2.5

1-hour 1-hour 8-hours 24-hours 24-hours
Construction LST

µg/m3 ppm µg/m3 ppm µg/m3 ppm µg/m3 µg/m3

CAAQS/NAAQS1 188 0.100 23,000 20 10,000 9.0 10.4 10.4

Peak Background2 115 0.061 2,300 2 1,444 1.3 NA NA

LSTs3 73 0.039 20,700 18 8,556 7.7 10.4 10.4

NA = not applicable

Source: South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, (2008), Appendix C.
1 California has not adopted a 24-hour standard for PM2.5; the 24-hour PM2.5 standard shown is the national standard. The U.S. EPA adopted a

1-hour standard for NO2 that is lower than the California standard; therefore, the national standard is used for NO2. All other standards are the

California standards
2 The peak background concentration for NO2 is based on the 3-year average of the 98th-percentile of the annual distribution of daily maximum

1-hour concentrations for 2006 through 2008. All other peak background concentrations are based on the maximum concentrations between

2006 and 2008.
3 LSTs for NO2 and CO are the differences between the more stringent of the CAAQS or NAAQS and the peak background concentration.

3.0 LOCALIZED SIGNIFICANCE THRESHOLD ANALYSIS

3.1 Modeling Approach

Per the recommendation of the SCAQMD, ambient NOX, CO, PM10, and PM2.5 concentrations due to the

construction of the proposed project were analyzed using methods described in its LST Methodology.

The U.S. EPA and SCAQMD-approved dispersion model, AERMOD,3 was used to model the air quality

impacts of NOX, CO, PM10, and PM2.5 emissions. AERMOD can estimate the air quality impacts of single

or multiple point, area, or volume sources using historical meteorological conditions. Volume sources

were used to represent the emissions from trucks and heavy-duty construction equipment. Area sources

were used to model fugitive dust emissions of PM10 and PM2.5.

3 Lakes Environmental, ISC-AERMOD VIEW Software.
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For the purpose of the dispersion modeling, the maximum daily emissions that could occur due to

construction activities from any construction phase were selected for the LST analysis. It was assumed

that an average workday was 8 hours. Therefore, the maximum daily emissions were divided by 8 to

obtain maximum emission rates in units of pounds per hour.

3.2 Modeling Results

The results of the LST dispersion modeling are presented below in Table 2, Localized Significance

Threshold Analysis. The modeling results presented below are based on conservative assumptions.

Construction emissions were based on conservative assumptions and do not fully take into account

emissions reductions that would occur from CARB regulations that are scheduled to be implemented

over the coming years. As shown in Table 2, construction of the project would not generate on-site

emissions in excess of the site-specific localized significance thresholds for CO. Construction of the

project would generate on-site emissions in excess of the threshold for NO2, PM10, and PM2.5 at sensitive

receptors adjacent to the project site.

In accordance with the SCAQMD methodology, the impacts are evaluated for receptor locations in which

a person could be located for a period of time equal to the averaging period of each pollutant. For

example, workplace receptors were evaluated for pollutants with an averaging period of 1- and 8-hours,

but not for 24-hours. Residential receptors were evaluated for all pollutants listed above because a person

could be located at a residential land use for 1-, 8- and 24-hours. School receptors were conservatively

evaluated for all pollutants listed above.

Table 2

Localized Significance Threshold Analysis

Maximum Modeled Concentrations

(micrograms per cubic meter; parts per million)

NO2 CO CO PM10 PM2.5

1-hour 1-hour 8-hour 24-hour 24-hour

Construction LST

µg/m3 ppm µg/m3 ppm µg/m3 ppm µg/m3 µg/m3

LSTs1 73 0.039 20,700 18 8,556 7.7 10.4 10.4

Draft EIR Results 483 0.257 1,787 2 244 0.2 56.1 NA

AERMOD Results 324 0.172 561 < 1 70 < 0.1 34.1 12.8

Exceeds Threshold? YES NO NO YES YES

Source: Impact Sciences, Inc. Emissions calculations are provided in Appendix A.
1 South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, (2008).
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4.0 CONCLUSIONS

The LST analysis was conducted to estimate worst-case ambient air quality impacts during construction

at the Landmark Village project site and Utility Corridor. As shown in Table 2, construction of the

proposed project would not generate on-site emissions in excess of the site-specific LST for CO.

Construction of the proposed project would generate on-site emissions that would potentially exceed the

LST criteria for NO2, PM10, and PM2.5 for off-site receptors. Therefore, based on this assessment, the

localized impacts for NO2, PM10, and PM2.5 would be potentially significant during the construction of

the proposed Landmark Village project and Utility Corridor when construction activity is taking place

near off-site sensitive receptors. It should be noted that the results presented above are based on data that

was known at the time this analysis was conducted as well as reasonable and conservative assumptions.

Actual impacts during project construction may be different depending on several factors including the

actual level of construction activity and actual meteorological conditions.
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Landmark Village
AERMOD Dispersion Model

SCAQMD Localized Significance Threshold Modeling

Table LST-1
Maximum On-Site Emissions

NOX CO PM10 PM10 PM10 PM2.5 PM2.5 PM2.5
Construction Emissions1 Dust Exh Dust Exh

(lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day) (lbs/day)

Landmark Village + Utility Corridor
Weeks 1 through 19 988.69      424.21    1,876.83   43.04      1,919.87   391.96    39.59      431.55    
Weeks 20 through 39 1,608.00   687.30    2,355.10   72.31      2,427.41   491.84    66.52      558.36    
Weeks 40 through 46 2,333.34   968.81    2,355.23   106.28    2,461.51   491.87    97.77      589.64    
Weeks 47 through 91 1,344.65   544.60    -            63.24      63.24        -          58.18      58.18      
Weeks 92 1,423.18   596.23    -            67.05      67.05        -          61.69      61.69      
Weeks 93 through 144 1,306.46   549.45    -            61.50      61.50        -          56.58      56.58      
Weeks 145 through 158 1,124.77   493.05    -            53.72      53.72        -          49.42      49.42      
Weeks 159 through 178 545.10      245.76    -            25.70      25.70        -          23.65      23.65      
Weeks 179 through 196 471.70      210.80    -            22.01      22.01        -          20.25      20.25      
Weeks 197 through 210 321.07      141.33    -            14.77      14.77        -          13.59      13.59      
Weeks 211 through 220 209.01      97.71      -            9.21        9.21          -          8.48        8.48        
Weeks 221 through 235 128.12      58.05      -            5.41        5.41          -          4.97        4.97        
Year 2015+ 214.46      105.32    -            8.68        8.68          -          7.98        7.98        

Maximum Emissions 2,333.34   968.81    2,355.23   106.28    2,461.51   491.87    97.77      589.64    

Max. Utility Corridor Portion of Emissions 38.91        18.49      75.23        1.90        77.13        15.71      1.75        17.46      

Source:
1. Emission estimates from URBEMIS2007, Version 9.2.4.



Landmark Village
AERMOD Dispersion Model

SCAQMD Localized Significance Threshold Modeling

Table LST-2
AERMOD Source Characteristics

Emission Source Source Release Length Length Initial Initial Initial Exit Inside Exit Flow
Type Height of Side X of Side Y Vertical Lateral Vertical Temperature Diameter Rate

(m) (m) (m) (m) (m) (m) (F) (ft) (ft3/s)

Landmark Village
Construction Off-Road Volume 5.00        220.37    220.37    1.16        51.25               n/a n/a n/a n/a
Construction Fugitive Dust Area 0.00 220.37    220.37    n/a n/a 1.00         n/a n/a n/a

Utility Corridor
Construction Off-Road Volume 5.00        30 to 50 30 to 50 1.16        6.98 to 11.63 n/a n/a n/a n/a
Construction Fugitive Dust Area 0.00 Polygon Polygon n/a n/a 1.00         n/a n/a n/a



Landmark Village
AERMOD Dispersion Model

SCAQMD Localized Significance Threshold Modeling

Table LST-3
Calculated AERMOD Source Emission Rates

Emissions Model Source Source Number Averaging Modeled Emission Rates
Source Source ID Type of Period

Group Sources (hours/day) (lbs/day) (g/s) (lbs/day) (g/s) (lbs/day) (g/s) (lbs/day) (g/s) (lbs/day) (g/s) (lbs/day) (g/s)

Landmark Village
Construction Off-Road West W01 Volume 1           8                2,294.43  3.61E+01 950.32   1.50E+01 -           0.00E+00 104.38   1.64E+00 -         0.00E+00 96.02     1.51E+00
Construction Fugitive Dust West W02 Area 1           8                -           0.00E+00 -         0.00E+00 2,280.00  3.59E+01 -         0.00E+00 476.16   7.50E+00 -         0.00E+00

Utility Corridor
Construction Off-Road West U01-13 Volume 13         8                38.91       4.71E-02 18.49     2.24E-02 -           0.00E+00 1.90       2.30E-03 -         0.00E+00 1.75       2.12E-03
Construction Fugitive Dust

Square Meters 17,955.0       West U14 Area 1           8                -           0.00E+00 -         0.00E+00 41.72       6.57E-01 -         0.00E+00 8.71       1.37E-01 -         0.00E+00
Square Meters 7,792.5         West U15 Area 1           8                -           0.00E+00 -         0.00E+00 18.11       2.85E-01 -         0.00E+00 3.78       5.96E-02 -         0.00E+00
Square Meters 6,627.5         West U16 Area 1           8                -           0.00E+00 -         0.00E+00 15.40       2.43E-01 -         0.00E+00 3.22       5.07E-02 -         0.00E+00

PM2.5 (Exh)PM2.5 (Dust)CONOX PM10 (Exh)PM10 (Dust)



Landmark Village
AERMOD Dispersion Model

SCAQMD Localized Significance Threshold Modeling

Table LST-4
NO2 1-hour Daily Average

Design value for all station , 2005-2008
(average of the 98th percentile value in a 3-year period)

Stn # City
2005-
2007

2006-
2008 2005 2006 2007 2008

60 AZUS 83 84 77 84 87 82
69 BURK 75 76 79 72 74 83
72 LGBH 74 78 76 69 77 88
74 RESE 60 60 64 57 59 63
75 POMA 80 83 77 84 78 87
84 LYNN 79 79 81 85 71 82
85 PICO** 84 87 75 88 88 85
87 CELA 84 84 81 83 87 82
88 PASA 73 73 75 73 71 74
90 SCLR 61 61 61 60 63 60
91 WSLA 63 64 63 62 64 66

591 GLEN 78 76 75 79 79 71
820 HAWT 71 72 71 72 69 76

3176 ANAH 66 67 70 68 61 73
3177 LAHB 73 73 73 77 70 73
3195 CSTA 62 62 63 62 60 64
4137 PLSP 50 49 49 50 51 45
4144 RIVR 64 65 66 64 63 67
4158 ELSI 53 52 53 54 51 50
4164 BNAP 65 63 65 66 64 58
5175 UPLA 83 77 86 88 74 69
5197 FONT 80 77 88 80 72 79
5203 SNBO 71 69 70 73 69 64
5212 MLOM 69 73 66 70 70 79
5214 MRLM 51 61 35 61 58 64

Source:
1. South Coast Air Quality Management District, (2010).

Notes:
** Incomplete data for 2005 and 2006.

Design Value 98th percentile, ppb



Landmark Village
AERMOD Dispersion Model

SCAQMD Localized Significance Threshold Modeling

Table LST-5
Maximum Modeled Impacts at Sensitive Receptors

Maximum Modeled Impacts
Model Receptor NO2 CO PM10 PM2.5
Scenario 1-Hr 1-Hr 8-Hr 24-Hr 24-Hr

µg/m3 ppm µg/m3 ppm µg/m3 ppm µg/m3 µg/m3

Elevated Terrain / Meteorological Data Year: 2005-2007
Construction
LST Impacts Residential 247.46            0.13               183.17            0.16               23.18              0.02               28.71              10.42              

UTM Coordinate Easting 351,400            348,000            348,000            350,700            350,700            

UTM Coordinate Northing 3,813,500         3,812,200         3,812,200         3,813,500         3,813,500         

LST Impacts Workplace 324.11            0.17               561.29            0.49               70.16              0.06               66.91              24.64              
UTM Coordinate Easting 353,800            350,300            350,300            350,300            350,300            

UTM Coordinate Northing 3,810,900         3,811,600         3,811,600         3,811,600         3,811,600         

LST Impacts Student 229.32            0.12               134.00            0.12               17.70              0.02               19.97              7.21               
UTM Coordinate Easting 351,300            351,300            353,800            351,300            351,300            

UTM Coordinate Northing 3,813,300         3,813,300         3,808,300         3,813,300         3,813,300         

Flat Terrain / Meteorological Data Year: 2005-2007
Construction
LST Impacts Residential 132.90            0.07               270.22            0.24               34.34              0.03               34.09              12.83              

UTM Coordinate Easting 351,100            352,800            353,400            353,400            353,500            

UTM Coordinate Northing 3,813,000         3,807,000         3,808,600         3,808,600         3,808,500         

LST Impacts Workplace 222.69            0.12               344.33            0.30               45.25              0.04               80.69              28.98              
UTM Coordinate Easting 349,600            350,200            350,100            350,300            350,300            

UTM Coordinate Northing 3,812,500         3,811,500         3,811,700         3,811,600         3,811,600         

LST Impacts Student 113.17            0.06               222.01            0.19               32.05              0.03               33.60              12.26              
UTM Coordinate Easting 351,300            353,800            353,800            353,700            353,800            

UTM Coordinate Northing 3,813,300         3,808,300         3,808,300         3,808,400         3,808,300         

Maximum Values 324.11 0.172 561.29 0.49 70.16 0.06 34.09 12.83

Source: Lakes-Environmental, ISC-AERMOD View, Version 6.6.0, (2010).
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SUMMARY

The proposed Landmark Village project would result in the development of single-family and multi-

family residences, mixed-use residential/commercial development, commercial/retail uses, office uses,

school uses, parks, and recreational areas. Construction of the project would result in emissions of diesel

particulate matter (DPM), which may potentially result in adverse health impacts to nearby sensitive

receptors.

This health risk assessment (HRA) evaluates the health impacts of DPM emitted by diesel-fueled

equipment associated with construction of the proposed project. The South Coast Air Quality

Management District (SCAQMD) recommends the following significance thresholds for health risk

assessments of projects being reviewed under the California Environmental Quality Act (CEQA):

 Criterion 1: a lifetime probability of contracting cancer greater than 10 in 1 million (10 x 10-6); and

 Criterion 2: a health hazard index of 1 for evaluating the non-carcinogenic effects of toxic air

contaminants.

Using the SCAQMD’s thresholds of significance, the HRA finds that the maximum anticipated cancer risk

associated with the construction of the project is 0.3 in 1 million at the maximally exposed individual

(MEI) receptor. The assessment also finds that the chronic Hazard Index for non-cancer health impacts is

well below 1 at any modeled receptor point. Since health impacts are less than SCAQMD significance

thresholds, the health impacts associated with construction of the project are considered to be less than

significant.
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1.0 GENERAL

1.1 Purpose

The proposed Landmark Village project is located south of the Santa Clara River and State Route 126 (SR-

126) and west of the Golden State Freeway (Interstate 5). The South Coast Air Quality Management

District (SCAQMD) is the local agency responsible for air quality planning and control in this region as

well as throughout the populated areas of Los Angeles, Riverside, and San Bernardino Counties and all of

Orange County.

Construction of the project would result in emissions of diesel particulate matter (DPM) that could

potentially result in adverse health impacts to sensitive receptors located in the vicinity of the project site.

On August 27, 1998, the California Air Resources Board (CARB) designated diesel particulate matter

(DPM) emissions from diesel-fueled engines as a toxic air contaminant (TAC) because some of the

exhaust constituents that make up DPM, such as arsenic, benzene, and nickel, are known to cause cancer

in humans. Exposure to DPM also can cause non-cancer health effects, including respiratory symptoms,

changes in lung function, and cardiovascular disease. The SCAQMD has not adopted a methodology for

evaluating construction-related health impacts because typical construction activity is short-term and

temporary. However, the proposed project would result in construction activity over approximately

seven years. Therefore, in the interest of full disclosure under CEQA, this analysis determined the

potential for adverse health impacts due to DPM emissions from construction activities.

Sources utilized in the health risk assessment (HRA) for the project include the SCAQMD’s California

Environmental Quality Act (CEQA) Air Quality Handbook (“CEQA Handbook”) and Office of

Environmental Health Hazard Assessment’s (OEHHA) Air Toxics Hot Spots Program Guidance Manual for

Preparation of Health Risk Assessments1, and the URBEMIS2007 Environmental Management Software. Air

quality modeling conducted for the analysis was conducted using the AERMOD model, which is a

Gaussian dispersion model and is approved for use in air quality analyses by the U.S. Environmental

Protection Agency (EPA) and the SCAQMD.

1.2 Project Description

The proposed project consists of the development of single-family and multi-family residences, mixed-

use residential/commercial development, commercial/retail uses, office uses, school uses, parks, and

recreational areas. The proposed project also includes facilities and infrastructure proposed to support

1 California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Air Toxics Hot

Spots Program Guidance Manual for Preparation of Health Risk Assessments, (2003).
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the project, including roads, trails, drainage improvements, potable water systems, sanitary sewer system

and dry utility systems.

1.3 Thresholds of Significance

The SCAQMD CEQA Handbook recommends that the following thresholds be used to determine the

potential to expose off-site receptors to significant health risks from project operations. The SCAQMD

developed these thresholds to evaluate the significance of operational-related TAC emissions, assuming a

maximum lifetime exposure period of 70 years. As noted above, construction would last for several years.

Therefore, the analysis assumes that TAC emissions would be generated during construction activity,

after which time TAC emissions would no longer be emitted.

 Criterion 1: a lifetime probability of contracting cancer greater than 10 in 1 million (10 x 10-6); and

 Criterion 2: a health hazard index of 1 for evaluating the non-carcinogenic effects of toxic air

contaminants.

These thresholds apply to the Maximally Exposed Individual (MEI), which is the receptor that is exposed

to the highest concentration of TACs as determined by dispersion modeling. The thresholds are assessed

using the methodologies described in the Office of Environmental Health Hazard Assessment (OEHHA)

Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments2 (OEHHA

Guidance). For Criterion 1, the OEHHA Guidance recommends that a 70-year exposure duration be used

for determining lifetime residential cancer risks (7 days per week, 50 weeks per year).3 This ensures that a

person residing in the vicinity of a facility for a lifetime will be included in the evaluation of risk posed by

that facility. In addition to the lifetime cancer risk, additional exposure periods may be evaluated. The

OEHHA Guidance provides direction with respect to the evaluation of cancer risk calculations for

shorter-term exposures (i.e., less than a maximum lifetime exposure period of 70 years). The standard

default assumption for workplace exposure is 5 days per week, 49 weeks per year, for 40 years.4 The

assumption for student exposure is 180 days, which corresponds to number of days in a typical school

year, for 9 years. The OEHHA Guidance recommends that the short-term exposure last for a minimum of

9 years.5

For Criterion 2, the non-carcinogenic effects of TACs are evaluated for acute and chronic impacts, which

take into account effects from exposure pathways. A receptor may be exposed to TACs via one or more of

2 California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Air Toxics Hot

Spots Program Guidance Manual for Preparation of Health Risk Assessments, (2003).

3 Ibid., p. 8-3.

4 Ibid., p. 8-5.

5 Ibid., p. 8-4.
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the following pathways: (1) inhalation, (2) ingestion, and/or (3) dermal (skin absorption). OEHHA has not

identified acute (short-term) non-cancer health impact factors for DPM. However, OEHHA has identified

chronic (long-term) non-cancer health impact factors for DPM via the inhalation pathway. OEHHA has

not identified non-cancer health impact factors for DPM from exposure via the ingestion or dermal

pathways. Therefore, the non-carcinogenic effects of DPM are evaluated for chronic impacts via

inhalation. Chronic non-cancer inhalation impacts are evaluated over an annual exposure period.

The project’s estimated health impacts will be evaluated with respect to these criteria. This analysis

evaluates the incremental increase in ambient levels of DPM that would result from construction of the

proposed project and quantifies the potential health risk in the vicinity of the project.

2.0 CALCULATION OF EMISSIONS

Unmitigated construction emissions were estimated based on the URBEMIS2007 (Version 9.2.4)

Environmental Management Software. Model input parameters were based on information and activity

levels provided by the project applicant. Where information was not available, model default values

recommended by the SCAQMD or data from similar projects were used. Exhaust emissions of PM10 from

on-site equipment was used to represent DPM emissions. Only emissions from on-site equipment and

activity were considered in the analysis. Table 1, Estimated Unmitigated On-Site Construction DPM

Emissions, presents the estimated on-site construction emissions for DPM. For the purposes of modeling

cancer risk, the daily emissions of DPM as calculated from the URBEMIS2007 model were summed and

averaged over the representative exposure durations (i.e., 70 years, 40 years and 9 years) to obtain

emissions rates in units of grams per second. For the purposes of modeling chronic non-cancer health

impacts, the year with the maximum emissions of DPM as calculated from the URBEMIS2007 model were

used and averaged over the exposure durations (i.e., 1 year) to obtain emissions rates in units of grams

per second. Because construction would involve a variety of activities, such as grading, utilities trenching,

street paving, and building construction, the emissions listed in Table 1 were summed over each unique

combination of activities.



Health Risk Assessment

Impact Sciences, Inc. 4 Landmark Village

032.225 August 2010

Table 1

Estimated Unmitigated On-Site Construction DPM Emissions

Duration On-Site DPM EmissionsConstruction

Year Primary Activities (Work Days) (lbs/day) (total lbs)

Landmark Village and Utility Corridor

2010 Week 1-19 95 43.04 4,088.80

2010 Week 20-39 100 72.31 7,231.00

2010 Week 40-46 35 106.28 3,719.80

2010 Week 47-91 30 63.24 1,897.20

2011 Week 47-91 195 58.36 11,380.20

2011 Week 92 5 67.05 335.25

2011 Week 93-144 60 61.50 3,690.00

2012 Week 93-144 210 57.79 12,135.90

2012 Week 145-158 51 53.72 2,739.72

2013 Week 145-158 19 49.29 936.51

2013 Week 159-178 100 25.70 2,570.00

2013 Week 179-196 90 22.01 1,980.90

2013 Week 197-210 52 14.77 768.04

2014 Week 197-210 18 13.02 234.36

2014 Week 211-220 50 9.21 460.50

2014 Week 221-235 75 5.41 405.75

2015 Week 236+ 259 8.68 2,248.12

2016 Week 236+ 261 8.00 2,088.00

2017 Week 236+ 180 6.97 1,254.60

Landmark Village: Total Emissions 59,692.15

Utility Corridor: Total Emissions 472.50

Landmark Village: Maximum 1-Year Emissions 16,687.90

Utility Corridor: Maximum 1-Year Emissions 248.90

Source: Impact Sciences, Inc. Emissions calculations are provided in Appendix A.

Totals in the table may not appear to add exactly due to rounding in the computer model calculations.
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3.0 HEATH RISK ASSESSMENT

3.1 Modeling Approach

Concentrations of DPM due to the construction of the proposed project were modeled using the U.S.

Environmental Protection Agency (EPA) and SCAQMD-approved dispersion model, AERMOD.6

AERMOD can estimate the air quality impacts of single or multiple point, area, or volume sources using

historical meteorological conditions. Volume sources were used to represent the emissions from trucks

and heavy-duty construction equipment.

3.1.1 Modeled Scenarios

Construction activity could take place at any location on the Landmark Village project site. In order to

model the incremental increase in cancer risk to off-site receptors, the modeling sources were placed

throughout the Landmark Village project site and the portion of the Utility Corridor adjacent to the

Landmark Village site. This is a simplified representation of the actual construction conditions. However,

because cancer risk is based on long-term exposures, it is appropriate to simplify the model and assume

that the DPM emissions would be distributed equally throughout the Landmark Village project site. A

graphical representation of this modeling scenario is presented in Figure 1, Model Source Groups to

Evaluate Cancer Risks.

In order to model the incremental increase in non-cancer chronic health impacts to off-site receptors, a

representative worst-case modeling source group was defined. The worst-case modeling source group

placed emission sources at the northeastern portion of both the Landmark Village site and the Utility

Corridor. This area is nearest to off-site sensitive receptors, and thus would result in worst-case impacts.

Locating the sources in this area would allow the model to determine the maximum non-cancer chronic

health impacts to nearby sensitive receptors. A graphical representation of this modeling scenario is

presented in Figure 2, Model Source Groups to Evaluate Non-Cancer Chronic Health Impacts.

3.1.2 Source Characteristics

Volume sources were used to represent emissions from construction equipment. For evaluating cancer

risk, Landmark Village consisted of 25 volume sources, which were given a 5-meter release height and a

1.16-meter initial vertical dimension. The volume sources for the Utility Corridor were set up using the

line source function in the AERMOD software. For evaluating non-cancer health impacts, the volume

sources for Landmark Village consisted of a single volume source, which was given a 5-meter release

6 Lakes Environmental, ISC-AERMOD VIEW Software.
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height and a 1.16-meter initial vertical dimension. The volume sources for the Utility Corridor consisted

of 13 volume sources, which were given a 5-meter release height and a 1.16-meter initial vertical

dimension. The emission factors used in the AERMOD model are listed below in Table 2, AERMOD

Emission Factors. These emission factors were calculated from the total emissions presented previously

in Table 1 and divided by the exposure duration periods (i.e., 70 years, 40 years, 9 years, and 1 year) and

the number of individual volume source. The factors also assume that DPM is emitted for 8 hours per

day. The factors are presented in scientific notation (e.g., 1.47E-03 is equal to 0.00147). Detailed emission

rate calculations for the volume sources are presented in Appendix A.

Table 2

AERMOD Emission Factors

Model Source Group

Emission Factor

(grams per second)

Cancer Risk: 70-Year Exposure

Landmark Village 1.47E-03

Utility Corridor 2.91E-04

Cancer Risk: 40-Year Exposure

Landmark Village 2.58E-03

Utility Corridor 5.10E-04

Cancer Risk: 9-Year Exposure

Landmark Village 1.14E-02

Utility Corridor 2.27E-03

Non-Cancer Chronic: 1-Year

Landmark Village 7.20E-01

Utility Corridor 8.26E-04

Source: Impact Sciences, Inc. Emissions calculations are provided in Appendix A.

Totals in the table may not appear to add exactly due to rounding in the computer model calculations.

3.1.3 Receptors

Discrete Cartesian receptors were used to determine air quality impacts in the vicinity of the project site.

Field receptors were placed at 100-meter intervals outside the boundary of the Landmark Village project

site to cover the nearby community of Val Verde, California and other nearby receptors including the

nearest schools, offices, and residences. Due to the size of the project site and the number of model runs

required, this receptor grid was determined to provide a balanced approach with respect to receptor

coverage and model run times. This receptor grid is also consistent with SCAQMD recommended
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guidance for AERMOD.7 A graphical representation of the receptor grid is presented in Figure 3,

Landmark Village Receptor Grid to Evaluate Cancer Risks and Non-Cancer Health Impacts.

3.1.4 Meteorological Data

The monitoring station located in Source Receptor Area 13 was used in the analysis. Monitoring data

were obtained from SCAQMD website.8 These files were developed by the SCAQMD using site specific

surface characteristics (i.e., surface albedo, surface roughness, and Bowen ratio) obtained using

AERSURFACE. The surface wind directions are presented graphically in a polar diagram generated by

the Wind Rose software. This diagram is shown in Figure 4, Wind Rose for the Santa Clarita Monitoring

Station. The SCAQMD provides three years worth of meteorological data (from 2005 to 2007), which is

representative of typical meteorological conditions in the project area.

3.1.5 Terrain Data

According to the U.S. EPA AERMOD Implementation Guide,9 for cases in which receptor elevations are

lower than the base elevation of the source, AERMOD will predict concentrations that are less than what

would be estimated from an otherwise identical flat terrain situation. While this is appropriate and

realistic in most cases, for cases of down-sloping terrain where the plume is terrain-following, AERMOD

will tend to underestimate concentrations when terrain effects are taken into account. This situation is

potentially applicable to the project site since the surrounding region contains numerous hills and

elevation changes and surrounding receptors may be located at higher and lower elevations than the

emission sources. Therefore, in order to avoid underestimating concentrations in such situations, the

SCAQMD recommends that AERMOD should be run twice – once using the elevated terrain option and a

second time using the flat terrain option. The maximum ground-level concentration from both runs

should be reported. Therefore, modeling runs were set up for both terrain options.

7 Refer to the SCAQMD AERMOD modeling guidance website: http://www.aqmd.gov/smog/metdata/

AERMOD_ModelingGuidance.html

8 South Coast Air Quality Management District, “AQMD Meteorological Data for AERMOD,”

http://www.aqmd.gov/smog/metdata/AERMOD.html. 2010.

9 U.S. Environmental Protection Agency, AERMOD Implementation Guide, (2009).
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Terrain heights receptors were derived from digital terrain elevations developed by the U.S. Geological

Survey (USGS) by using its Digital Elevation Model (DEM). The DEM data provides terrain elevations

with 1-meter vertical resolution and 10-meter or 30-meter horizontal resolution based on a Universal

Transverse Mercator (UTM) coordinate system, referenced to an appropriate map projection as needed

(e.g., North American Datum of 1927 (NAD 27), NAD 83, or World Geodetic System of 1984 (WGS 84)).

3.1.6 Model Options

The SCAQMD requires that AERMOD be run using U.S. EPA regulatory default options, unless non-

default options are justified. AERMOD was run using U.S. EPA regulatory default options. As noted

above, both flat and elevated terrain options were modeled. Additional modeling options are listed

below:

 Urban dispersion (Los Angeles County population of 9,862,049, as per SCAQMD guidance);10

 Averaging periods: Annual;

 Flagpole receptor heights: 0 meter (corresponding to ground-level concentrations); and

 No building downwash (no point sources modeled).

3.2 Modeling Results

3.2.1 Cancer Risk

The health impacts are based on the methodologies described in the OEHHA Guidance.11 The following

equations are used to calculate the cancer risk due to inhalation using the modeled DPM

concentrations:12

Equation 1: Risk = Dose Inhalation × Inhalation Potency Factor

where:

Equation 2: Dose Inhalation = CAIR × DBR × A × EF × ED × 10-6 / AT

where:

CAIR = concentration in microgram per cubic meter

DBR = breathing rate in liter per kilogram of body weight per day

A = inhalation absorption factor (1 for DPM)

10 Refer to the SCAQMD AERMOD modeling guidance website: http://www.aqmd.gov/smog/metdata/

AERMOD_ModelingGuidance.html

11 California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Air Toxics Hot

Spots Program Guidance Manual for Preparation of Health Risk Assessments, (2003).

12 Ibid.
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EF = exposure frequency in days per year

ED = exposure duration in years

AT = averaging time period over which exposure is averaged in days (25,550 days for 70 years)

In accordance with CARB policy,13 a breathing rate equal to the 80th percentile should be used in single-

point risk management decisions, such as those subject to a threshold or standard, for which the cancer

risk is entirely associated with inhalation and residential cancer risk are being evaluated. These two

criteria are met for this assessment. Thus, a breathing rate of 302 liters per kilogram of body weight per

day was used for the residential cancer risk calculations. The breathing rate for workers and students are

different. Typical workers do not engage in strenuous activities and thus a lower breathing rate should be

used, according to the OEHHA Guidance. Students are presumed to be children, who have much higher

breathing rates than adults. Therefore, breathing rates of 149 and 581 liters per kilogram of body weight

per day was used for the workplace and student cancer risk calculations.

The risk is calculated by multiplying the dose by inhalation potency factor. The Unit Risk Value for DPM

recommended by the Scientific Review Panel is 3.0 x 10-4 per microgram per cubic meter (µg/m3).14 This

value corresponds to a Cancer Potency Factor of 1.1 per milligram/kilogram (body weight) per day

(mg/kg-day). The Unit Risk Value means that for receptors with an annual average concentration of

1 µg/m3 in the ambient air, the probability of contracting cancer over a 70-year lifetime of exposure is 300

in 1 million. This Unit Risk Value considers exposure via inhalation only. The potential exposure through

other pathways (e.g., ingestion) requires substance and site-specific data, and the specific parameters for

diesel exhaust are not known for these pathways.15 The Unit Risk Value also assumes that a person is

exposed continuously for 70 years. This approach is intended to result in conservative (i.e., health

protective) estimates of health impacts and is used for the sensitive receptors previously identified. In

order to calculate risk directly as a modeling output, a multiplying factor was derived based on the

information discussed above. This multiplying factor, when multiplied by the concentration that the

dispersion model calculates, results in risk in 1 million at a particular receptor. The multiplying factors

were calculated as follows:

13 California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Recommended

Interim Risk Management Policy for Inhalation-Based Residential Cancer Risk, (2003).

14 Ibid., Initial Statement of Reasons for Rulemaking, Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant,

(1998).

15 California Air Resources Board, Report to the Air Resources Board on the Proposed Identification of Diesel Exhaust as a

Toxic Air Contaminant, Part A Exposure Assessment (as approved by the Scientific Review Panel), April 1998.
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Multiplying factor (residential receptor) = CPF × (DBR × A × EF × ED × 10-6 / AT) × 106

= 1.1 (mg/kg-day)-1 × (302 L/kg body weight-day × 1 × 350 day/yr

× 70 yr ×10-6 / 25,550 days) × 106

= 318.55 (µg/m3)-1

Multiplying factor (workplace receptor) = 1.1 (mg/kg-day)-1 × (149 L/kg body weight-day × 1 × 245 day/yr

× 40 yr ×10-6 / 25,550 days) × 106

= 62.87 (µg/m3)-1

Multiplying factor (student receptor) = 1.1 (mg/kg-day)-1 × (581 L/kg body weight-day × 1 × 180 day/yr

× 9 yr ×10-6 / 25,550 days) × 106

= 40.52 (µg/m3)-1

Table 3, Summary of Maximum Modeled DPM Concentrations and Cancer Risks, shows the maximum

modeled cancer risk for the maximally exposed individual resulting from the project-related DPM

emissions. The values are presented in scientific notation (e.g., 9.20E-04 is equal to 0.000920). The values

shown in Table 3 indicate that the cancer risks, as a result of construction of the proposed project, would

be less than 10 in 1 million. This is considered a less than significant impact.

Table 3

Summary of Maximum Modeled DPM Concentrations and Cancer Risks

Receptor

Modeled DPM

Concentration

(micrograms/cubic meter)

Cancer Risk

(in 1 million)

Significance

Threshold

Exceeds

Threshold?

Residential 9.20E-04 0.3 10 in 1 million NO

Workplace 2.22E-04 0.1 10 in 1 million NO

Student 2.04E-03 0.1 10 in 1 million NO

Source: Impact Sciences, Inc. Detailed calculations are available in Appendix A.

3.2.2 Chronic Hazard Index

In addition to the potential cancer risk, DPM has chronic (i.e., long term) non-cancer health impacts. The

chronic non-cancer Hazard Indices for the proposed project were calculated by dividing the maximum

modeled annual average concentrations of DPM, using the year with the greatest emissions (2012), by the

Reference Exposure Level (REL). The DPM concentrations represent the worst-case year; therefore, the
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chronic non-cancer Hazard Indices for 2015 represents the maximum non-cancer chronic health impacts.

Detailed calculations are provided in Appendix A.

OEHHA has recommended an ambient concentration of 5 micrograms per cubic meter (µg/m3) as the

chronic inhalation REL for DPM exhaust. The REL is the concentration at or below which no adverse

health effects are anticipated. The inhalation REL for acute (i.e., short-term) effects from DPM is currently

under study and OEHHA has not determined a value to be used to estimate acute DPM health impacts.

Therefore, acute health impacts have not been estimated.

The maximum chronic Hazard Indices at the MEIs are shown in Table 4, Summary of Maximum

Modeled DPM Concentrations and Non-Cancer Health Impacts. The results are based on the highest

concentrations at any receptor point in each of the four modeled scenarios. Therefore, the results are

considered to be conservative. The values are presented in scientific notation (e.g., 9.19E-03 is equal to

0.00919). As shown, the chronic Hazard Indices at the MEIs are less than the SCAQMD’s significance

threshold of 1 for non-cancer health impacts. This is considered a less than significant impact.

Table 4

Summary of Maximum Modeled DPM Concentrations and Non-Cancer Health Impacts

Receptor

Modeled DPM

Concentration

(micrograms/cubic meter)

Maximum

Chronic Hazard

Index

Significance

Threshold

Exceeds

Threshold?

Residential 9.19E-03 1.84E-03 1 NO

Workplace 1.06E-01 2.12E-02 1 NO

Student 6.95E-03 1.39E-03 1 NO

Source: Impact Sciences, Inc. Detailed calculations are available in Appendix A.

4.0 CONCLUSIONS

Based on this analysis, the health impacts resulting from the proposed project would not exceed the

SCAQMD significance threshold of an incremental cancer risk of 10 in 1 million since the maximum

anticipated cancer risk is 0.3 in 1 million at the MEI receptor. In addition, the chronic Hazard Indices for

non-cancer health impacts are well below the significance threshold of 1 at all sensitive receptor points

associated with each modeled source group. Based on this assessment, the health impacts associated with

construction of the proposed project would result in an impact that is considered less than significant.
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It should be noted that these health impacts were based on conservative (i.e., health protective)

assumptions, as explained in this analysis, and do not fully take into account the reductions in diesel

emissions from construction equipment. Sources of DPM are subject to increasingly stringent emission

standards, many of which will take effect in upcoming years. Therefore, the emissions used to calculate

cancer risks and non-cancer health impacts are conservative estimates.

For sensitive receptors, this health risk assessment is based on a lifetime exposure of 70 years. According

to the OEHHA health risk assessment guidance manual, 30 years represents a “high-end” estimate of the

length of time that a person resides in one location. Using the calculations in the OEHHA Guidance

manual, the cancer risk associated with a 30-year exposure period would be 30/70 of the 70-year cancer

risk. Accordingly, the cancer risk at the maximally impacted residential receptor would be 0.1 in 1 million

for a 30-year exposure period.
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Landmark Village
Maximum Individual Cancer Risk and Noncarcinogenic Hazards

AERMOD Model

Table HRA-1
Emissions Estimates

Period Primary Activities Source Exhaust DPM Emissions Duration Total Emissions
(pounds/day) (days) (pounds)

Landmark Village + Utility Corridor
2010 Week 1-19 Grading Off-Road Diesel 43.04                                95                     4,088.80                 
2010 Week 20-39 Grading Off-Road Diesel 72.31                                100                   7,231.00                 
2010 Week 40-46 Grading, Building Construction, Paving Off-Road Diesel 106.28                              35                     3,719.80                 
2010 Week 47-91 Building Construction, Paving Off-Road Diesel 63.24                                30                     1,897.20                 
2011 Week 47-91 Building Construction, Paving Off-Road Diesel 58.36                                195                   11,380.20               
2011 Week 92 Building Construction, Paving Off-Road Diesel 67.05                                5                       335.25                    
2011 Week 93-144 Building Construction, Paving Off-Road Diesel 61.50                                60                     3,690.00                 
2012 Week 93-144 Building Construction, Paving Off-Road Diesel 57.79                                210                   12,135.90               
2012 Week 145-158 Building Construction, Paving Off-Road Diesel 53.72                                51                     2,739.72                 
2013 Week 145-158 Building Construction, Paving Off-Road Diesel 49.29                                19                     936.51                    
2013 Week 159-178 Building Construction Off-Road Diesel 25.70                                100                   2,570.00                 
2013 Week 179-196 Building Construction Off-Road Diesel 22.01                                90                     1,980.90                 
2013 Week 197-210 Building Construction Off-Road Diesel 14.77                                52                     768.04                    
2014 Week 197-210 Building Construction Off-Road Diesel 13.02                                18                     234.36                    
2014 Week 211-220 Building Construction Off-Road Diesel 9.21                                  50                     460.50                    
2014 Week 221-235 Building Construction Off-Road Diesel 5.41                                  75                     405.75                    
2015 Year 2015+ Building Construction Off-Road Diesel 8.68                                  259                   2,248.12                 
2016 Year 2015+ Building Construction Off-Road Diesel 8.00                                  261                   2,088.00                 
2017 Year 2015+ Building Construction Off-Road Diesel 6.97                                  180                   1,254.60                 

Landmark Village Total Emissions (LVTE) 59,692.15               
Utility Corridor Total Emissions (UCTE) 472.50                    

Landmark Village Maximum Annual Emissions (LVME) 16,687.90               
Utility Corridor Maximum Emissions (UCME) 248.90                    

Source: Diesel particulate matter emissions were obtained from URBEMIS2007 (on-site PM10 exhaust emissions).



Landmark Village
Maximum Individual Cancer Risk and Noncarcinogenic Hazards

AERMOD Model

Table HRA-2
Average Emissions (Grams per Second, 70-Year Period)

Source EF TE Unit Conversions
(number of sources) (g/s) (pounds) Years Days/year Hours/day Seconds/hour Grams/pound

Landmark Village (25 Vol) 1.4718E-03 59,692.15                    70                     365                              8                                       3,600                453.5924                
Utility Corridor (Line) 2.9126E-04 472.50                         70                     365                              8                                       3,600                453.5924                

Equation: Emission Factor (EF) = TE ÷ 70 years ÷ 365 days/year ÷ 8 hours/day ÷ 3600 seconds/hour × 453.5924 grams/pound ÷ Number of Sources

Table HRA-3
Average Emissions (Grams per Second, 40-Year Period)

Source EF TE Unit Conversions
(number of sources) (g/s) (pounds) Years Days/year Hours/day Seconds/hour Grams/pound

Landmark Village (25 Vol) 2.5757E-03 59,692.15                    40                     365                              8                                       3,600                453.5924                
Utility Corridor (Line) 5.0971E-04 472.50                         40                     365                              8                                       3,600                453.5924                

Equation: Emission Factor (EF) = TE ÷ 40 years ÷ 365 days/year ÷ 8 hours/day ÷ 3600 seconds/hour × 453.5924 grams/pound ÷ Number of Sources

Table HRA-4
Conversion to Grams per Second (Maximum Emissions for any 9-Year Period-Student Receptor)

Source EF TE Unit Conversions
(number of sources) (g/s) (pounds) Years Days/year Hours/day Seconds/hour Grams/pound

Landmark Village (25 Vol) 1.1448E-02 59,692.15                    9                       365                              8                                       3,600                453.5924                
Utility Corridor (Line) 2.2654E-03 472.50                         9                       365                              8                                       3,600                453.5924                

Equation: Emission Factor (EF) = TE ÷ 9 year ÷ 365 days/year ÷ 8 hours/day ÷ 3600 seconds/hour × 453.5924 grams/pound ÷ Number of Sources

Table HRA-5
Conversion to Grams per Second (Maximum Emissions for any Year)

Source EF ME Unit Conversions
(number of sources) (g/s) (pounds) Years Days/year Hours/day Seconds/hour Grams/pound

Landmark Village (1 Vol) 7.2008E-01 16,687.90                    1                       365                              8                                       3,600                453.5924                
Utility Corridor (13 Vol) 8.2616E-04 248.90                         1                       365                              8                                       3,600                453.5924                

Equation: Emission Factor (EF) = ME ÷ 1 year ÷ 365 days/year ÷ 8 hours/day ÷ 3600 seconds/hour × 453.5924 grams/pound ÷ Number of Sources



Landmark Village
Maximum Individual Cancer Risk and Noncarcinogenic Hazards

SCREEN3 Model

Table HRA-6
Maximum Individual Cancer Risk (MICR)

Receptor Pollutant CPF CAIR,ANN DBR A EF ED AT MICR Threshold Over?

Residential - Elevated DPM 1.10E+00 7.90E-04 302 1 350 70 25550 0.3 10 NO
Residential - Flat DPM 1.10E+00 9.20E-04 302 1 350 70 25550 0.3 10 NO

Workplace - Elevated DPM 1.10E+00 2.03E-03 149 1 245 40 25550 0.1 10 NO
Worker - Flat DPM 1.10E+00 2.22E-03 149 1 245 40 25550 0.1 10 NO

Student - Elevated DPM 1.10E+00 1.63E-03 581 1 180 9 25550 0.1 10 NO
Student - Flat DPM 1.10E+00 2.04E-03 581 1 180 9 25550 0.1 10 NO

Exposure factors used to calculate cancer risk:
CPF Cancer Potency Factor (mg/kg-day)-1.
CAIR,ANN Annual concentration (µg/m3). The US EPA recommends multiplying the SCREEN3 1-hour concentrations by 0.03 to determine annual average concentrations.
DBR Daily breathing rate (L/kg (body weight) per day).

A Inhalation absorption factor (default = 1).
EF Exposure frequency (days/year).
ED Exposure duration (years).
AT Average time period over which exposure is averaged in days (days).
Mult Factor Multiplying Factor = CPF × (DBR × A × EF × ED × 10-6 / AT) × 106.

Mult Factor

318.55

62.87
62.87

318.55

DBR Sources: 
1. California Air Resources Board and Office of Environmental Health Hazard Assessment, Recommended Interim Risk Management Policy for Inhalation-Based 
Residential Cancer Risk , (2003).
2. California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for Preparation 
of Health Risk Assessments , (2003).
3. California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, Integrated Risk Assessment Section, Guidance for School Site 
Risk Assessment Pursuant to Health and Safety Code Section 901(f): Guidance for Assessing Exposures and Health Risks at Existing and Proposed School Sites , 
(2003).

40.52
40.52



Landmark Village
Maximum Individual Cancer Risk and Noncarcinogenic Hazards

SCREEN3 Model

Table HRA-7
Maximum Non-carcinogenic (Chronic) Hazards / Toxicological Endpoints*

Source Group Pollutant CREL CAIR,ANN HQ RESP CNS/PNS CV/BL IMMUN KIDN GI/LV REPRO EYES Threshold Over?

Residential - Elevated DPM 5.00E+00 7.23E-03 1.45E-03 1.45E-03 -          -          -              -          -          -          -          1 NO
Residential - Flat DPM 5.00E+00 9.19E-03 1.84E-03 1.84E-03 -          -          -              -          -          -          -          1 NO

Workplace - Elevated DPM 5.00E+00 1.05E-01 2.10E-02 2.10E-02 -          -          -              -          -          -          -          1 NO
Worker - Flat DPM 5.00E+00 1.06E-01 2.12E-02 2.12E-02 -          -          -              -          -          -          -          1 NO

Student - Elevated DPM 5.00E+00 6.03E-03 1.21E-03 1.21E-03 -          -          -              -          -          -          -          1 NO
Student - Flat DPM 5.00E+00 6.95E-03 1.39E-03 1.39E-03 -          -          -              -          -          -          -          1 NO

Where:
CREL Chronic Reference Exposure Level
HQ Hazard Quotient

* Key to Toxicological Endpoints
RESP Respiratory System.
CNS/PNS Central/Peripheral Nervous System.
CV/BL Cardiovascular/Blood System.
IMMUN Immune System.
KIDN Kidney.
GI/LV Gastrointestinal System/Liver.
REPRO Reproductive System.
EYES Eye irritation and/or other effects.
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk001-019.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 117.27 1,068.47 475.33 13,276.02 46.32 13,322.34 2,772.62 42.61 2,815.23

2010 TOTALS (lbs/day mitigated) 117.27 1,068.47 475.33 1,877.30 46.32 1,923.62 392.12 42.61 434.73

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/4/2010-5/14/2010 Active Days: 95 117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34 2,772.62 42.61 2,815.23

Mass Grading 01/04/2010-05/14/2010 117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34 2,772.62 42.61 2,815.23

Mass Grading Dust 0.00 0.00 0.00 0.00 13,275.54 0.00 13,275.54 2,772.46 0.00 2,772.46

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04 0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22 3.57 0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Phase Assumptions

Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day
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Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/4/2010-5/14/2010 Active Days: 95 117.27 1,068.47 475.33 0.13 1,877.30 46.32 1,923.62 392.12 42.61 434.73

Mass Grading 01/04/2010-05/14/2010 117.27 1,068.47 475.33 0.13 1,877.30 46.32 1,923.62 392.12 42.61 434.73

Mass Grading Dust 0.00 0.00 0.00 0.00 1,876.83 0.00 1,876.83 391.96 0.00 391.96

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04 0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22 3.57 0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Reduce speed on unpaved roads to less than 15 mph mitigation reduces emissions by:

   PM10: 44% PM25: 44% 



SO2

0.13

0.13

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.46 0.00 2,772.46

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,275.54 0.00 13,275.54Mass Grading Dust 0.00 0.00 0.00

13,322.34 2,772.62 42.61 2,815.23

2,772.62 42.61 2,815.23

Mass Grading 01/04/2010-

05/14/2010

117.27 1,068.47 475.33 0.13 13,276.02 46.32

PM2.5 Exhaust PM2.5

Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

392.12 42.61 434.73

Construction Unmitigated Detail Report:

2,772.62 42.61 2,815.23

2010 TOTALS (lbs/day mitigated) 117.27 1,068.47 475.33 1,877.30 46.32 1,923.62

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 117.27 1,068.47 475.33 13,276.02 46.32 13,322.34

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10
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Project Location: South Coast AQMD
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0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

391.96 0.00 391.96

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 1,876.83 0.00 1,876.83Mass Grading Dust 0.00 0.00 0.00

1,923.62 392.12 42.61 434.73

392.12 42.61 434.73

Mass Grading 01/04/2010-

05/14/2010

117.27 1,068.47 475.33 0.13 1,877.30 46.32

0.13 1,877.30 46.32 1,923.62Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 1,068.47 475.33

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase Assumptions

Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51
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For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Reduce speed on unpaved roads to less than 15 mph mitigation reduces emissions by:

   PM10: 44% PM25: 44% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 



SO2

0.17

0.17

Page: 1
5/27/2010 05:31:17 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk020-039.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 191.69 1,700.58 764.59 13,275.49 76.14 13,351.63 2,772.54 70.04 2,842.57

2010 TOTALS (lbs/day mitigated) 191.69 1,700.58 764.59 2,355.75 76.14 2,431.89 492.06 70.04 562.10

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active Days: 100 191.69 1,700.58 764.59 0.17 13,275.49 76.14 13,351.63 2,772.54 70.04 2,842.57

Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48 0.03 0.14 29.52 29.66 0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27 29.27 0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18 0.20 0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading 05/17/2010-10/01/2010 117.27 1,068.47 475.33 0.13 13,275.32 46.32 13,321.64 2,772.48 42.61 2,815.09

Mass Grading Dust 0.00 0.00 0.00 0.00 13,274.84 0.00 13,274.84 2,772.32 0.00 2,772.32

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04 0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22 3.57 0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Phase Assumptions

Phase: Fine Grading 5/17/2010 - 10/1/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.14

Off-Road Equipment:
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Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.44

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

Acres to be Paved: 38.37

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active Days: 100 191.69 1,700.58 764.59 0.17 2,355.75 76.14 2,431.89 492.06 70.04 562.10

Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48 0.03 0.14 29.52 29.66 0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27 29.27 0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18 0.20 0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07 0.19 0.04 0.06 0.10
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Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading 05/17/2010-10/01/2010 117.27 1,068.47 475.33 0.13 2,355.58 46.32 2,401.90 492.00 42.61 534.61

Mass Grading Dust 0.00 0.00 0.00 0.00 2,355.10 0.00 2,355.10 491.84 0.00 491.84

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04

Mass Grading On Road Diesel 6.03 78.54 30.16 2.96 3.08

0.00 39.59 39.59

1.24 20.96

3.57 0.120.10 0.36 3.22

0.04 0.06 0.10

Construction Related Mitigation Measures

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

The following mitigation measures apply to Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:
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0.17

0.17

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.32 0.00 2,772.32

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,274.84 0.00 13,274.84Mass Grading Dust 0.00 0.00 0.00

13,321.64 2,772.48 42.61 2,815.09

0.00 0.00 0.00

Mass Grading 05/17/2010-

10/01/2010

117.27 1,068.47 475.33 0.13 13,275.32 46.32

0.00 0.00 0.00 0.00Fine Grading Worker Trips 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

2,772.54 70.04 2,842.57

Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,700.58 764.59 0.17 13,275.49 76.14 13,351.63

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.06 70.04 562.10

Construction Unmitigated Detail Report:

2,772.54 70.04 2,842.57

2010 TOTALS (lbs/day mitigated) 191.69 1,700.58 764.59 2,355.75 76.14 2,431.89

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 191.69 1,700.58 764.59 13,275.49 76.14 13,351.63

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10
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Combined Winter Emissions Reports (Pounds/Day)
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6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

Acres to be Paved: 38.37

Off-Road Equipment:

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.44

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.14

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 5/17/2010 - 10/1/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

The following mitigation measures apply to Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

0.04 0.06 0.10

Construction Related Mitigation Measures

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 43.04 43.04Mass Grading Off Road Diesel 110.58 988.69 424.21

2,355.10 491.84 0.00 491.84

492.00 42.61 534.61

Mass Grading Dust 0.00 0.00 0.00 0.00 2,355.10 0.00

0.13 2,355.58 46.32 2,401.90Mass Grading 05/17/2010-

10/01/2010

117.27 1,068.47 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.04 0.06 0.10

Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78 0.01 0.03 0.30

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 29.27 29.27Paving Off Road Diesel 71.85 619.31 263.09

0.00 0.00 0.00 0.00

0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 29.52 29.66Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48

2,431.89 492.06 70.04 562.10

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,700.58 764.59 0.17 2,355.75 76.14

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk040-046.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 303.71 2,428.89 1,058.30 13,276.26 110.24 13,386.50 2,772.71 101.41 2,874.12

2010 TOTALS (lbs/day mitigated) 303.71 2,428.89 1,058.30 2,355.95 110.24 2,466.19 492.11 101.41 593.52

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 Active Days: 35 303.71 2,428.89 1,058.30 0.18 13,276.26 110.24 13,386.50 2,772.71 101.41 2,874.12

Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48 0.03 0.14 29.52 29.66 0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27 29.27 0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18 0.20 0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 10/04/2010-11/19/2010 80.32 728.25 292.63 0.02 0.07 34.10 34.16 0.02 31.37 31.39

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97 33.97 0.00 31.25 31.25

Building Vendor Trips 0.20 2.36 1.83 0.00 0.02 0.10 0.11 0.01 0.09 0.10

Building Worker Trips 0.29 0.55 9.29 0.01 0.05 0.03 0.08 0.02 0.03 0.04

Coating 10/04/2010-11/19/2010 31.69 0.06 1.08 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 31.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.08 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Fine Grading 10/04/2010-11/19/2010 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading 10/04/2010-11/19/2010 117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34 2,772.62 42.61 2,815.23

Mass Grading Dust 0.00 0.00 0.00 0.00 13,275.54 0.00 13,275.54 2,772.46 0.00 2,772.46

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04

Mass Grading On Road Diesel 6.03 78.54 30.16 2.96 3.08

0.00 39.59 39.59

1.24 20.96

3.57 0.120.10 0.36 3.22

0.04 0.06 0.100.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66
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Phase Assumptions

Phase: Fine Grading 10/4/2010 - 11/19/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

Acres to be Paved: 13.43

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 10/4/2010 - 11/19/2010 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 Active Days: 35 303.71 2,428.89 1,058.30 0.18 2,355.95 110.24 2,466.19 492.11 101.41 593.52

Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48 0.03 0.14 29.52 29.66 0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27 29.27 0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18 0.20 0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 10/04/2010-11/19/2010 80.32 728.25 292.63 0.02 0.07 34.10 34.16 0.02 31.37 31.39

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97 33.97 0.00 31.25 31.25

Building Vendor Trips 0.20 2.36 1.83 0.00 0.02 0.10 0.11 0.01 0.09 0.10

Building Worker Trips 0.29 0.55 9.29 0.01 0.05 0.03 0.08 0.02 0.03 0.04

Coating 10/04/2010-11/19/2010 31.69 0.06 1.08 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 31.66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.08 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Fine Grading 10/04/2010-11/19/2010 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Mass Grading 10/04/2010-11/19/2010 117.27 1,068.47 475.33 0.13 2,355.70 46.32 2,402.02 492.02 42.61 534.63

Mass Grading Dust 0.00 0.00 0.00 0.00 2,355.23 0.00 2,355.23 491.87 0.00 491.87

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04 43.04 0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22 3.57 0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 



SO2

0.18

0.18

0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.08

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.66 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/04/2010-11/19/2010 31.69 0.06 1.08

0.08 0.02 0.03 0.04

0.01 0.09 0.10

Building Worker Trips 0.29 0.55 9.29 0.01 0.05 0.03

0.00 0.02 0.10 0.11Building Vendor Trips 0.20 2.36 1.83

33.97 0.00 31.25 31.25

0.02 31.37 31.39

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97

0.02 0.07 34.10 34.16Building 10/04/2010-11/19/2010 80.32 728.25 292.63

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

2,772.71 101.41 2,874.12

Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,428.89 1,058.30 0.18 13,276.26 110.24 13,386.50

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.11 101.41 593.52

Construction Unmitigated Detail Report:

2,772.71 101.41 2,874.12

2010 TOTALS (lbs/day mitigated) 303.71 2,428.89 1,058.30 2,355.95 110.24 2,466.19

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 303.71 2,428.89 1,058.30 13,276.26 110.24 13,386.50

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk040-046.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

Fugitive Dust Level of Detail: Low

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase: Fine Grading 10/4/2010 - 11/19/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

0.04 0.06 0.10

Phase Assumptions

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 43.04 43.04Mass Grading Off Road Diesel 110.58 988.69 424.21

13,275.54 2,772.46 0.00 2,772.46

2,772.62 42.61 2,815.23

Mass Grading Dust 0.00 0.00 0.00 0.00 13,275.54 0.00

0.13 13,276.02 46.32 13,322.34Mass Grading 10/04/2010-

11/19/2010

117.27 1,068.47 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28Fine Grading 10/04/2010-

11/19/2010

0.55 7.23 2.78 0.01 0.03 0.30
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Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/4/2010 - 11/19/2010 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

Acres to be Paved: 13.43

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day
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For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

491.87 0.00 491.87

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 2,355.23 0.00 2,355.23Mass Grading Dust 0.00 0.00 0.00

2,402.02 492.02 42.61 534.63

0.00 0.00 0.00

Mass Grading 10/04/2010-

11/19/2010

117.27 1,068.47 475.33 0.13 2,355.70 46.32

0.00 0.00 0.00 0.00Fine Grading Worker Trips 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 10/04/2010-

11/19/2010

0.55 7.23 2.78

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.08 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 31.66 0.00 0.00

0.01 0.00 0.00 0.01

0.02 0.03 0.04

Coating 10/04/2010-11/19/2010 31.69 0.06 1.08 0.00 0.01 0.00

0.01 0.05 0.03 0.08Building Worker Trips 0.29 0.55 9.29

0.11 0.01 0.09 0.10

0.00 31.25 31.25

Building Vendor Trips 0.20 2.36 1.83 0.00 0.02 0.10

0.00 0.00 33.97 33.97Building Off Road Diesel 79.83 725.34 281.51

34.16 0.02 31.37 31.39

0.04 0.06 0.10

Building 10/04/2010-11/19/2010 80.32 728.25 292.63 0.02 0.07 34.10

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 29.27 29.27Paving Off Road Diesel 71.85 619.31 263.09

0.00 0.00 0.00 0.00

0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 29.52 29.66Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48

2,466.19 492.11 101.41 593.52

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,428.89 1,058.30 0.18 2,355.95 110.24

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk047-091.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 188.97 1,376.08 642.89 0.61 64.61 65.22 0.22 59.42 59.63

2011 TOTALS (lbs/day unmitigated) 177.97 1,273.29 612.89 0.61 59.61 60.22 0.22 54.82 55.03

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 11/22/2010-12/31/2010 Active Days: 30 188.97 1,376.08 642.89 0.14 0.61 64.61 65.22 0.22 59.42 59.63

Asphalt 11/22/2010-09/30/2011 73.87 624.88 286.48 0.03 0.14 29.52 29.66 0.05 27.15 27.20

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27 29.27 0.00 26.93 26.93

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18 0.20 0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 11/22/2010-09/30/2011 83.00 743.90 352.56 0.10 0.43 34.79 35.22 0.15 31.99 32.14

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97 33.97 0.00 31.25 31.25

Building Vendor Trips 1.31 15.06 11.69 0.03 0.10 0.63 0.73 0.03 0.58 0.61

Building Worker Trips 1.87 3.50 59.36 0.07 0.33 0.19 0.52 0.12 0.16 0.28

Coating 11/22/2010-09/30/2011 31.55 0.06 1.07 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.07 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Fine Grading 11/22/2010-09/30/2011 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30 0.33 0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Slice 1/3/2011-9/30/2011 Active Days: 195 177.97 1,273.29 612.89 0.14 0.61 59.61 60.22 0.22 54.82 55.03

Asphalt 11/22/2010-09/30/2011 69.29 580.85 273.31 0.03 0.14 27.19 27.33 0.05 25.01 25.06

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96 26.96 0.00 24.81 24.81

Paving On Road Diesel 0.30 3.86 1.49 0.01 0.02 0.16 0.17 0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07 0.19 0.04 0.06 0.10



Page: 1
5/27/2010 05:41:26 PM

Building 11/22/2010-09/30/2011 76.63 685.87 336.08 0.10 0.43 32.15 32.59 0.15 29.57 29.72

Building Off Road Diesel 73.72 669.10 270.00 0.00 0.00 31.40 31.40 0.00 28.89 28.89

Building Vendor Trips 1.20 13.57 10.84 0.03 0.10 0.56 0.66 0.03 0.51 0.55

Building Worker Trips 1.70 3.20 55.25 0.07 0.33 0.19 0.52 0.12 0.16 0.28

Coating 11/22/2010-09/30/2011 31.54 0.06 1.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Fine Grading 11/22/2010-09/30/2011 0.51 6.51 2.50 0.01 0.03 0.26 0.29 0.01 0.24 0.25

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.51 6.51 2.50 0.01 0.03 0.26 0.29 0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Fine Grading 11/22/2010 - 9/30/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.16

Off-Road Equipment:

Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

Acres to be Paved: 86.34

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 11/22/2010 - 9/30/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated
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0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.07

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.55 0.06 1.07

0.52 0.12 0.16 0.28

0.03 0.58 0.61

Building Worker Trips 1.87 3.50 59.36 0.07 0.33 0.19

0.03 0.10 0.63 0.73Building Vendor Trips 1.31 15.06 11.69

33.97 0.00 31.25 31.25

0.15 31.99 32.14

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97

0.10 0.43 34.79 35.22Building 11/22/2010-09/30/2011 83.00 743.90 352.56

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

0.22 59.42 59.63

Asphalt 11/22/2010-09/30/2011 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 11/22/2010-12/31/2010 

Active Days: 30

188.97 1,376.08 642.89 0.14 0.61 64.61 65.22

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.22 54.82 55.03

Construction Unmitigated Detail Report:

2011 TOTALS (lbs/day unmitigated) 177.97 1,273.29 612.89 0.61 59.61 60.22

0.22 59.42 59.63

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 188.97 1,376.08 642.89 0.61 64.61 65.22

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk047-091.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.16

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 11/22/2010 - 9/30/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 11/22/2010-09/30/2011 0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.54 0.06 1.00

0.52 0.12 0.16 0.28

0.03 0.51 0.55

Building Worker Trips 1.70 3.20 55.25 0.07 0.33 0.19

0.03 0.10 0.56 0.66Building Vendor Trips 1.20 13.57 10.84

31.40 0.00 28.89 28.89

0.15 29.57 29.72

Building Off Road Diesel 73.72 669.10 270.00 0.00 0.00 31.40

0.10 0.43 32.15 32.59Building 11/22/2010-09/30/2011 76.63 685.87 336.08

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.22 54.82 55.03

Asphalt 11/22/2010-09/30/2011 69.29 580.85 273.31 0.03 0.14 27.19

0.14 0.61 59.61 60.22Time Slice 1/3/2011-9/30/2011 Active 

Days: 195

177.97 1,273.29 612.89

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28Fine Grading 11/22/2010-09/30/2011 0.55 7.23 2.78 0.01 0.03 0.30
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 11/22/2010 - 9/30/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

Acres to be Paved: 86.34

Off-Road Equipment:
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk092.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 196.86 1,435.16 622.94 0.19 67.56 67.75 0.07 62.15 62.21

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/3/2011-10/7/2011 Active Days: 5 196.86 1,435.16 622.94 0.05 0.19 67.56 67.75 0.07 62.15 62.21

Asphalt 10/03/2011-10/07/2011 69.29 580.85 273.31 0.03 0.14 27.19 27.33 0.05 25.01 25.06

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96 26.96 0.00 24.81 24.81

Paving On Road Diesel 0.30 3.86 1.49 0.01 0.02 0.16 0.17 0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 10/03/2011-10/07/2011 95.09 847.74 346.13 0.00 0.01 40.10 40.11 0.00 36.90 36.90

Building Off Road Diesel 95.02 847.36 344.65 0.00 0.00 40.09 40.09 0.00 36.88 36.88

Building Vendor Trips 0.03 0.30 0.24 0.00 0.00 0.01 0.01 0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Coating 10/03/2011-10/07/2011 31.97 0.06 1.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.00 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26 0.29 0.01 0.24 0.25

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.51 6.51 2.50 0.01 0.03 0.26 0.29 0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Fine Grading 10/3/2011 - 10/7/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.32

Off-Road Equipment:
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Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

3 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

13 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

76 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

5 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

13 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

15 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

11 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 10/3/2011 - 10/7/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.05

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/03/2011-10/07/2011 31.97 0.06 1.00

0.01 0.00 0.00 0.01

0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00

0.00 0.00 0.01 0.01Building Vendor Trips 0.03 0.30 0.24

40.09 0.00 36.88 36.88

0.00 36.90 36.90

Building Off Road Diesel 95.02 847.36 344.65 0.00 0.00 40.09

0.00 0.01 40.10 40.11Building 10/03/2011-10/07/2011 95.09 847.74 346.13

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.07 62.15 62.21

Asphalt 10/03/2011-10/07/2011 69.29 580.85 273.31 0.03 0.14 27.19

PM2.5 Exhaust PM2.5

Time Slice 10/3/2011-10/7/2011 Active 

Days: 5

196.86 1,435.16 622.94 0.05 0.19 67.56 67.75

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 62.15 62.21

Construction Unmitigated Detail Report:

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 196.86 1,435.16 622.94 0.19 67.56 67.75

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk092.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

15 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

11 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

13 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

76 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

5 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

13 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

3 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.32

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/3/2011 - 10/7/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/3/2011 - 10/7/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50



SO2

0.14

0.14
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Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk093-144.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 177.84 1,326.41 642.49 0.60 62.41 63.01 0.21 57.39 57.61

2012 TOTALS (lbs/day unmitigated) 170.22 1,228.45 616.13 0.60 58.64 59.23 0.21 53.92 54.13

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/10/2011-12/30/2011 Active Days: 60 177.84 1,326.41 642.49 0.14 0.60 62.41 63.01 0.21 57.39 57.61

Asphalt 10/10/2011-10/19/2012 68.00 577.06 271.85 0.03 0.12 27.04 27.16 0.04 24.87 24.91

Paving Off-Gas 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96 26.96 0.00 24.81 24.81

Paving On Road Diesel 0.01 0.07 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 10/10/2011-10/19/2012 84.62 749.18 369.70 0.11 0.47 35.37 35.83 0.17 32.52 32.69

Building Off Road Diesel 81.44 730.64 297.87 0.00 0.00 34.54 34.54 0.00 31.77 31.77

Building Vendor Trips 1.34 15.06 12.00 0.03 0.11 0.62 0.73 0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21 0.57 0.13 0.18 0.31

Coating 10/10/2011-10/19/2012 25.22 0.05 0.90 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.90 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading 10/10/2011-10/19/2012 0.01 0.12 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.01 0.12 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Slice 1/2/2012-10/19/2012 Active Days: 210 170.22 1,228.45 616.13 0.14 0.60 58.64 59.23 0.21 53.92 54.13

Asphalt 10/10/2011-10/19/2012 64.77 536.47 260.69 0.03 0.12 25.20 25.32 0.04 23.18 23.22

Paving Off-Gas 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12 25.12 0.00 23.11 23.11

Paving On Road Diesel 0.01 0.06 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07 0.19 0.04 0.06 0.10
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Building 10/10/2011-10/19/2012 80.23 691.83 354.57 0.11 0.47 33.43 33.90 0.17 30.74 30.91

Building Off Road Diesel 77.33 675.20 287.82 0.00 0.00 32.67 32.67 0.00 30.06 30.06

Building Vendor Trips 1.22 13.45 11.10 0.03 0.11 0.55 0.66 0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21 0.57 0.13 0.18 0.31

Coating 10/10/2011-10/19/2012 25.21 0.05 0.84 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.84 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading 10/10/2011-10/19/2012 0.01 0.11 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.01 0.11 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Fine Grading 10/10/2011 - 10/19/2012 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 4.3

Off-Road Equipment:

Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

9 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

4 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

12 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 10/10/2011 - 10/19/2012 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.14

0.14

0.00 0.00 0.000.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.90

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.22 0.05 0.90

0.57 0.13 0.18 0.31

0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21

0.03 0.11 0.62 0.73Building Vendor Trips 1.34 15.06 12.00

34.54 0.00 31.77 31.77

0.17 32.52 32.69

Building Off Road Diesel 81.44 730.64 297.87 0.00 0.00 34.54

0.11 0.47 35.37 35.83Building 10/10/2011-10/19/2012 84.62 749.18 369.70

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.07 0.03

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

27.16 0.04 24.87 24.91

0.21 57.39 57.61

Asphalt 10/10/2011-10/19/2012 68.00 577.06 271.85 0.03 0.12 27.04

PM2.5 Exhaust PM2.5

Time Slice 10/10/2011-12/30/2011 

Active Days: 60

177.84 1,326.41 642.49 0.14 0.60 62.41 63.01

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.21 53.92 54.13

Construction Unmitigated Detail Report:

2012 TOTALS (lbs/day unmitigated) 170.22 1,228.45 616.13 0.60 58.64 59.23

0.21 57.39 57.61

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 177.84 1,326.41 642.49 0.60 62.41 63.01

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk093-144.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 4.3

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/10/2011 - 10/19/2012 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading On Road Diesel 0.01 0.11 0.04

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-10/19/2012 0.01 0.11 0.04 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.84

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.21 0.05 0.84

0.57 0.13 0.18 0.31

0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21

0.03 0.11 0.55 0.66Building Vendor Trips 1.22 13.45 11.10

32.67 0.00 30.06 30.06

0.17 30.74 30.91

Building Off Road Diesel 77.33 675.20 287.82 0.00 0.00 32.67

0.11 0.47 33.43 33.90Building 10/10/2011-10/19/2012 80.23 691.83 354.57

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.06 0.02

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

25.32 0.04 23.18 23.22

0.21 53.92 54.13

Asphalt 10/10/2011-10/19/2012 64.77 536.47 260.69 0.03 0.12 25.20

0.14 0.60 58.64 59.23Time Slice 1/2/2012-10/19/2012 Active 

Days: 210

170.22 1,228.45 616.13

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01Fine Grading On Road Diesel 0.01 0.12 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.01 0.00 0.00 0.00Fine Grading 10/10/2011-10/19/2012 0.01 0.12 0.05 0.00 0.00 0.00
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/10/2011 - 10/19/2012 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

9 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

4 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

12 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk145-158.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2012 TOTALS (lbs/day unmitigated) 160.25 1,139.61 534.31 0.31 54.37 54.67 0.11 50.01 50.11

2013 TOTALS (lbs/day unmitigated) 153.53 1,056.37 518.33 0.31 49.87 50.18 0.11 45.87 45.98

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/22/2012-12/31/2012 Active Days: 51 160.25 1,139.61 534.31 0.07 0.31 54.37 54.67 0.11 50.01 50.11

Asphalt 10/22/2012-01/25/2013 66.03 539.84 261.99 0.03 0.14 25.33 25.47 0.05 23.30 23.35

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12 25.12 0.00 23.11 23.11

Paving On Road Diesel 0.28 3.44 1.33 0.01 0.02 0.14 0.16 0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07 0.19 0.04 0.06 0.10

Building 10/22/2012-01/25/2013 67.59 593.92 269.21 0.03 0.13 28.81 28.93 0.04 26.50 26.54

Building Off Road Diesel 66.80 589.44 251.22 0.00 0.00 28.60 28.60 0.00 26.31 26.31

Building Vendor Trips 0.33 3.62 2.99 0.01 0.03 0.15 0.18 0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06 0.15 0.04 0.05 0.08

Coating 10/22/2012-01/25/2013 26.18 0.05 0.87 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.87 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.47 5.80 2.24 0.01 0.03 0.23 0.26 0.01 0.21 0.22

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.47 5.80 2.24 0.01 0.03 0.23 0.26 0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Slice 1/1/2013-1/25/2013 Active Days: 19 153.53 1,056.37 518.33 0.07 0.31 49.87 50.18 0.11 45.87 45.98

Asphalt 10/22/2012-01/25/2013 63.16 502.13 253.10 0.03 0.14 23.78 23.92 0.05 21.87 21.92

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 61.39 498.12 234.42 0.00 0.00 23.59 23.59 0.00 21.71 21.71

Paving On Road Diesel 0.25 3.03 1.18 0.01 0.02 0.12 0.14 0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07 0.19 0.04 0.06 0.10
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Building 10/22/2012-01/25/2013 63.77 549.08 262.44 0.03 0.13 25.89 26.02 0.04 23.81 23.86

Building Off Road Diesel 63.06 545.10 245.76 0.00 0.00 25.70 25.70 0.00 23.65 23.65

Building Vendor Trips 0.30 3.20 2.75 0.01 0.03 0.13 0.16 0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06 0.15 0.04 0.05 0.08

Coating 10/22/2012-01/25/2013 26.17 0.05 0.81 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.42 5.11 1.98 0.01 0.03 0.20 0.23 0.01 0.18 0.19

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading On Road Diesel 0.42 5.11 1.98 0.01 0.03 0.20 0.23 0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Fine Grading 10/22/2012 - 1/25/2013 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

Acres to be Paved: 26.86

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 10/22/2012 - 1/25/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated
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0.00 0.00 0.000.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.87

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.18 0.05 0.87

0.15 0.04 0.05 0.08

0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06

0.01 0.03 0.15 0.18Building Vendor Trips 0.33 3.62 2.99

28.60 0.00 26.31 26.31

0.04 26.50 26.54

Building Off Road Diesel 66.80 589.44 251.22 0.00 0.00 28.60

0.03 0.13 28.81 28.93Building 10/22/2012-01/25/2013 67.59 593.92 269.21

0.19 0.04 0.06 0.10

0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.01 0.02 0.14 0.16Paving On Road Diesel 0.28 3.44 1.33

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

25.47 0.05 23.30 23.35

0.11 50.01 50.11

Asphalt 10/22/2012-01/25/2013 66.03 539.84 261.99 0.03 0.14 25.33

PM2.5 Exhaust PM2.5

Time Slice 10/22/2012-12/31/2012 

Active Days: 51

160.25 1,139.61 534.31 0.07 0.31 54.37 54.67

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.11 45.87 45.98

Construction Unmitigated Detail Report:

2013 TOTALS (lbs/day unmitigated) 153.53 1,056.37 518.33 0.31 49.87 50.18

0.11 50.01 50.11

PM2.5 Dust PM2.5 Exhaust PM2.5

2012 TOTALS (lbs/day unmitigated) 160.25 1,139.61 534.31 0.31 54.37 54.67

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk145-158.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/22/2012 - 1/25/2013 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

0.00 0.00 0.00 0.00

0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.20 0.23Fine Grading On Road Diesel 0.42 5.11 1.98

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.23 0.01 0.18 0.19

0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.42 5.11 1.98 0.01 0.03 0.20

0.00 0.01 0.00 0.01Coating Worker Trips 0.02 0.05 0.81

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.17 0.05 0.81

0.15 0.04 0.05 0.08

0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06

0.01 0.03 0.13 0.16Building Vendor Trips 0.30 3.20 2.75

25.70 0.00 23.65 23.65

0.04 23.81 23.86

Building Off Road Diesel 63.06 545.10 245.76 0.00 0.00 25.70

0.03 0.13 25.89 26.02Building 10/22/2012-01/25/2013 63.77 549.08 262.44

0.19 0.04 0.06 0.10

0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07

0.01 0.02 0.12 0.14Paving On Road Diesel 0.25 3.03 1.18

23.59 0.00 21.71 21.71

0.00 0.00 0.00

Paving Off Road Diesel 61.39 498.12 234.42 0.00 0.00 23.59

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

23.92 0.05 21.87 21.92

0.11 45.87 45.98

Asphalt 10/22/2012-01/25/2013 63.16 502.13 253.10 0.03 0.14 23.78

0.07 0.31 49.87 50.18Time Slice 1/1/2013-1/25/2013 Active 

Days: 19

153.53 1,056.37 518.33

0.00 0.00 0.00 0.00

0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.23 0.26Fine Grading On Road Diesel 0.47 5.80 2.24

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.26 0.01 0.21 0.22Fine Grading 10/22/2012-01/25/2013 0.47 5.80 2.24 0.01 0.03 0.23
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/22/2012 - 1/25/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

Acres to be Paved: 26.86

Off-Road Equipment:



SO2

0.05
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk159-178.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 91.64 551.13 271.68 0.20 25.99 26.18 0.07 23.90 23.97

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active Days: 100 91.64 551.13 271.68 0.05 0.20 25.99 26.18 0.07 23.90 23.97

Building 01/28/2013-06/14/2013 64.13 551.08 270.83 0.04 0.19 25.98 26.17 0.07 23.90 23.96

Building Off Road Diesel 63.06 545.10 245.76 0.00 0.00 25.70 25.70 0.00 23.65 23.65

Building Vendor Trips 0.45 4.81 4.13 0.01 0.04 0.20 0.24 0.01 0.18 0.19

Building Worker Trips 0.62 1.17 20.94 0.03 0.15 0.08 0.23 0.05 0.07 0.12

Coating 01/28/2013-06/14/2013 27.51 0.05 0.85 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Architectural Coating 27.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.85 0.00 0.01 0.00 0.01 0.00 0.00 0.01

Phase Assumptions

Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Architectural Coating 1/28/2013 - 6/14/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.05

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.85 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 27.49 0.00 0.00

0.01 0.00 0.00 0.01

0.05 0.07 0.12

Coating 01/28/2013-06/14/2013 27.51 0.05 0.85 0.00 0.01 0.00

0.03 0.15 0.08 0.23Building Worker Trips 0.62 1.17 20.94

0.24 0.01 0.18 0.19

0.00 23.65 23.65

Building Vendor Trips 0.45 4.81 4.13 0.01 0.04 0.20

0.00 0.00 25.70 25.70Building Off Road Diesel 63.06 545.10 245.76

26.17 0.07 23.90 23.96

0.07 23.90 23.97

Building 01/28/2013-06/14/2013 64.13 551.08 270.83 0.04 0.19 25.98

PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active 

Days: 100

91.64 551.13 271.68 0.05 0.20 25.99 26.18

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 23.90 23.97

Construction Unmitigated Detail Report:

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 91.64 551.13 271.68 0.20 25.99 26.18

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk159-178.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Construction Related Mitigation Measures

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 1/28/2013 - 6/14/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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0.04
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk179-196.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 80.61 476.87 233.03 0.17 22.25 22.42 0.06 20.47 20.53

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 6/17/2013-10/18/2013 Active Days: 90 80.61 476.87 233.03 0.04 0.17 22.25 22.42 0.06 20.47 20.53

Building 06/17/2013-10/18/2013 54.66 476.82 232.22 0.04 0.16 22.25 22.41 0.06 20.46 20.52

Building Off Road Diesel 53.75 471.70 210.80 0.00 0.00 22.01 22.01 0.00 20.25 20.25

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17 0.20 0.01 0.15 0.17

Building Worker Trips 0.53 1.00 17.88 0.03 0.12 0.07 0.20 0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00 0.01 0.00 0.00 0.00

Architectural Coating 25.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00 0.01 0.00 0.00 0.00
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Phase Assumptions

Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

64 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

10 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

11 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

7 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 6/17/2013 - 10/18/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.04

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 25.93 0.00 0.00

0.01 0.00 0.00 0.00

0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00

0.03 0.12 0.07 0.20Building Worker Trips 0.53 1.00 17.88

0.20 0.01 0.15 0.17

0.00 20.25 20.25

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17

0.00 0.00 22.01 22.01Building Off Road Diesel 53.75 471.70 210.80

22.41 0.06 20.46 20.52

0.06 20.47 20.53

Building 06/17/2013-10/18/2013 54.66 476.82 232.22 0.04 0.16 22.25

PM2.5 Exhaust PM2.5

Time Slice 6/17/2013-10/18/2013 

Active Days: 90

80.61 476.87 233.03 0.04 0.17 22.25 22.42

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.06 20.47 20.53

Construction Unmitigated Detail Report:

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 80.61 476.87 233.03 0.17 22.25 22.42

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk179-196.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 6/17/2013 - 10/18/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

11 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

7 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

64 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

10 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk197-210.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 53.65 323.81 151.89 0.08 14.90 14.98 0.03 13.70 13.73

2014 TOTALS (lbs/day unmitigated) 51.53 292.33 147.19 0.08 13.14 13.22 0.03 12.08 12.11

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/21/2013-12/31/2013 Active Days: 52 53.65 323.81 151.89 0.02 0.08 14.90 14.98 0.03 13.70 13.73

Building 10/21/2013-01/24/2014 36.95 323.79 151.43 0.02 0.08 14.89 14.97 0.03 13.70 13.73

Building Off Road Diesel 36.50 321.07 141.33 0.00 0.00 14.77 14.77 0.00 13.59 13.59

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09 0.11 0.01 0.08 0.09

Building Worker Trips 0.24 0.46 8.16 0.01 0.06 0.03 0.09 0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Architectural Coating 16.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Time Slice 1/1/2014-1/24/2014 Active Days: 18 51.53 292.33 147.19 0.02 0.08 13.14 13.22 0.03 12.08 12.11

Building 10/21/2013-01/24/2014 34.84 292.30 146.76 0.02 0.08 13.14 13.21 0.03 12.08 12.11

Building Off Road Diesel 34.43 289.90 137.36 0.00 0.00 13.02 13.02 0.00 11.98 11.98

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08 0.10 0.01 0.07 0.08

Building Worker Trips 0.22 0.42 7.60 0.01 0.06 0.04 0.09 0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00 0.01 0.00 0.00 0.00

Architectural Coating 16.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00 0.01 0.00 0.00 0.00
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Phase Assumptions

Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

Off-Road Equipment:

5 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

44 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

7 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

4 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

6 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

4 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 10/21/2013 - 1/24/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.02

0.02

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00

0.01 0.06 0.04 0.09Building Worker Trips 0.22 0.42 7.60

0.10 0.01 0.07 0.08

0.00 11.98 11.98

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08

0.00 0.00 13.02 13.02Building Off Road Diesel 34.43 289.90 137.36

13.21 0.03 12.08 12.11

0.03 12.08 12.11

Building 10/21/2013-01/24/2014 34.84 292.30 146.76 0.02 0.08 13.14

0.02 0.08 13.14 13.22Time Slice 1/1/2014-1/24/2014 Active 

Days: 18

51.53 292.33 147.19

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00

0.01 0.06 0.03 0.09Building Worker Trips 0.24 0.46 8.16

0.11 0.01 0.08 0.09

0.00 13.59 13.59

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09

0.00 0.00 14.77 14.77Building Off Road Diesel 36.50 321.07 141.33

14.97 0.03 13.70 13.73

0.03 13.70 13.73

Building 10/21/2013-01/24/2014 36.95 323.79 151.43 0.02 0.08 14.89

PM2.5 Exhaust PM2.5

Time Slice 10/21/2013-12/31/2013 

Active Days: 52

53.65 323.81 151.89 0.02 0.08 14.90 14.98

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.03 12.08 12.11

Construction Unmitigated Detail Report:

2014 TOTALS (lbs/day unmitigated) 51.53 292.33 147.19 0.08 13.14 13.22

0.03 13.70 13.73

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 53.65 323.81 151.89 0.08 14.90 14.98

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk197-210.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/21/2013 - 1/24/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

4 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

6 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

4 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

44 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

7 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

Off-Road Equipment:

5 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk211-220.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 35.75 209.78 101.08 0.03 9.25 9.28 0.01 8.51 8.52

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/27/2014-4/4/2014 Active Days: 50 35.75 209.78 101.08 0.01 0.03 9.25 9.28 0.01 8.51 8.52

Building 01/27/2014-04/04/2014 24.92 209.77 100.88 0.01 0.03 9.25 9.28 0.01 8.51 8.52

Building Off Road Diesel 24.79 209.01 97.71 0.00 0.00 9.21 9.21 0.00 8.48 8.48

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02 0.03 0.00 0.02 0.02

Building Worker Trips 0.08 0.14 2.61 0.00 0.02 0.01 0.03 0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 10.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

32 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

5 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

3 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day
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Phase: Architectural Coating 1/27/2014 - 4/4/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated



SO2

0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 10.82 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00

0.00 0.02 0.01 0.03Building Worker Trips 0.08 0.14 2.61

0.03 0.00 0.02 0.02

0.00 8.48 8.48

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02

0.00 0.00 9.21 9.21Building Off Road Diesel 24.79 209.01 97.71

9.28 0.01 8.51 8.52

0.01 8.51 8.52

Building 01/27/2014-04/04/2014 24.92 209.77 100.88 0.01 0.03 9.25

PM2.5 Exhaust PM2.5

Time Slice 1/27/2014-4/4/2014 Active 

Days: 50

35.75 209.78 101.08 0.01 0.03 9.25 9.28

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.01 8.51 8.52

Construction Unmitigated Detail Report:

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 35.75 209.78 101.08 0.03 9.25 9.28

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk211-220.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Construction Related Mitigation Measures

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 1/27/2014 - 4/4/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

3 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

32 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

5 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day



SO2

0.00
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk221-235.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 22.02 128.35 59.47 0.01 5.42 5.43 0.00 4.98 4.99

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active Days: 75 22.02 128.35 59.47 0.00 0.01 5.42 5.43 0.00 4.98 4.99

Building 04/07/2014-07/18/2014 15.20 128.35 59.41 0.00 0.01 5.42 5.43 0.00 4.98 4.99

Building Off Road Diesel 15.15 128.12 58.05 0.00 0.00 5.41 5.41 0.00 4.97 4.97

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01 0.01 0.00 0.01 0.01

Building Worker Trips 0.03 0.07 1.20 0.00 0.01 0.01 0.01 0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 6.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phase Assumptions

Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

20 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

3 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day
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Phase: Architectural Coating 4/7/2014 - 7/18/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

Construction Related Mitigation Measures

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:



SO2

0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 6.82 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00

0.00 0.01 0.01 0.01Building Worker Trips 0.03 0.07 1.20

0.01 0.00 0.01 0.01

0.00 4.97 4.97

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01

0.00 0.00 5.41 5.41Building Off Road Diesel 15.15 128.12 58.05

5.43 0.00 4.98 4.99

0.00 4.98 4.99

Building 04/07/2014-07/18/2014 15.20 128.35 59.41 0.00 0.01 5.42

PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active 

Days: 75

22.02 128.35 59.47 0.00 0.01 5.42 5.43

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.00 4.98 4.99

Construction Unmitigated Detail Report:

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 22.02 128.35 59.47 0.01 5.42 5.43

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction wk221-235.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Construction Related Mitigation Measures

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 4/7/2014 - 7/18/2014 - Architectural Coating

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

20 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

3 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day



SO2

0.08

0.08

0.08
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File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction 2015.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

2015 TOTALS (lbs/day unmitigated) 50.59 220.62 143.93 0.33 9.02 9.35 0.12 8.29 8.40

2016 TOTALS (lbs/day unmitigated) 48.87 195.79 139.56 0.33 8.33 8.66 0.12 7.65 7.77

2017 TOTALS (lbs/day unmitigated) 47.22 174.59 135.80 0.33 7.28 7.61 0.12 6.68 6.80

Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active Days: 259 50.59 220.62 143.93 0.08 0.33 9.02 9.35 0.12 8.29 8.40

Building 01/05/2015-09/08/2017 28.30 220.61 143.74 0.08 0.33 9.02 9.35 0.12 8.29 8.40

Building Off Road Diesel 26.90 214.46 105.32 0.00 0.00 8.68 8.68 0.00 7.98 7.98

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17 0.23 0.02 0.16 0.18

Building Worker Trips 0.97 1.86 34.09 0.06 0.27 0.17 0.45 0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 22.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Slice 1/1/2016-12/30/2016 Active Days: 261 48.87 195.79 139.56 0.08 0.33 8.33 8.66 0.12 7.65 7.77

Building 01/05/2015-09/08/2017 26.58 195.78 139.38 0.08 0.33 8.33 8.66 0.12 7.65 7.76

Building Off Road Diesel 25.30 190.28 103.51 0.00 0.00 8.00 8.00 0.00 7.36 7.36

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15 0.21 0.02 0.14 0.16

Building Worker Trips 0.89 1.72 31.84 0.06 0.27 0.17 0.45 0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 22.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Slice 1/2/2017-9/8/2017 Active Days: 180 47.22 174.59 135.80 0.08 0.33 7.28 7.61 0.12 6.68 6.80

Building 01/05/2015-09/08/2017 24.93 174.59 135.63 0.08 0.33 7.28 7.61 0.12 6.68 6.80

Building Off Road Diesel 23.76 169.63 102.19 0.00 0.00 6.97 6.97 0.00 6.41 6.41

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14 0.19 0.02 0.13 0.14

Building Worker Trips 0.82 1.59 29.69 0.06 0.27 0.17 0.45 0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 22.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Phase Assumptions

Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

33 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

6 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

5 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 1/5/2015 - 9/8/2017 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

Construction Related Mitigation Measures

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:



SO2

0.08

0.08

0.08

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.97 1.86 34.09

0.23 0.02 0.16 0.18

0.00 7.98 7.98

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17

0.00 0.00 8.68 8.68Building Off Road Diesel 26.90 214.46 105.32

9.35 0.12 8.29 8.40

0.12 8.29 8.40

Building 01/05/2015-09/08/2017 28.30 220.61 143.74 0.08 0.33 9.02

PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active 

Days: 259

50.59 220.62 143.93 0.08 0.33 9.02 9.35

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.12 6.68 6.80

Construction Unmitigated Detail Report:

2017 TOTALS (lbs/day unmitigated) 47.22 174.59 135.80 0.33 7.28 7.61

0.12 7.65 7.772016 TOTALS (lbs/day unmitigated) 48.87 195.79 139.56 0.33 8.33 8.66

0.12 8.29 8.40

PM2.5 Dust PM2.5 Exhaust PM2.5

2015 TOTALS (lbs/day unmitigated) 50.59 220.62 143.93 0.33 9.02 9.35

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Construction 2015.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

5 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

33 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

6 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.82 1.59 29.69

0.19 0.02 0.13 0.14

0.00 6.41 6.41

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14

0.00 0.00 6.97 6.97Building Off Road Diesel 23.76 169.63 102.19

7.61 0.12 6.68 6.80

0.12 6.68 6.80

Building 01/05/2015-09/08/2017 24.93 174.59 135.63 0.08 0.33 7.28

0.08 0.33 7.28 7.61Time Slice 1/2/2017-9/8/2017 Active 

Days: 180

47.22 174.59 135.80

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.89 1.72 31.84

0.21 0.02 0.14 0.16

0.00 7.36 7.36

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15

0.00 0.00 8.00 8.00Building Off Road Diesel 25.30 190.28 103.51

8.66 0.12 7.65 7.76

0.12 7.65 7.77

Building 01/05/2015-09/08/2017 26.58 195.78 139.38 0.08 0.33 8.33

0.08 0.33 8.33 8.66Time Slice 1/1/2016-12/30/2016 Active 

Days: 261

48.87 195.79 139.56
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CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Construction Related Mitigation Measures

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Phase: Architectural Coating 1/5/2015 - 9/8/2017 - Architectural Coating



URBEMIS2007 Calculations, Construction with Mitigation



SO2

0.13

0.13

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase Assumptions

Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.46 0.00 2,772.46

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,275.54 0.00 13,275.54Mass Grading Dust 0.00 0.00 0.00

13,322.34 2,772.62 42.61 2,815.23

2,772.62 42.61 2,815.23

Mass Grading 01/04/2010-

05/14/2010

117.27 1,068.47 475.33 0.13 13,276.02 46.32

PM2.5 Exhaust PM2.5

Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

392.12 12.91 405.03

Construction Unmitigated Detail Report:

2,772.62 42.61 2,815.23

2010 TOTALS (lbs/day mitigated) 117.27 920.16 475.33 1,877.30 14.04 1,891.35

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 117.27 1,068.47 475.33 13,276.02 46.32 13,322.34

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk001-019.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Reduce speed on unpaved roads to less than 15 mph mitigation reduces emissions by:

   PM10: 44% PM25: 44% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

10.76 0.00 9.90 9.90

391.96 0.00 391.96

Mass Grading Off Road Diesel 110.58 840.39 424.21 0.00 0.00 10.76

0.00 1,876.83 0.00 1,876.83Mass Grading Dust 0.00 0.00 0.00

1,891.35 392.12 12.91 405.03

392.12 12.91 405.03

Mass Grading 01/04/2010-

05/14/2010

117.27 920.16 475.33 0.13 1,877.30 14.04

0.13 1,877.30 14.04 1,891.35Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 920.16 475.33

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust
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For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.13

0.13

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.46 0.00 2,772.46

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,275.54 0.00 13,275.54Mass Grading Dust 0.00 0.00 0.00

13,322.34 2,772.62 42.61 2,815.23

2,772.62 42.61 2,815.23

Mass Grading 01/04/2010-

05/14/2010

117.27 1,068.47 475.33 0.13 13,276.02 46.32

PM2.5 Exhaust PM2.5

Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 1,068.47 475.33 0.13 13,276.02 46.32 13,322.34

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

392.12 12.91 405.03

Construction Unmitigated Detail Report:

2,772.62 42.61 2,815.23

2010 TOTALS (lbs/day mitigated) 117.27 920.16 475.33 1,877.30 14.04 1,891.35

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 117.27 1,068.47 475.33 13,276.02 46.32 13,322.34

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk001-019.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

10.76 0.00 9.90 9.90

391.96 0.00 391.96

Mass Grading Off Road Diesel 110.58 840.39 424.21 0.00 0.00 10.76

0.00 1,876.83 0.00 1,876.83Mass Grading Dust 0.00 0.00 0.00

1,891.35 392.12 12.91 405.03

392.12 12.91 405.03

Mass Grading 01/04/2010-

05/14/2010

117.27 920.16 475.33 0.13 1,877.30 14.04

0.13 1,877.30 14.04 1,891.35Time Slice 1/4/2010-5/14/2010 Active 

Days: 95

117.27 920.16 475.33

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase Assumptions

Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51
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For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Reduce speed on unpaved roads to less than 15 mph mitigation reduces emissions by:

   PM10: 44% PM25: 44% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 1/4/2010 - 5/14/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 



SO2

0.17

0.17

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.32 0.00 2,772.32

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,274.84 0.00 13,274.84Mass Grading Dust 0.00 0.00 0.00

13,321.64 2,772.48 42.61 2,815.09

0.00 0.00 0.00

Mass Grading 05/17/2010-

10/01/2010

117.27 1,068.47 475.33 0.13 13,275.32 46.32

0.00 0.00 0.00 0.00Fine Grading Worker Trips 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

2,772.54 70.04 2,842.57

Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,700.58 764.59 0.17 13,275.49 76.14 13,351.63

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.06 20.14 512.20

Construction Unmitigated Detail Report:

2,772.54 70.04 2,842.57

2010 TOTALS (lbs/day mitigated) 191.69 1,459.38 764.59 2,355.75 21.90 2,377.65

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 191.69 1,700.58 764.59 13,275.49 76.14 13,351.63

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk020-039.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

Acres to be Paved: 38.37

Off-Road Equipment:

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.44

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.14

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 5/17/2010 - 10/1/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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   NOX: 15% PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

0.04 0.06 0.10

Construction Related Mitigation Measures

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 9.90 9.90

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 10.76 10.76Mass Grading Off Road Diesel 110.58 840.39 424.21

2,355.10 491.84 0.00 491.84

492.00 12.91 504.91

Mass Grading Dust 0.00 0.00 0.00 0.00 2,355.10 0.00

0.13 2,355.58 14.04 2,369.62Mass Grading 05/17/2010-

10/01/2010

117.27 920.16 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.04 0.06 0.10

Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78 0.01 0.03 0.30

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 6.73 6.73

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 7.32 7.32Paving Off Road Diesel 71.85 526.41 263.09

0.00 0.00 0.00 0.00

0.05 6.95 7.00

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 7.56 7.71Asphalt 05/17/2010-10/01/2010 73.87 531.98 286.48

2,377.65 492.06 20.14 512.20

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,459.38 764.59 0.17 2,355.75 21.90

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:
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For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 
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0.17
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0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

43.04 0.00 39.59 39.59

2,772.32 0.00 2,772.32

Mass Grading Off Road Diesel 110.58 988.69 424.21 0.00 0.00 43.04

0.00 13,274.84 0.00 13,274.84Mass Grading Dust 0.00 0.00 0.00

13,321.64 2,772.48 42.61 2,815.09

0.00 0.00 0.00

Mass Grading 05/17/2010-

10/01/2010

117.27 1,068.47 475.33 0.13 13,275.32 46.32

0.00 0.00 0.00 0.00Fine Grading Worker Trips 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

2,772.54 70.04 2,842.57

Asphalt 05/17/2010-10/01/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,700.58 764.59 0.17 13,275.49 76.14 13,351.63

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.06 20.14 512.20

Construction Unmitigated Detail Report:

2,772.54 70.04 2,842.57

2010 TOTALS (lbs/day mitigated) 191.69 1,459.38 764.59 2,355.75 21.90 2,377.65

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 191.69 1,700.58 764.59 13,275.49 76.14 13,351.63

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk020-039.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 12:11:26 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

Acres to be Paved: 38.37

Off-Road Equipment:

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Fugitive Dust Level of Detail: Low

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.44

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.14

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 5/17/2010 - 10/1/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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   NOX: 15% PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Mass Grading 5/17/2010 - 10/1/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

0.04 0.06 0.10

Construction Related Mitigation Measures

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 9.90 9.90

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 10.76 10.76Mass Grading Off Road Diesel 110.58 840.39 424.21

2,355.10 491.84 0.00 491.84

492.00 12.91 504.91

Mass Grading Dust 0.00 0.00 0.00 0.00 2,355.10 0.00

0.13 2,355.58 14.04 2,369.62Mass Grading 05/17/2010-

10/01/2010

117.27 920.16 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.04 0.06 0.10

Fine Grading 05/17/2010-10/01/2010 0.55 7.23 2.78 0.01 0.03 0.30

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 6.73 6.73

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 7.32 7.32Paving Off Road Diesel 71.85 526.41 263.09

0.00 0.00 0.00 0.00

0.05 6.95 7.00

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 7.56 7.71Asphalt 05/17/2010-10/01/2010 73.87 531.98 286.48

2,377.65 492.06 20.14 512.20

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 5/17/2010-10/1/2010 Active 

Days: 100

191.69 1,459.38 764.59 0.17 2,355.75 21.90

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Paving 5/17/2010 - 10/1/2010 - Asphalt Paving

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:
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For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 



SO2

0.18

0.18

0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.08

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.66 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/04/2010-11/19/2010 31.69 0.06 1.08

0.08 0.02 0.03 0.04

0.01 0.09 0.10

Building Worker Trips 0.29 0.55 9.29 0.01 0.05 0.03

0.00 0.02 0.10 0.11Building Vendor Trips 0.20 2.36 1.83

33.97 0.00 31.25 31.25

0.02 31.37 31.39

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97

0.02 0.07 34.10 34.16Building 10/04/2010-11/19/2010 80.32 728.25 292.63

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

2,772.71 101.41 2,874.12

Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,428.89 1,058.30 0.18 13,276.26 110.24 13,386.50

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.11 28.07 520.18

Construction Unmitigated Detail Report:

2,772.71 101.41 2,874.12

2010 TOTALS (lbs/day mitigated) 303.71 2,078.89 1,058.30 2,355.95 30.53 2,386.48

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 303.71 2,428.89 1,058.30 13,276.26 110.24 13,386.50

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk040-046.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

Fugitive Dust Level of Detail: Low

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase: Fine Grading 10/4/2010 - 11/19/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

0.04 0.06 0.10

Phase Assumptions

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 43.04 43.04Mass Grading Off Road Diesel 110.58 988.69 424.21

13,275.54 2,772.46 0.00 2,772.46

2,772.62 42.61 2,815.23

Mass Grading Dust 0.00 0.00 0.00 0.00 13,275.54 0.00

0.13 13,276.02 46.32 13,322.34Mass Grading 10/04/2010-

11/19/2010

117.27 1,068.47 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28Fine Grading 10/04/2010-11/19/2010 0.55 7.23 2.78 0.01 0.03 0.30
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Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/4/2010 - 11/19/2010 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

Acres to be Paved: 13.43

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day
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For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

10.76 0.00 9.90 9.90

491.87 0.00 491.87

Mass Grading Off Road Diesel 110.58 840.39 424.21 0.00 0.00 10.76

0.00 2,355.23 0.00 2,355.23Mass Grading Dust 0.00 0.00 0.00

2,369.74 492.02 12.91 504.94

0.00 0.00 0.00

Mass Grading 10/04/2010-

11/19/2010

117.27 920.16 475.33 0.13 2,355.70 14.04

0.00 0.00 0.00 0.00Fine Grading Worker Trips 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.00

Fine Grading On Road Diesel 0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 10/04/2010-11/19/2010 0.55 7.23 2.78

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.08 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 31.66 0.00 0.00

0.01 0.00 0.00 0.01

0.02 0.03 0.04

Coating 10/04/2010-11/19/2010 31.69 0.06 1.08 0.00 0.01 0.00

0.01 0.05 0.03 0.08Building Worker Trips 0.29 0.55 9.29

0.11 0.01 0.09 0.10

0.00 7.81 7.81

Building Vendor Trips 0.20 2.36 1.83 0.00 0.02 0.10

0.00 0.00 8.49 8.49Building Off Road Diesel 79.83 616.54 281.51

8.69 0.02 7.93 7.95

0.04 0.06 0.10

Building 10/04/2010-11/19/2010 80.32 619.45 292.63 0.02 0.07 8.62

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 6.73 6.73

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 7.32 7.32Paving Off Road Diesel 71.85 526.41 263.09

0.00 0.00 0.00 0.00

0.05 6.95 7.00

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 7.56 7.71Asphalt 10/04/2010-11/19/2010 73.87 531.98 286.48

2,386.48 492.11 28.07 520.18

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,078.89 1,058.30 0.18 2,355.95 30.53

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 
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   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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Asphalt 10/04/2010-11/19/2010 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,428.89 1,058.30 0.18 13,276.26 110.24 13,386.50

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

492.11 28.07 520.18

Construction Unmitigated Detail Report:

2,772.71 101.41 2,874.12

2010 TOTALS (lbs/day mitigated) 303.71 2,078.89 1,058.30 2,355.95 30.53 2,386.48

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 303.71 2,428.89 1,058.30 13,276.26 110.24 13,386.50

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk040-046.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 12:21:08 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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9 Rollers (95 hp) operating at a 0.56 load factor for 8 hours per day

1 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

36 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

1 Crushing/Processing Equip (142 hp) operating at a 0.78 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

15 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

   Onsite Cut/Fill:  18260.9 cubic yards/day;  Offsite Cut/Fill: 25217.4 cubic yards/day

On Road Truck Travel (VMT): 2521.74

Off-Road Equipment:

10 Crawler Tractors (147 hp) operating at a 0.64 load factor for 8 hours per day

Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 2.51

Fugitive Dust Level of Detail: Low

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase: Fine Grading 10/4/2010 - 11/19/2010 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

Fugitive Dust Level of Detail: Default

0.04 0.06 0.10

Phase Assumptions

0.03 0.12 0.07 0.19Mass Grading Worker Trips 0.66 1.24 20.96

3.57 0.12 2.96 3.08

0.00 39.59 39.59

Mass Grading On Road Diesel 6.03 78.54 30.16 0.10 0.36 3.22

0.00 0.00 43.04 43.04Mass Grading Off Road Diesel 110.58 988.69 424.21

13,275.54 2,772.46 0.00 2,772.46

2,772.62 42.61 2,815.23

Mass Grading Dust 0.00 0.00 0.00 0.00 13,275.54 0.00

0.13 13,276.02 46.32 13,322.34Mass Grading 10/04/2010-

11/19/2010

117.27 1,068.47 475.33

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28Fine Grading 10/04/2010-

11/19/2010

0.55 7.23 2.78 0.01 0.03 0.30
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Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/4/2010 - 11/19/2010 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

Acres to be Paved: 13.43

Off-Road Equipment:

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day
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For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

   PM10: 69% PM25: 69% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Mass Grading 10/4/2010 - 11/19/2010 - Grading

For Soil Stablizing Measures, the Water exposed surfaces 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 

0.19 0.04 0.06 0.10

0.12 2.96 3.08

Mass Grading Worker Trips 0.66 1.24 20.96 0.03 0.12 0.07

0.10 0.36 3.22 3.57Mass Grading On Road Diesel 6.03 78.54 30.16

10.76 0.00 9.90 9.90

491.87 0.00 491.87

Mass Grading Off Road Diesel 110.58 840.39 424.21 0.00 0.00 10.76

0.00 2,355.23 0.00 2,355.23Mass Grading Dust 0.00 0.00 0.00

2,369.74 492.02 12.91 504.94

0.00 0.00 0.00

Mass Grading 10/04/2010-

11/19/2010

117.27 920.16 475.33 0.13 2,355.70 14.04
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0.33 0.01 0.27 0.28

0.00 0.00 0.00
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0.00 0.00 0.00 0.00Fine Grading Off Road Diesel 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Dust 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading 10/04/2010-

11/19/2010

0.55 7.23 2.78

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.06 1.08 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 31.66 0.00 0.00

0.01 0.00 0.00 0.01

0.02 0.03 0.04

Coating 10/04/2010-11/19/2010 31.69 0.06 1.08 0.00 0.01 0.00

0.01 0.05 0.03 0.08Building Worker Trips 0.29 0.55 9.29

0.11 0.01 0.09 0.10

0.00 7.81 7.81

Building Vendor Trips 0.20 2.36 1.83 0.00 0.02 0.10

0.00 0.00 8.49 8.49Building Off Road Diesel 79.83 616.54 281.51

8.69 0.02 7.93 7.95

0.04 0.06 0.10

Building 10/04/2010-11/19/2010 80.32 619.45 292.63 0.02 0.07 8.62

0.03 0.12 0.07 0.19Paving Worker Trips 0.68 1.28 21.75

0.20 0.01 0.16 0.17

0.00 6.73 6.73

Paving On Road Diesel 0.33 4.29 1.65 0.01 0.02 0.18

0.00 0.00 7.32 7.32Paving Off Road Diesel 71.85 526.41 263.09

0.00 0.00 0.00 0.00

0.05 6.95 7.00

Paving Off-Gas 1.01 0.00 0.00 0.00 0.00 0.00

0.03 0.14 7.56 7.71Asphalt 10/04/2010-11/19/2010 73.87 531.98 286.48

2,386.48 492.11 28.07 520.18

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 10/4/2010-11/19/2010 

Active Days: 35

303.71 2,078.89 1,058.30 0.18 2,355.95 30.53

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10
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   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Paving 10/4/2010 - 11/19/2010 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crushing/Processing Equip, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Crawler Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Crawler Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Unpaved Roads Measures, the Manage haul road dust 3x daily watering mitigation reduces emissions by:

   PM10: 61% PM25: 61% 
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   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/4/2010 - 11/19/2010 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2
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0.14

0.52 0.12 0.16 0.28

0.03 0.58 0.61

Building Worker Trips 1.87 3.50 59.36 0.07 0.33 0.19

0.03 0.10 0.63 0.73Building Vendor Trips 1.31 15.06 11.69

33.97 0.00 31.25 31.25

0.15 31.99 32.14

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97

0.10 0.43 34.79 35.22Building 11/22/2010-09/30/2011 83.00 743.90 352.56

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

0.22 59.42 59.63

Asphalt 11/22/2010-09/30/2011 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 11/22/2010-12/31/2010 

Active Days: 30

188.97 1,376.08 642.89 0.14 0.61 64.61 65.22

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.22 14.54 14.76

Construction Unmitigated Detail Report:

0.22 54.82 55.03

2011 TOTALS (lbs/day mitigated) 177.97 1,086.55 612.89 0.61 15.83 16.44

2011 TOTALS (lbs/day unmitigated) 177.97 1,273.29 612.89 0.61 59.61 60.22

0.22 15.78 16.00

0.22 59.42 59.63

2010 TOTALS (lbs/day mitigated) 188.97 1,174.38 642.89 0.61 17.18 17.79

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 188.97 1,376.08 642.89 0.61 64.61 65.22

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk047-091.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 01:29:12 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00
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Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00
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0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011
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0.03 0.51 0.55

Building Worker Trips 1.70 3.20 55.25 0.07 0.33 0.19

0.03 0.10 0.56 0.66Building Vendor Trips 1.20 13.57 10.84

31.40 0.00 28.89 28.89

0.15 29.57 29.72

Building Off Road Diesel 73.72 669.10 270.00 0.00 0.00 31.40

0.10 0.43 32.15 32.59Building 11/22/2010-09/30/2011 76.63 685.87 336.08

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.22 54.82 55.03

Asphalt 11/22/2010-09/30/2011 69.29 580.85 273.31 0.03 0.14 27.19

0.14 0.61 59.61 60.22Time Slice 1/3/2011-9/30/2011 Active 

Days: 195

177.97 1,273.29 612.89

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.07

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.55 0.06 1.07
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7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

Acres to be Paved: 86.34

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.16

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 11/22/2010 - 9/30/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.07

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.55 0.06 1.07

0.52 0.12 0.16 0.28

0.03 0.58 0.61

Building Worker Trips 1.87 3.50 59.36 0.07 0.33 0.19

0.03 0.10 0.63 0.73Building Vendor Trips 1.31 15.06 11.69

8.49 0.00 7.81 7.81

0.15 8.55 8.70

Building Off Road Diesel 79.83 616.54 281.51 0.00 0.00 8.49

0.10 0.43 9.31 9.74Building 11/22/2010-09/30/2011 83.00 635.10 352.56

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

7.32 0.00 6.73 6.73

0.00 0.00 0.00

Paving Off Road Diesel 71.85 526.41 263.09 0.00 0.00 7.32

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.71 0.05 6.95 7.00

0.22 15.78 16.00

Asphalt 11/22/2010-09/30/2011 73.87 531.98 286.48 0.03 0.14 7.56

0.14 0.61 17.18 17.79Time Slice 11/22/2010-12/31/2010 

Active Days: 30

188.97 1,174.38 642.89

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 11/22/2010 - 9/30/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.54 0.06 1.00

0.52 0.12 0.16 0.28

0.03 0.51 0.55

Building Worker Trips 1.70 3.20 55.25 0.07 0.33 0.19

0.03 0.10 0.56 0.66Building Vendor Trips 1.20 13.57 10.84

7.85 0.00 7.22 7.22

0.15 7.90 8.05

Building Off Road Diesel 73.72 568.73 270.00 0.00 0.00 7.85

0.10 0.43 8.60 9.03Building 11/22/2010-09/30/2011 76.63 585.51 336.08

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.11 0.05 6.40 6.45

0.22 14.54 14.76

Asphalt 11/22/2010-09/30/2011 69.29 494.48 273.31 0.03 0.14 6.97

0.14 0.61 15.83 16.44Time Slice 1/3/2011-9/30/2011 Active 

Days: 195

177.97 1,086.55 612.89
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   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2
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0.52 0.12 0.16 0.28
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0.03 0.10 0.63 0.73Building Vendor Trips 1.31 15.06 11.69

33.97 0.00 31.25 31.25

0.15 31.99 32.14

Building Off Road Diesel 79.83 725.34 281.51 0.00 0.00 33.97

0.10 0.43 34.79 35.22Building 11/22/2010-09/30/2011 83.00 743.90 352.56

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

29.27 0.00 26.93 26.93

0.00 0.00 0.00

Paving Off Road Diesel 71.85 619.31 263.09 0.00 0.00 29.27

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

29.66 0.05 27.15 27.20

0.22 59.42 59.63

Asphalt 11/22/2010-09/30/2011 73.87 624.88 286.48 0.03 0.14 29.52

PM2.5 Exhaust PM2.5

Time Slice 11/22/2010-12/31/2010 

Active Days: 30

188.97 1,376.08 642.89 0.14 0.61 64.61 65.22

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.22 14.54 14.76

Construction Unmitigated Detail Report:

0.22 54.82 55.03

2011 TOTALS (lbs/day mitigated) 177.97 1,086.55 612.89 0.61 15.83 16.44

2011 TOTALS (lbs/day unmitigated) 177.97 1,273.29 612.89 0.61 59.61 60.22

0.22 15.78 16.00

0.22 59.42 59.63

2010 TOTALS (lbs/day mitigated) 188.97 1,174.38 642.89 0.61 17.18 17.79

PM2.5 Dust PM2.5 Exhaust PM2.5

2010 TOTALS (lbs/day unmitigated) 188.97 1,376.08 642.89 0.61 64.61 65.22

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk047-091.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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26.96 0.00 24.81 24.81
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Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.22 54.82 55.03

Asphalt 11/22/2010-09/30/2011 69.29 580.85 273.31 0.03 0.14 27.19

0.14 0.61 59.61 60.22Time Slice 1/3/2011-9/30/2011 Active 

Days: 195

177.97 1,273.29 612.89

0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.07

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.55 0.06 1.07
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7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

Acres to be Paved: 86.34

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.16

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 11/22/2010 - 9/30/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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0.00 0.00 0.00 0.00

0.01 0.27 0.28

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.30 0.33Fine Grading On Road Diesel 0.55 7.23 2.78

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.33 0.01 0.27 0.28

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.55 7.23 2.78 0.01 0.03 0.30

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.07

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.55 0.06 1.07

0.52 0.12 0.16 0.28

0.03 0.58 0.61

Building Worker Trips 1.87 3.50 59.36 0.07 0.33 0.19

0.03 0.10 0.63 0.73Building Vendor Trips 1.31 15.06 11.69

8.49 0.00 7.81 7.81

0.15 8.55 8.70

Building Off Road Diesel 79.83 616.54 281.51 0.00 0.00 8.49

0.10 0.43 9.31 9.74Building 11/22/2010-09/30/2011 83.00 635.10 352.56

0.19 0.04 0.06 0.10

0.01 0.16 0.17

Paving Worker Trips 0.68 1.28 21.75 0.03 0.12 0.07

0.01 0.02 0.18 0.20Paving On Road Diesel 0.33 4.29 1.65

7.32 0.00 6.73 6.73

0.00 0.00 0.00

Paving Off Road Diesel 71.85 526.41 263.09 0.00 0.00 7.32

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.71 0.05 6.95 7.00

0.22 15.78 16.00

Asphalt 11/22/2010-09/30/2011 73.87 531.98 286.48 0.03 0.14 7.56

0.14 0.61 17.18 17.79Time Slice 11/22/2010-12/31/2010 

Active Days: 30

188.97 1,174.38 642.89

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 11/22/2010 - 9/30/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 11/22/2010 - 9/30/2011 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 11/22/2010-

09/30/2011

0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.51 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 11/22/2010-09/30/2011 31.54 0.06 1.00

0.52 0.12 0.16 0.28

0.03 0.51 0.55

Building Worker Trips 1.70 3.20 55.25 0.07 0.33 0.19

0.03 0.10 0.56 0.66Building Vendor Trips 1.20 13.57 10.84

7.85 0.00 7.22 7.22

0.15 7.90 8.05

Building Off Road Diesel 73.72 568.73 270.00 0.00 0.00 7.85

0.10 0.43 8.60 9.03Building 11/22/2010-09/30/2011 76.63 585.51 336.08

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.11 0.05 6.40 6.45

0.22 14.54 14.76

Asphalt 11/22/2010-09/30/2011 69.29 494.48 273.31 0.03 0.14 6.97

0.14 0.61 15.83 16.44Time Slice 1/3/2011-9/30/2011 Active 

Days: 195

177.97 1,086.55 612.89
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   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 11/22/2010 - 9/30/2011 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.05

0.05

0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/03/2011-10/07/2011 31.97 0.06 1.00

0.01 0.00 0.00 0.01

0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00

0.00 0.00 0.01 0.01Building Vendor Trips 0.03 0.30 0.24

40.09 0.00 36.88 36.88

0.00 36.90 36.90

Building Off Road Diesel 95.02 847.36 344.65 0.00 0.00 40.09

0.00 0.01 40.10 40.11Building 10/03/2011-10/07/2011 95.09 847.74 346.13

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.07 62.15 62.21

Asphalt 10/03/2011-10/07/2011 69.29 580.85 273.31 0.03 0.14 27.19

PM2.5 Exhaust PM2.5

Time Slice 10/3/2011-10/7/2011 Active 

Days: 5

196.86 1,435.16 622.94 0.05 0.19 67.56 67.75

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 15.88 15.95

Construction Unmitigated Detail Report:

0.07 62.15 62.21

2011 TOTALS (lbs/day mitigated) 196.86 1,221.69 622.94 0.19 17.27 17.46

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 196.86 1,435.16 622.94 0.19 67.56 67.75

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk092.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.32

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/3/2011 - 10/7/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26
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0.01 0.00 0.00 0.01

0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00

0.00 0.00 0.01 0.01Building Vendor Trips 0.03 0.30 0.24

10.02 0.00 9.22 9.22

0.00 9.24 9.24

Building Off Road Diesel 95.02 720.26 344.65 0.00 0.00 10.02

0.00 0.01 10.04 10.05Building 10/03/2011-10/07/2011 95.09 720.64 346.13

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.11 0.05 6.40 6.45

0.07 15.88 15.95

Asphalt 10/03/2011-10/07/2011 69.29 494.48 273.31 0.03 0.14 6.97

0.05 0.19 17.27 17.46Time Slice 10/3/2011-10/7/2011 Active 

Days: 5

196.86 1,221.69 622.94

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/3/2011 - 10/7/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

15 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

11 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

13 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

76 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

5 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

13 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

3 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day
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For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/03/2011-10/07/2011 31.97 0.06 1.00
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   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.05

0.05

0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/03/2011-10/07/2011 31.97 0.06 1.00

0.01 0.00 0.00 0.01

0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00

0.00 0.00 0.01 0.01Building Vendor Trips 0.03 0.30 0.24

40.09 0.00 36.88 36.88

0.00 36.90 36.90

Building Off Road Diesel 95.02 847.36 344.65 0.00 0.00 40.09

0.00 0.01 40.10 40.11Building 10/03/2011-10/07/2011 95.09 847.74 346.13

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

27.33 0.05 25.01 25.06

0.07 62.15 62.21

Asphalt 10/03/2011-10/07/2011 69.29 580.85 273.31 0.03 0.14 27.19

PM2.5 Exhaust PM2.5

Time Slice 10/3/2011-10/7/2011 Active 

Days: 5

196.86 1,435.16 622.94 0.05 0.19 67.56 67.75

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 15.88 15.95

Construction Unmitigated Detail Report:

0.07 62.15 62.21

2011 TOTALS (lbs/day mitigated) 196.86 1,221.69 622.94 0.19 17.27 17.46

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 196.86 1,435.16 622.94 0.19 67.56 67.75

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk092.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

15 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

11 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

13 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

76 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

5 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

13 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

Off-Road Equipment:

9 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

3 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.32

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/3/2011 - 10/7/2011 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26
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For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/3/2011 - 10/7/2011 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.24 0.25

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.26 0.29Fine Grading On Road Diesel 0.51 6.51 2.50

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.29 0.01 0.24 0.25

0.00 0.00 0.01

Fine Grading 10/03/2011-10/07/2011 0.51 6.51 2.50 0.01 0.03 0.26

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.06 1.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 31.94 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/03/2011-10/07/2011 31.97 0.06 1.00

0.01 0.00 0.00 0.01

0.00 0.01 0.01

Building Worker Trips 0.04 0.07 1.24 0.00 0.01 0.00

0.00 0.00 0.01 0.01Building Vendor Trips 0.03 0.30 0.24

10.02 0.00 9.22 9.22

0.00 9.24 9.24

Building Off Road Diesel 95.02 720.26 344.65 0.00 0.00 10.02

0.00 0.01 10.04 10.05Building 10/03/2011-10/07/2011 95.09 720.64 346.13

0.19 0.04 0.06 0.10

0.01 0.14 0.15

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.01 0.02 0.16 0.17Paving On Road Diesel 0.30 3.86 1.49

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

7.11 0.05 6.40 6.45

0.07 15.88 15.95

Asphalt 10/03/2011-10/07/2011 69.29 494.48 273.31 0.03 0.14 6.97

0.05 0.19 17.27 17.46Time Slice 10/3/2011-10/7/2011 Active 

Days: 5

196.86 1,221.69 622.94

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/3/2011 - 10/7/2011 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/3/2011 - 10/7/2011 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.14

0.14

0.14

0.14

0.57 0.13 0.18 0.31

0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21

0.03 0.11 0.62 0.73Building Vendor Trips 1.34 15.06 12.00

34.54 0.00 31.77 31.77

0.17 32.52 32.69

Building Off Road Diesel 81.44 730.64 297.87 0.00 0.00 34.54

0.11 0.47 35.37 35.83Building 10/10/2011-10/19/2012 84.62 749.18 369.70

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.07 0.03

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

27.16 0.04 24.87 24.91

0.21 57.39 57.61

Asphalt 10/10/2011-10/19/2012 68.00 577.06 271.85 0.03 0.12 27.04

PM2.5 Exhaust PM2.5

Time Slice 10/10/2011-12/30/2011 

Active Days: 60

177.84 1,326.41 642.49 0.14 0.60 62.41 63.01

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.21 14.04 14.25

Construction Unmitigated Detail Report:

0.21 53.92 54.13

2012 TOTALS (lbs/day mitigated) 170.22 1,046.87 616.13 0.60 15.29 15.89

2012 TOTALS (lbs/day unmitigated) 170.22 1,228.45 616.13 0.60 58.64 59.23

0.21 14.96 15.17

0.21 57.39 57.61

2011 TOTALS (lbs/day mitigated) 177.84 1,130.44 642.49 0.60 16.29 16.88

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 177.84 1,326.41 642.49 0.60 62.41 63.01

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk093-144.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading On Road Diesel 0.01 0.11 0.04

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.11 0.04 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.84

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.21 0.05 0.84

0.57 0.13 0.18 0.31

0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21

0.03 0.11 0.55 0.66Building Vendor Trips 1.22 13.45 11.10

32.67 0.00 30.06 30.06

0.17 30.74 30.91

Building Off Road Diesel 77.33 675.20 287.82 0.00 0.00 32.67

0.11 0.47 33.43 33.90Building 10/10/2011-10/19/2012 80.23 691.83 354.57

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.06 0.02

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

25.32 0.04 23.18 23.22

0.21 53.92 54.13

Asphalt 10/10/2011-10/19/2012 64.77 536.47 260.69 0.03 0.12 25.20

0.14 0.60 58.64 59.23Time Slice 1/2/2012-10/19/2012 Active 

Days: 210

170.22 1,228.45 616.13

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01Fine Grading On Road Diesel 0.01 0.12 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.12 0.05 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.90

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.22 0.05 0.90
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10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

9 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

4 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

12 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 4.3

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/10/2011 - 10/19/2012 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01Fine Grading On Road Diesel 0.01 0.12 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.12 0.05 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.90

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.22 0.05 0.90

0.57 0.13 0.18 0.31

0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21

0.03 0.11 0.62 0.73Building Vendor Trips 1.34 15.06 12.00

8.63 0.00 7.94 7.94

0.17 8.69 8.86

Building Off Road Diesel 81.44 621.05 297.87 0.00 0.00 8.63

0.11 0.47 9.46 9.93Building 10/10/2011-10/19/2012 84.62 639.58 369.70

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.07 0.03

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

6.94 0.04 6.26 6.31

0.21 14.96 15.17

Asphalt 10/10/2011-10/19/2012 68.00 490.69 271.85 0.03 0.12 6.81

0.14 0.60 16.29 16.88Time Slice 10/10/2011-12/30/2011 

Active Days: 60

177.84 1,130.44 642.49

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/10/2011 - 10/19/2012 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading On Road Diesel 0.01 0.11 0.04

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.11 0.04 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.84

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.21 0.05 0.84

0.57 0.13 0.18 0.31

0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21

0.03 0.11 0.55 0.66Building Vendor Trips 1.22 13.45 11.10

8.17 0.00 7.52 7.52

0.17 8.19 8.36

Building Off Road Diesel 77.33 573.92 287.82 0.00 0.00 8.17

0.11 0.47 8.93 9.40Building 10/10/2011-10/19/2012 80.23 590.55 354.57

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.06 0.02

6.28 0.00 5.78 5.78

0.00 0.00 0.00

Paving Off Road Diesel 64.18 455.03 241.83 0.00 0.00 6.28

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

6.48 0.04 5.84 5.88

0.21 14.04 14.25

Asphalt 10/10/2011-10/19/2012 64.77 456.17 260.69 0.03 0.12 6.35

0.14 0.60 15.29 15.89Time Slice 1/2/2012-10/19/2012 Active 

Days: 210

170.22 1,046.87 616.13
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.14

0.14

0.14

0.14

0.57 0.13 0.18 0.31

0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21

0.03 0.11 0.62 0.73Building Vendor Trips 1.34 15.06 12.00

34.54 0.00 31.77 31.77

0.17 32.52 32.69

Building Off Road Diesel 81.44 730.64 297.87 0.00 0.00 34.54

0.11 0.47 35.37 35.83Building 10/10/2011-10/19/2012 84.62 749.18 369.70

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.07 0.03

26.96 0.00 24.81 24.81

0.00 0.00 0.00

Paving Off Road Diesel 67.35 575.82 251.58 0.00 0.00 26.96

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

27.16 0.04 24.87 24.91

0.21 57.39 57.61

Asphalt 10/10/2011-10/19/2012 68.00 577.06 271.85 0.03 0.12 27.04

PM2.5 Exhaust PM2.5

Time Slice 10/10/2011-12/30/2011 

Active Days: 60

177.84 1,326.41 642.49 0.14 0.60 62.41 63.01

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.21 14.04 14.25

Construction Unmitigated Detail Report:

0.21 53.92 54.13

2012 TOTALS (lbs/day mitigated) 170.22 1,046.87 616.13 0.60 15.29 15.89

2012 TOTALS (lbs/day unmitigated) 170.22 1,228.45 616.13 0.60 58.64 59.23

0.21 14.96 15.17

0.21 57.39 57.61

2011 TOTALS (lbs/day mitigated) 177.84 1,130.44 642.49 0.60 16.29 16.88

PM2.5 Dust PM2.5 Exhaust PM2.5

2011 TOTALS (lbs/day unmitigated) 177.84 1,326.41 642.49 0.60 62.41 63.01

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk093-144.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading On Road Diesel 0.01 0.11 0.04

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.11 0.04 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.84

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.21 0.05 0.84

0.57 0.13 0.18 0.31

0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21

0.03 0.11 0.55 0.66Building Vendor Trips 1.22 13.45 11.10

32.67 0.00 30.06 30.06

0.17 30.74 30.91

Building Off Road Diesel 77.33 675.20 287.82 0.00 0.00 32.67

0.11 0.47 33.43 33.90Building 10/10/2011-10/19/2012 80.23 691.83 354.57

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.06 0.02

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

25.32 0.04 23.18 23.22

0.21 53.92 54.13

Asphalt 10/10/2011-10/19/2012 64.77 536.47 260.69 0.03 0.12 25.20

0.14 0.60 58.64 59.23Time Slice 1/2/2012-10/19/2012 Active 

Days: 210

170.22 1,228.45 616.13

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01Fine Grading On Road Diesel 0.01 0.12 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.12 0.05 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.90

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.22 0.05 0.90
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10 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

13 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

9 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

9 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

70 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

4 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

12 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

2 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

Acres to be Paved: 1.92

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 4.3

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/10/2011 - 10/19/2012 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.01Fine Grading On Road Diesel 0.01 0.12 0.05

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.12 0.05 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.90

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.22 0.05 0.90

0.57 0.13 0.18 0.31

0.04 0.57 0.61

Building Worker Trips 1.84 3.47 59.82 0.08 0.36 0.21

0.03 0.11 0.62 0.73Building Vendor Trips 1.34 15.06 12.00

8.63 0.00 7.94 7.94

0.17 8.69 8.86

Building Off Road Diesel 81.44 621.05 297.87 0.00 0.00 8.63

0.11 0.47 9.46 9.93Building 10/10/2011-10/19/2012 84.62 639.58 369.70

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.62 1.17 20.24 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.07 0.03

6.74 0.00 6.20 6.20

0.00 0.00 0.00

Paving Off Road Diesel 67.35 489.44 251.58 0.00 0.00 6.74

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

6.94 0.04 6.26 6.31

0.21 14.96 15.17

Asphalt 10/10/2011-10/19/2012 68.00 490.69 271.85 0.03 0.12 6.81

0.14 0.60 16.29 16.88Time Slice 10/10/2011-12/30/2011 

Active Days: 60

177.84 1,130.44 642.49

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/10/2011 - 10/19/2012 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/10/2011 - 10/19/2012 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading On Road Diesel 0.01 0.11 0.04

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading 10/10/2011-

10/19/2012

0.01 0.11 0.04 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.84

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 25.19 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/10/2011-10/19/2012 25.21 0.05 0.84

0.57 0.13 0.18 0.31

0.04 0.50 0.54

Building Worker Trips 1.68 3.18 55.65 0.08 0.36 0.21

0.03 0.11 0.55 0.66Building Vendor Trips 1.22 13.45 11.10

8.17 0.00 7.52 7.52

0.17 8.19 8.36

Building Off Road Diesel 77.33 573.92 287.82 0.00 0.00 8.17

0.11 0.47 8.93 9.40Building 10/10/2011-10/19/2012 80.23 590.55 354.57

0.19 0.04 0.06 0.10

0.00 0.00 0.00

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.00 0.00 0.00 0.00Paving On Road Diesel 0.01 0.06 0.02

6.28 0.00 5.78 5.78

0.00 0.00 0.00

Paving Off Road Diesel 64.18 455.03 241.83 0.00 0.00 6.28

0.00 0.00 0.00 0.00Paving Off-Gas 0.02 0.00 0.00

6.48 0.04 5.84 5.88

0.21 14.04 14.25

Asphalt 10/10/2011-10/19/2012 64.77 456.17 260.69 0.03 0.12 6.35

0.14 0.60 15.29 15.89Time Slice 1/2/2012-10/19/2012 Active 

Days: 210

170.22 1,046.87 616.13
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   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/10/2011 - 10/19/2012 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.07

0.07

0.07

0.07

0.15 0.04 0.05 0.08

0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06

0.01 0.03 0.15 0.18Building Vendor Trips 0.33 3.62 2.99

28.60 0.00 26.31 26.31

0.04 26.50 26.54

Building Off Road Diesel 66.80 589.44 251.22 0.00 0.00 28.60

0.03 0.13 28.81 28.93Building 10/22/2012-01/25/2013 67.59 593.92 269.21

0.19 0.04 0.06 0.10

0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.01 0.02 0.14 0.16Paving On Road Diesel 0.28 3.44 1.33

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

25.47 0.05 23.30 23.35

0.11 50.01 50.11

Asphalt 10/22/2012-01/25/2013 66.03 539.84 261.99 0.03 0.14 25.33

PM2.5 Exhaust PM2.5

Time Slice 10/22/2012-12/31/2012 

Active Days: 51

160.25 1,139.61 534.31 0.07 0.31 54.37 54.67

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.11 11.86 11.96

Construction Unmitigated Detail Report:

0.11 45.87 45.98

2013 TOTALS (lbs/day mitigated) 153.53 899.89 518.33 0.31 12.90 13.21

2013 TOTALS (lbs/day unmitigated) 153.53 1,056.37 518.33 0.31 49.87 50.18

0.11 12.94 13.04

0.11 50.01 50.11

2012 TOTALS (lbs/day mitigated) 160.25 970.89 534.31 0.31 14.07 14.38

PM2.5 Dust PM2.5 Exhaust PM2.5

2012 TOTALS (lbs/day unmitigated) 160.25 1,139.61 534.31 0.31 54.37 54.67

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk145-158.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.20 0.23Fine Grading On Road Diesel 0.42 5.11 1.98

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.23 0.01 0.18 0.19

0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.42 5.11 1.98 0.01 0.03 0.20

0.00 0.01 0.00 0.01Coating Worker Trips 0.02 0.05 0.81

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.17 0.05 0.81

0.15 0.04 0.05 0.08

0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06

0.01 0.03 0.13 0.16Building Vendor Trips 0.30 3.20 2.75

25.70 0.00 23.65 23.65

0.04 23.81 23.86

Building Off Road Diesel 63.06 545.10 245.76 0.00 0.00 25.70

0.03 0.13 25.89 26.02Building 10/22/2012-01/25/2013 63.77 549.08 262.44

0.19 0.04 0.06 0.10

0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07

0.01 0.02 0.12 0.14Paving On Road Diesel 0.25 3.03 1.18

23.59 0.00 21.71 21.71

0.00 0.00 0.00

Paving Off Road Diesel 61.39 498.12 234.42 0.00 0.00 23.59

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

23.92 0.05 21.87 21.92

0.11 45.87 45.98

Asphalt 10/22/2012-01/25/2013 63.16 502.13 253.10 0.03 0.14 23.78

0.07 0.31 49.87 50.18Time Slice 1/1/2013-1/25/2013 Active 

Days: 19

153.53 1,056.37 518.33

0.00 0.00 0.00 0.00

0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.23 0.26Fine Grading On Road Diesel 0.47 5.80 2.24

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.26 0.01 0.21 0.22

0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.47 5.80 2.24 0.01 0.03 0.23

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.87

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.18 0.05 0.87
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9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

Acres to be Paved: 26.86

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/22/2012 - 1/25/2013 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0
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0.00 0.00 0.00 0.00

0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.23 0.26Fine Grading On Road Diesel 0.47 5.80 2.24

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.26 0.01 0.21 0.22

0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.47 5.80 2.24 0.01 0.03 0.23

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.87

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.18 0.05 0.87

0.15 0.04 0.05 0.08

0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06

0.01 0.03 0.15 0.18Building Vendor Trips 0.33 3.62 2.99

7.15 0.00 6.58 6.58

0.04 6.76 6.81

Building Off Road Diesel 66.80 501.02 251.22 0.00 0.00 7.15

0.03 0.13 7.35 7.48Building 10/22/2012-01/25/2013 67.59 505.50 269.21

0.19 0.04 0.06 0.10

0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.01 0.02 0.14 0.16Paving On Road Diesel 0.28 3.44 1.33

6.28 0.00 5.78 5.78

0.00 0.00 0.00

Paving Off Road Diesel 64.18 455.03 241.83 0.00 0.00 6.28

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

6.63 0.05 5.96 6.01

0.11 12.94 13.04

Asphalt 10/22/2012-01/25/2013 66.03 459.54 261.99 0.03 0.14 6.49

0.07 0.31 14.07 14.38Time Slice 10/22/2012-12/31/2012 

Active Days: 51

160.25 970.89 534.31

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/22/2012 - 1/25/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.20 0.23Fine Grading On Road Diesel 0.42 5.11 1.98

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.23 0.01 0.18 0.19

0.00 0.00 0.00

Fine Grading 10/22/2012-01/25/2013 0.42 5.11 1.98 0.01 0.03 0.20

0.00 0.01 0.00 0.01Coating Worker Trips 0.02 0.05 0.81

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.17 0.05 0.81

0.15 0.04 0.05 0.08

0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06

0.01 0.03 0.13 0.16Building Vendor Trips 0.30 3.20 2.75

6.43 0.00 5.91 5.91

0.04 6.08 6.12

Building Off Road Diesel 63.06 463.33 245.76 0.00 0.00 6.43

0.03 0.13 6.61 6.74Building 10/22/2012-01/25/2013 63.77 467.31 262.44

0.19 0.04 0.06 0.10

0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07

0.01 0.02 0.12 0.14Paving On Road Diesel 0.25 3.03 1.18

5.90 0.00 5.43 5.43

0.00 0.00 0.00

Paving Off Road Diesel 61.39 423.40 234.42 0.00 0.00 5.90

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

6.23 0.05 5.59 5.64

0.11 11.86 11.96

Asphalt 10/22/2012-01/25/2013 63.16 427.41 253.10 0.03 0.14 6.09

0.07 0.31 12.90 13.21Time Slice 1/1/2013-1/25/2013 Active 

Days: 19

153.53 899.89 518.33
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   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.07

0.07

0.07

0.07

0.15 0.04 0.05 0.08

0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06

0.01 0.03 0.15 0.18Building Vendor Trips 0.33 3.62 2.99

28.60 0.00 26.31 26.31

0.04 26.50 26.54

Building Off Road Diesel 66.80 589.44 251.22 0.00 0.00 28.60

0.03 0.13 28.81 28.93Building 10/22/2012-01/25/2013 67.59 593.92 269.21

0.19 0.04 0.06 0.10

0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.01 0.02 0.14 0.16Paving On Road Diesel 0.28 3.44 1.33

25.12 0.00 23.11 23.11

0.00 0.00 0.00

Paving Off Road Diesel 64.18 535.33 241.83 0.00 0.00 25.12

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

25.47 0.05 23.30 23.35

0.11 50.01 50.11

Asphalt 10/22/2012-01/25/2013 66.03 539.84 261.99 0.03 0.14 25.33

PM2.5 Exhaust PM2.5

Time Slice 10/22/2012-12/31/2012 

Active Days: 51

160.25 1,139.61 534.31 0.07 0.31 54.37 54.67

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.11 11.86 11.96

Construction Unmitigated Detail Report:

0.11 45.87 45.98

2013 TOTALS (lbs/day mitigated) 153.53 899.89 518.33 0.31 12.90 13.21

2013 TOTALS (lbs/day unmitigated) 153.53 1,056.37 518.33 0.31 49.87 50.18

0.11 12.94 13.04

0.11 50.01 50.11

2012 TOTALS (lbs/day mitigated) 160.25 970.89 534.31 0.31 14.07 14.38

PM2.5 Dust PM2.5 Exhaust PM2.5

2012 TOTALS (lbs/day unmitigated) 160.25 1,139.61 534.31 0.31 54.37 54.67

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk145-158.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 01:58:15 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.20 0.23Fine Grading On Road Diesel 0.42 5.11 1.98

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.23 0.01 0.18 0.19

0.00 0.00 0.00

Fine Grading 10/22/2012-

01/25/2013

0.42 5.11 1.98 0.01 0.03 0.20

0.00 0.01 0.00 0.01Coating Worker Trips 0.02 0.05 0.81

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.17 0.05 0.81

0.15 0.04 0.05 0.08

0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06

0.01 0.03 0.13 0.16Building Vendor Trips 0.30 3.20 2.75

25.70 0.00 23.65 23.65

0.04 23.81 23.86

Building Off Road Diesel 63.06 545.10 245.76 0.00 0.00 25.70

0.03 0.13 25.89 26.02Building 10/22/2012-01/25/2013 63.77 549.08 262.44

0.19 0.04 0.06 0.10

0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07

0.01 0.02 0.12 0.14Paving On Road Diesel 0.25 3.03 1.18

23.59 0.00 21.71 21.71

0.00 0.00 0.00

Paving Off Road Diesel 61.39 498.12 234.42 0.00 0.00 23.59

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

23.92 0.05 21.87 21.92

0.11 45.87 45.98

Asphalt 10/22/2012-01/25/2013 63.16 502.13 253.10 0.03 0.14 23.78

0.07 0.31 49.87 50.18Time Slice 1/1/2013-1/25/2013 Active 

Days: 19

153.53 1,056.37 518.33

0.00 0.00 0.00 0.00

0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.23 0.26Fine Grading On Road Diesel 0.47 5.80 2.24

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.26 0.01 0.21 0.22

0.00 0.00 0.00

Fine Grading 10/22/2012-

01/25/2013

0.47 5.80 2.24 0.01 0.03 0.23

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.87

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.18 0.05 0.87
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9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

6 Scrapers (313 hp) operating at a 0.72 load factor for 8 hours per day

4 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 0 hours per day

10 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

18 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

8 Rollers (95 hp) operating at a 0.56 load factor for 6 hours per day

6 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

8 Excavators (168 hp) operating at a 0.57 load factor for 8 hours per day

4 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

3 Off Highway Tractors (267 hp) operating at a 0.65 load factor for 8 hours per day

14 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

Acres to be Paved: 26.86

Off-Road Equipment:

Fugitive Dust Level of Detail: Default

   0 lbs per acre-day

On Road Truck Travel (VMT): 232.15

Off-Road Equipment:

Phase Assumptions

Phase: Fine Grading 10/22/2012 - 1/25/2013 - Surrogate for Paving On-Road Trucks

Total Acres Disturbed: 0

Maximum Daily Acreage Disturbed: 0



Page: 1

9/17/2010 01:58:15 PM

0.00 0.00 0.00 0.00

0.01 0.21 0.22

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.23 0.26Fine Grading On Road Diesel 0.47 5.80 2.24

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.26 0.01 0.21 0.22

0.00 0.00 0.00

Fine Grading 10/22/2012-

01/25/2013

0.47 5.80 2.24 0.01 0.03 0.23

0.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.87

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.18 0.05 0.87

0.15 0.04 0.05 0.08

0.01 0.14 0.15

Building Worker Trips 0.45 0.86 15.00 0.02 0.10 0.06

0.01 0.03 0.15 0.18Building Vendor Trips 0.33 3.62 2.99

7.15 0.00 6.58 6.58

0.04 6.76 6.81

Building Off Road Diesel 66.80 501.02 251.22 0.00 0.00 7.15

0.03 0.13 7.35 7.48Building 10/22/2012-01/25/2013 67.59 505.50 269.21

0.19 0.04 0.06 0.10

0.01 0.12 0.13

Paving Worker Trips 0.57 1.08 18.83 0.03 0.12 0.07

0.01 0.02 0.14 0.16Paving On Road Diesel 0.28 3.44 1.33

6.28 0.00 5.78 5.78

0.00 0.00 0.00

Paving Off Road Diesel 64.18 455.03 241.83 0.00 0.00 6.28

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

6.63 0.05 5.96 6.01

0.11 12.94 13.04

Asphalt 10/22/2012-01/25/2013 66.03 459.54 261.99 0.03 0.14 6.49

0.07 0.31 14.07 14.38Time Slice 10/22/2012-12/31/2012 

Active Days: 51

160.25 970.89 534.31

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/22/2012 - 1/25/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50
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For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Tractors, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Excavators, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Paving 10/22/2012 - 1/25/2013 - Asphalt Paving

For Excavators, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

0.00 0.00 0.00 0.00

0.01 0.18 0.19

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

0.01 0.03 0.20 0.23Fine Grading On Road Diesel 0.42 5.11 1.98

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00Fine Grading Dust 0.00 0.00 0.00

0.23 0.01 0.18 0.19

0.00 0.00 0.00

Fine Grading 10/22/2012-

01/25/2013

0.42 5.11 1.98 0.01 0.03 0.20

0.00 0.01 0.00 0.01Coating Worker Trips 0.02 0.05 0.81

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Architectural Coating 26.15 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 10/22/2012-01/25/2013 26.17 0.05 0.81

0.15 0.04 0.05 0.08

0.01 0.12 0.13

Building Worker Trips 0.41 0.78 13.94 0.02 0.10 0.06

0.01 0.03 0.13 0.16Building Vendor Trips 0.30 3.20 2.75

6.43 0.00 5.91 5.91

0.04 6.08 6.12

Building Off Road Diesel 63.06 463.33 245.76 0.00 0.00 6.43

0.03 0.13 6.61 6.74Building 10/22/2012-01/25/2013 63.77 467.31 262.44

0.19 0.04 0.06 0.10

0.01 0.11 0.11

Paving Worker Trips 0.52 0.98 17.50 0.03 0.12 0.07

0.01 0.02 0.12 0.14Paving On Road Diesel 0.25 3.03 1.18

5.90 0.00 5.43 5.43

0.00 0.00 0.00

Paving Off Road Diesel 61.39 423.40 234.42 0.00 0.00 5.90

0.00 0.00 0.00 0.00Paving Off-Gas 1.01 0.00 0.00

6.23 0.05 5.59 5.64

0.11 11.86 11.96

Asphalt 10/22/2012-01/25/2013 63.16 427.41 253.10 0.03 0.14 6.09

0.07 0.31 12.90 13.21Time Slice 1/1/2013-1/25/2013 Active 

Days: 19

153.53 899.89 518.33
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

The following mitigation measures apply to Phase: Building Construction 10/22/2012 - 1/25/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Scrapers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Scrapers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rollers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Tractors, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 
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   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



SO2

0.05

0.05

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.85 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 27.49 0.00 0.00

0.01 0.00 0.00 0.01

0.05 0.07 0.12

Coating 01/28/2013-06/14/2013 27.51 0.05 0.85 0.00 0.01 0.00

0.03 0.15 0.08 0.23Building Worker Trips 0.62 1.17 20.94

0.24 0.01 0.18 0.19

0.00 23.65 23.65

Building Vendor Trips 0.45 4.81 4.13 0.01 0.04 0.20

0.00 0.00 25.70 25.70Building Off Road Diesel 63.06 545.10 245.76

26.17 0.07 23.90 23.96

0.07 23.90 23.97

Building 01/28/2013-06/14/2013 64.13 551.08 270.83 0.04 0.19 25.98

PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active 

Days: 100

91.64 551.13 271.68 0.05 0.20 25.99 26.18

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 6.16 6.23

Construction Unmitigated Detail Report:

0.07 23.90 23.97

2013 TOTALS (lbs/day mitigated) 91.64 469.36 271.68 0.20 6.71 6.91

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 91.64 551.13 271.68 0.20 25.99 26.18

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk159-178.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.85

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 27.49 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 01/28/2013-06/14/2013 27.51 0.05 0.85

0.23 0.05 0.07 0.12

0.01 0.18 0.19

Building Worker Trips 0.62 1.17 20.94 0.03 0.15 0.08

0.01 0.04 0.20 0.24Building Vendor Trips 0.45 4.81 4.13

6.43 0.00 5.91 5.91

0.07 6.16 6.23

Building Off Road Diesel 63.06 463.33 245.76 0.00 0.00 6.43

0.04 0.19 6.71 6.90Building 01/28/2013-06/14/2013 64.13 469.32 270.83

6.91 0.07 6.16 6.23

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active 

Days: 100

91.64 469.36 271.68 0.05 0.20 6.71

SO2 PM10 Dust PM10 Exhaust PM10ROG NOx CO

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 1/28/2013 - 6/14/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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   PM10: 50% PM25: 50% 

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

The following mitigation measures apply to Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

Construction Related Mitigation Measures



SO2

0.05

0.05

0.01 0.00 0.00 0.01

0.00 0.00 0.00

Coating Worker Trips 0.03 0.05 0.85 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 27.49 0.00 0.00

0.01 0.00 0.00 0.01

0.05 0.07 0.12

Coating 01/28/2013-06/14/2013 27.51 0.05 0.85 0.00 0.01 0.00

0.03 0.15 0.08 0.23Building Worker Trips 0.62 1.17 20.94

0.24 0.01 0.18 0.19

0.00 23.65 23.65

Building Vendor Trips 0.45 4.81 4.13 0.01 0.04 0.20

0.00 0.00 25.70 25.70Building Off Road Diesel 63.06 545.10 245.76

26.17 0.07 23.90 23.96

0.07 23.90 23.97

Building 01/28/2013-06/14/2013 64.13 551.08 270.83 0.04 0.19 25.98

PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active 

Days: 100

91.64 551.13 271.68 0.05 0.20 25.99 26.18

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.07 6.16 6.23

Construction Unmitigated Detail Report:

0.07 23.90 23.97

2013 TOTALS (lbs/day mitigated) 91.64 469.36 271.68 0.20 6.71 6.91

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 91.64 551.13 271.68 0.20 25.99 26.18

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk159-178.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.00 0.00 0.010.00 0.01 0.00 0.01Coating Worker Trips 0.03 0.05 0.85

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Architectural Coating 27.49 0.00 0.00 0.00 0.00 0.00

0.00 0.01 0.00 0.01Coating 01/28/2013-06/14/2013 27.51 0.05 0.85

0.23 0.05 0.07 0.12

0.01 0.18 0.19

Building Worker Trips 0.62 1.17 20.94 0.03 0.15 0.08

0.01 0.04 0.20 0.24Building Vendor Trips 0.45 4.81 4.13

6.43 0.00 5.91 5.91

0.07 6.16 6.23

Building Off Road Diesel 63.06 463.33 245.76 0.00 0.00 6.43

0.04 0.19 6.71 6.90Building 01/28/2013-06/14/2013 64.13 469.32 270.83

6.91 0.07 6.16 6.23

PM2.5 Dust PM2.5 Exhaust PM2.5

Time Slice 1/28/2013-6/14/2013 Active 

Days: 100

91.64 469.36 271.68 0.05 0.20 6.71

SO2 PM10 Dust PM10 Exhaust PM10ROG NOx CO

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

8 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

Phase: Architectural Coating 1/28/2013 - 6/14/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

11 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

9 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

12 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 8 hours per day

5 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

67 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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   PM10: 50% PM25: 50% 

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Graders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

The following mitigation measures apply to Phase: Building Construction 1/28/2013 - 6/14/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

Construction Related Mitigation Measures



SO2

0.04

0.04

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 25.93 0.00 0.00

0.01 0.00 0.00 0.00

0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00

0.03 0.12 0.07 0.20Building Worker Trips 0.53 1.00 17.88

0.20 0.01 0.15 0.17

0.00 20.25 20.25

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17

0.00 0.00 22.01 22.01Building Off Road Diesel 53.75 471.70 210.80

22.41 0.06 20.46 20.52

0.06 20.47 20.53

Building 06/17/2013-10/18/2013 54.66 476.82 232.22 0.04 0.16 22.25

PM2.5 Exhaust PM2.5

Time Slice 6/17/2013-10/18/2013 

Active Days: 90

80.61 476.87 233.03 0.04 0.17 22.25 22.42

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.06 5.28 5.34

Construction Unmitigated Detail Report:

0.06 20.47 20.53

2013 TOTALS (lbs/day mitigated) 80.61 406.11 233.03 0.17 5.75 5.91

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 80.61 476.87 233.03 0.17 22.25 22.42

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk179-196.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 25.93 0.00 0.00

0.01 0.00 0.00 0.00

0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00

0.03 0.12 0.07 0.20Building Worker Trips 0.53 1.00 17.88

0.20 0.01 0.15 0.17

0.00 5.06 5.06

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17

0.00 0.00 5.50 5.50Building Off Road Diesel 53.75 400.95 210.80

5.90 0.06 5.28 5.33

0.06 5.28 5.34

Building 06/17/2013-10/18/2013 54.66 406.06 232.22 0.04 0.16 5.74

0.04 0.17 5.75 5.91Time Slice 6/17/2013-10/18/2013 

Active Days: 90

80.61 406.11 233.03

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 6/17/2013 - 10/18/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

11 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

7 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

64 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

10 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.04

0.04

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 25.93 0.00 0.00

0.01 0.00 0.00 0.00

0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00

0.03 0.12 0.07 0.20Building Worker Trips 0.53 1.00 17.88

0.20 0.01 0.15 0.17

0.00 20.25 20.25

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17

0.00 0.00 22.01 22.01Building Off Road Diesel 53.75 471.70 210.80

22.41 0.06 20.46 20.52

0.06 20.47 20.53

Building 06/17/2013-10/18/2013 54.66 476.82 232.22 0.04 0.16 22.25

PM2.5 Exhaust PM2.5

Time Slice 6/17/2013-10/18/2013 

Active Days: 90

80.61 476.87 233.03 0.04 0.17 22.25 22.42

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.06 5.28 5.34

Construction Unmitigated Detail Report:

0.06 20.47 20.53

2013 TOTALS (lbs/day mitigated) 80.61 406.11 233.03 0.17 5.75 5.91

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 80.61 476.87 233.03 0.17 22.25 22.42

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk179-196.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.02 0.05 0.81 0.00 0.01 0.00

0.00 0.00 0.00 0.00Architectural Coating 25.93 0.00 0.00

0.01 0.00 0.00 0.00

0.04 0.06 0.11

Coating 06/17/2013-10/18/2013 25.95 0.05 0.81 0.00 0.01 0.00

0.03 0.12 0.07 0.20Building Worker Trips 0.53 1.00 17.88

0.20 0.01 0.15 0.17

0.00 5.06 5.06

Building Vendor Trips 0.38 4.11 3.53 0.01 0.04 0.17

0.00 0.00 5.50 5.50Building Off Road Diesel 53.75 400.95 210.80

5.90 0.06 5.28 5.33

0.06 5.28 5.34

Building 06/17/2013-10/18/2013 54.66 406.06 232.22 0.04 0.16 5.74

0.04 0.17 5.75 5.91Time Slice 6/17/2013-10/18/2013 

Active Days: 90

80.61 406.11 233.03

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 6/17/2013 - 10/18/2013 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

7 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

11 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

7 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

64 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

10 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

Off-Road Equipment:

8 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 6/17/2013 - 10/18/2013 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.02

0.02

0.02

0.02

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00

0.01 0.06 0.04 0.09Building Worker Trips 0.22 0.42 7.60

0.10 0.01 0.07 0.08

0.00 11.98 11.98

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08

0.00 0.00 13.02 13.02Building Off Road Diesel 34.43 289.90 137.36

13.21 0.03 12.08 12.11

0.03 12.08 12.11

Building 10/21/2013-01/24/2014 34.84 292.30 146.76 0.02 0.08 13.14

0.02 0.08 13.14 13.22Time Slice 1/1/2014-1/24/2014 Active 

Days: 18

51.53 292.33 147.19

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00

0.01 0.06 0.03 0.09Building Worker Trips 0.24 0.46 8.16

0.11 0.01 0.08 0.09

0.00 13.59 13.59

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09

0.00 0.00 14.77 14.77Building Off Road Diesel 36.50 321.07 141.33

14.97 0.03 13.70 13.73

0.03 13.70 13.73

Building 10/21/2013-01/24/2014 36.95 323.79 151.43 0.02 0.08 14.89

PM2.5 Exhaust PM2.5

Time Slice 10/21/2013-12/31/2013 

Active Days: 52

53.65 323.81 151.89 0.02 0.08 14.90 14.98

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.03 3.10 3.13

Construction Unmitigated Detail Report:

0.03 12.08 12.11

2014 TOTALS (lbs/day mitigated) 51.53 248.84 147.19 0.08 3.37 3.45

2014 TOTALS (lbs/day unmitigated) 51.53 292.33 147.19 0.08 13.14 13.22

0.03 3.51 3.54

0.03 13.70 13.73

2013 TOTALS (lbs/day mitigated) 53.65 275.65 151.89 0.08 3.82 3.90

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 53.65 323.81 151.89 0.08 14.90 14.98

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk197-210.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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9/17/2010 02:15:01 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00

0.01 0.06 0.04 0.09Building Worker Trips 0.22 0.42 7.60

0.10 0.01 0.07 0.08

0.00 2.99 2.99

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08

0.00 0.00 3.25 3.25Building Off Road Diesel 34.43 246.42 137.36

3.45 0.03 3.10 3.13

0.03 3.10 3.13

Building 10/21/2013-01/24/2014 34.84 248.82 146.76 0.02 0.08 3.37

0.02 0.08 3.37 3.45Time Slice 1/1/2014-1/24/2014 Active 

Days: 18

51.53 248.84 147.19

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00

0.01 0.06 0.03 0.09Building Worker Trips 0.24 0.46 8.16

0.11 0.01 0.08 0.09

0.00 3.40 3.40

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09

0.00 0.00 3.69 3.69Building Off Road Diesel 36.50 272.91 141.33

3.89 0.03 3.51 3.54

0.03 3.51 3.54

Building 10/21/2013-01/24/2014 36.95 275.63 151.43 0.02 0.08 3.82

0.02 0.08 3.82 3.90Time Slice 10/21/2013-12/31/2013 

Active Days: 52

53.65 275.65 151.89

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/21/2013 - 1/24/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

4 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

6 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

4 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

44 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

7 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

Off-Road Equipment:

5 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.02

0.02

0.02

0.02

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00

0.01 0.06 0.04 0.09Building Worker Trips 0.22 0.42 7.60

0.10 0.01 0.07 0.08

0.00 11.98 11.98

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08

0.00 0.00 13.02 13.02Building Off Road Diesel 34.43 289.90 137.36

13.21 0.03 12.08 12.11

0.03 12.08 12.11

Building 10/21/2013-01/24/2014 34.84 292.30 146.76 0.02 0.08 13.14

0.02 0.08 13.14 13.22Time Slice 1/1/2014-1/24/2014 Active 

Days: 18

51.53 292.33 147.19

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00

0.01 0.06 0.03 0.09Building Worker Trips 0.24 0.46 8.16

0.11 0.01 0.08 0.09

0.00 13.59 13.59

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09

0.00 0.00 14.77 14.77Building Off Road Diesel 36.50 321.07 141.33

14.97 0.03 13.70 13.73

0.03 13.70 13.73

Building 10/21/2013-01/24/2014 36.95 323.79 151.43 0.02 0.08 14.89

PM2.5 Exhaust PM2.5

Time Slice 10/21/2013-12/31/2013 

Active Days: 52

53.65 323.81 151.89 0.02 0.08 14.90 14.98

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.03 3.10 3.13

Construction Unmitigated Detail Report:

0.03 12.08 12.11

2014 TOTALS (lbs/day mitigated) 51.53 248.84 147.19 0.08 3.37 3.45

2014 TOTALS (lbs/day unmitigated) 51.53 292.33 147.19 0.08 13.14 13.22

0.03 3.51 3.54

0.03 13.70 13.73

2013 TOTALS (lbs/day mitigated) 53.65 275.65 151.89 0.08 3.82 3.90

PM2.5 Dust PM2.5 Exhaust PM2.5

2013 TOTALS (lbs/day unmitigated) 53.65 323.81 151.89 0.08 14.90 14.98

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk197-210.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 02:15:34 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.02 0.43 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.02 0.43 0.00 0.00 0.00

0.01 0.06 0.04 0.09Building Worker Trips 0.22 0.42 7.60

0.10 0.01 0.07 0.08

0.00 2.99 2.99

Building Vendor Trips 0.19 1.98 1.79 0.01 0.02 0.08

0.00 0.00 3.25 3.25Building Off Road Diesel 34.43 246.42 137.36

3.45 0.03 3.10 3.13

0.03 3.10 3.13

Building 10/21/2013-01/24/2014 34.84 248.82 146.76 0.02 0.08 3.37

0.02 0.08 3.37 3.45Time Slice 1/1/2014-1/24/2014 Active 

Days: 18

51.53 248.84 147.19

0.01 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.03 0.46 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 16.68 0.00 0.00

0.01 0.00 0.00 0.00

0.02 0.03 0.05

Coating 10/21/2013-01/24/2014 16.69 0.03 0.46 0.00 0.00 0.00

0.01 0.06 0.03 0.09Building Worker Trips 0.24 0.46 8.16

0.11 0.01 0.08 0.09

0.00 3.40 3.40

Building Vendor Trips 0.21 2.26 1.94 0.01 0.02 0.09

0.00 0.00 3.69 3.69Building Off Road Diesel 36.50 272.91 141.33

3.89 0.03 3.51 3.54

0.03 3.51 3.54

Building 10/21/2013-01/24/2014 36.95 275.63 151.43 0.02 0.08 3.82

0.02 0.08 3.82 3.90Time Slice 10/21/2013-12/31/2013 

Active Days: 52

53.65 275.65 151.89

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 10/21/2013 - 1/24/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

4 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

6 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

4 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

44 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

7 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

Off-Road Equipment:

5 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 10/21/2013 - 1/24/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.01

0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 10.82 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00

0.00 0.02 0.01 0.03Building Worker Trips 0.08 0.14 2.61

0.03 0.00 0.02 0.02

0.00 8.48 8.48

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02

0.00 0.00 9.21 9.21Building Off Road Diesel 24.79 209.01 97.71

9.28 0.01 8.51 8.52

0.01 8.51 8.52

Building 01/27/2014-04/04/2014 24.92 209.77 100.88 0.01 0.03 9.25

PM2.5 Exhaust PM2.5

Time Slice 1/27/2014-4/4/2014 Active 

Days: 50

35.75 209.78 101.08 0.01 0.03 9.25 9.28

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.01 2.15 2.16

Construction Unmitigated Detail Report:

0.01 8.51 8.52

2014 TOTALS (lbs/day mitigated) 35.75 178.43 101.08 0.03 2.34 2.37

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 35.75 209.78 101.08 0.03 9.25 9.28

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk211-220.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 10.82 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00

0.00 0.02 0.01 0.03Building Worker Trips 0.08 0.14 2.61

0.03 0.00 0.02 0.02

0.00 2.12 2.12

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02

0.00 0.00 2.30 2.30Building Off Road Diesel 24.79 177.66 97.71

2.37 0.01 2.15 2.16

0.01 2.15 2.16

Building 01/27/2014-04/04/2014 24.92 178.42 100.88 0.01 0.03 2.34

0.01 0.03 2.34 2.37Time Slice 1/27/2014-4/4/2014 Active 

Days: 50

35.75 178.43 101.08

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 1/27/2014 - 4/4/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

3 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

32 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

5 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.01

0.01

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 10.82 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00

0.00 0.02 0.01 0.03Building Worker Trips 0.08 0.14 2.61

0.03 0.00 0.02 0.02

0.00 8.48 8.48

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02

0.00 0.00 9.21 9.21Building Off Road Diesel 24.79 209.01 97.71

9.28 0.01 8.51 8.52

0.01 8.51 8.52

Building 01/27/2014-04/04/2014 24.92 209.77 100.88 0.01 0.03 9.25

PM2.5 Exhaust PM2.5

Time Slice 1/27/2014-4/4/2014 Active 

Days: 50

35.75 209.78 101.08 0.01 0.03 9.25 9.28

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.01 2.15 2.16

Construction Unmitigated Detail Report:

0.01 8.51 8.52

2014 TOTALS (lbs/day mitigated) 35.75 178.43 101.08 0.03 2.34 2.37

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 35.75 209.78 101.08 0.03 9.25 9.28

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk211-220.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006
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Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.21 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 10.82 0.00 0.00

0.00 0.00 0.00 0.00

0.01 0.01 0.02

Coating 01/27/2014-04/04/2014 10.82 0.01 0.21 0.00 0.00 0.00

0.00 0.02 0.01 0.03Building Worker Trips 0.08 0.14 2.61

0.03 0.00 0.02 0.02

0.00 2.12 2.12

Building Vendor Trips 0.06 0.62 0.56 0.00 0.01 0.02

0.00 0.00 2.30 2.30Building Off Road Diesel 24.79 177.66 97.71

2.37 0.01 2.15 2.16

0.01 2.15 2.16

Building 01/27/2014-04/04/2014 24.92 178.42 100.88 0.01 0.03 2.34

0.01 0.03 2.34 2.37Time Slice 1/27/2014-4/4/2014 Active 

Days: 50

35.75 178.43 101.08

PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Phase: Architectural Coating 1/27/2014 - 4/4/2014 - Architectural Coating

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

3 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

3 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

2 Trenchers (63 hp) operating at a 0.75 load factor for 8 hours per day

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

32 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

5 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Trenchers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Trenchers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 1/27/2014 - 4/4/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.00

0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 6.82 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00

0.00 0.01 0.01 0.01Building Worker Trips 0.03 0.07 1.20

0.01 0.00 0.01 0.01

0.00 4.97 4.97

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01

0.00 0.00 5.41 5.41Building Off Road Diesel 15.15 128.12 58.05

5.43 0.00 4.98 4.99

0.00 4.98 4.99

Building 04/07/2014-07/18/2014 15.20 128.35 59.41 0.00 0.01 5.42

PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active 

Days: 75

22.02 128.35 59.47 0.00 0.01 5.42 5.43

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.00 1.25 1.26

Construction Unmitigated Detail Report:

0.00 4.98 4.99

2014 TOTALS (lbs/day mitigated) 22.02 109.14 59.47 0.01 1.36 1.38

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 22.02 128.35 59.47 0.01 5.42 5.43

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk221-235.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1
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Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 6.82 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00

0.00 0.01 0.01 0.01Building Worker Trips 0.03 0.07 1.20

0.01 0.00 0.01 0.01

0.00 1.24 1.24

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01

0.00 0.00 1.35 1.35Building Off Road Diesel 15.15 108.91 58.05

1.37 0.00 1.25 1.26

0.00 1.25 1.26

Building 04/07/2014-07/18/2014 15.20 109.13 59.41 0.00 0.01 1.36

PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active 

Days: 75

22.02 109.14 59.47 0.00 0.01 1.36 1.38

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 4/7/2014 - 7/18/2014 - Architectural Coating

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

20 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

3 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.00

0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 6.82 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00

0.00 0.01 0.01 0.01Building Worker Trips 0.03 0.07 1.20

0.01 0.00 0.01 0.01

0.00 4.97 4.97

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01

0.00 0.00 5.41 5.41Building Off Road Diesel 15.15 128.12 58.05

5.43 0.00 4.98 4.99

0.00 4.98 4.99

Building 04/07/2014-07/18/2014 15.20 128.35 59.41 0.00 0.01 5.42

PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active 

Days: 75

22.02 128.35 59.47 0.00 0.01 5.42 5.43

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.00 1.25 1.26

Construction Unmitigated Detail Report:

0.00 4.98 4.99

2014 TOTALS (lbs/day mitigated) 22.02 109.14 59.47 0.01 1.36 1.38

PM2.5 Dust PM2.5 Exhaust PM2.5

2014 TOTALS (lbs/day unmitigated) 22.02 128.35 59.47 0.01 5.42 5.43

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction wk221-235.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 02:35:46 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.06 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 6.82 0.00 0.00

0.00 0.00 0.00 0.00

0.00 0.00 0.01

Coating 04/07/2014-07/18/2014 6.82 0.00 0.06 0.00 0.00 0.00

0.00 0.01 0.01 0.01Building Worker Trips 0.03 0.07 1.20

0.01 0.00 0.01 0.01

0.00 1.24 1.24

Building Vendor Trips 0.02 0.16 0.15 0.00 0.00 0.01

0.00 0.00 1.35 1.35Building Off Road Diesel 15.15 108.91 58.05

1.37 0.00 1.25 1.26

0.00 1.25 1.26

Building 04/07/2014-07/18/2014 15.20 109.13 59.41 0.00 0.01 1.36

PM2.5 Exhaust PM2.5

Time Slice 4/7/2014-7/18/2014 Active 

Days: 75

22.02 109.14 59.47 0.00 0.01 1.36 1.38

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Construction Mitigated Detail Report:

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

2 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 4/7/2014 - 7/18/2014 - Architectural Coating

2 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

20 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

2 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

3 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

Off-Road Equipment:

1 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day
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For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 4/7/2014 - 7/18/2014 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.08

0.08

0.08

0.08

0.08

0.08

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.97 1.86 34.09

0.23 0.02 0.16 0.18

0.00 7.98 7.98

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17

0.00 0.00 8.68 8.68Building Off Road Diesel 26.90 214.46 105.32

9.35 0.12 8.29 8.40

0.12 8.29 8.40

Building 01/05/2015-09/08/2017 28.30 220.61 143.74 0.08 0.33 9.02

PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active 

Days: 259

50.59 220.62 143.93 0.08 0.33 9.02 9.35

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.12 1.87 1.99

Construction Unmitigated Detail Report:

0.12 6.68 6.80

2017 TOTALS (lbs/day mitigated) 47.22 149.15 135.80 0.33 2.05 2.38

2017 TOTALS (lbs/day unmitigated) 47.22 174.59 135.80 0.33 7.28 7.61

0.12 2.13 2.24

0.12 7.65 7.77

2016 TOTALS (lbs/day mitigated) 48.87 167.25 139.56 0.33 2.33 2.66

2016 TOTALS (lbs/day unmitigated) 48.87 195.79 139.56 0.33 8.33 8.66

0.12 2.30 2.42

0.12 8.29 8.40

2015 TOTALS (lbs/day mitigated) 50.59 188.45 143.93 0.33 2.52 2.84

PM2.5 Dust PM2.5 Exhaust PM2.5

2015 TOTALS (lbs/day unmitigated) 50.59 220.62 143.93 0.33 9.02 9.35

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction 2015.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 12:01:08 PM

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)



Page: 1

9/17/2010 12:01:08 PM

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

5 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 1/5/2015 - 9/8/2017 - Architectural Coating

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

33 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

6 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.82 1.59 29.69

0.19 0.02 0.13 0.14

0.00 6.41 6.41

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14

0.00 0.00 6.97 6.97Building Off Road Diesel 23.76 169.63 102.19

7.61 0.12 6.68 6.80

0.12 6.68 6.80

Building 01/05/2015-09/08/2017 24.93 174.59 135.63 0.08 0.33 7.28

0.08 0.33 7.28 7.61Time Slice 1/2/2017-9/8/2017 Active 

Days: 180

47.22 174.59 135.80

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.89 1.72 31.84

0.21 0.02 0.14 0.16

0.00 7.36 7.36

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15

0.00 0.00 8.00 8.00Building Off Road Diesel 25.30 190.28 103.51

8.66 0.12 7.65 7.76

0.12 7.65 7.77

Building 01/05/2015-09/08/2017 26.58 195.78 139.38 0.08 0.33 8.33

0.08 0.33 8.33 8.66Time Slice 1/1/2016-12/30/2016 Active 

Days: 261

48.87 195.79 139.56
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.82 1.59 29.69

0.19 0.02 0.13 0.14

0.00 1.60 1.60

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14

0.00 0.00 1.74 1.74Building Off Road Diesel 23.76 144.19 102.19

2.38 0.12 1.87 1.99

0.12 1.87 1.99

Building 01/05/2015-09/08/2017 24.93 149.14 135.63 0.08 0.33 2.05

0.08 0.33 2.05 2.38Time Slice 1/2/2017-9/8/2017 Active 

Days: 180

47.22 149.15 135.80

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.89 1.72 31.84

0.21 0.02 0.14 0.16

0.00 1.84 1.84

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15

0.00 0.00 2.00 2.00Building Off Road Diesel 25.30 161.74 103.51

2.65 0.12 2.13 2.24

0.12 2.13 2.24

Building 01/05/2015-09/08/2017 26.58 167.24 139.38 0.08 0.33 2.33

0.08 0.33 2.33 2.66Time Slice 1/1/2016-12/30/2016 Active 

Days: 261

48.87 167.25 139.56

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.97 1.86 34.09

0.23 0.02 0.16 0.18

0.00 2.00 2.00

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17

0.00 0.00 2.17 2.17Building Off Road Diesel 26.90 182.29 105.32

2.84 0.12 2.30 2.42

0.12 2.30 2.42

Building 01/05/2015-09/08/2017 28.30 188.44 143.74 0.08 0.33 2.52

PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active 

Days: 259

50.59 188.45 143.93 0.08 0.33 2.52 2.84

CONSTRUCTION EMISSION ESTIMATES Summer Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

Construction Mitigated Detail Report:
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For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



SO2

0.08

0.08

0.08

0.08

0.08

0.08

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.97 1.86 34.09

0.23 0.02 0.16 0.18

0.00 7.98 7.98

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17

0.00 0.00 8.68 8.68Building Off Road Diesel 26.90 214.46 105.32

9.35 0.12 8.29 8.40

0.12 8.29 8.40

Building 01/05/2015-09/08/2017 28.30 220.61 143.74 0.08 0.33 9.02

PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active 

Days: 259

50.59 220.62 143.93 0.08 0.33 9.02 9.35

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

0.12 1.87 1.99

Construction Unmitigated Detail Report:

0.12 6.68 6.80

2017 TOTALS (lbs/day mitigated) 47.22 149.15 135.80 0.33 2.05 2.38

2017 TOTALS (lbs/day unmitigated) 47.22 174.59 135.80 0.33 7.28 7.61

0.12 2.13 2.24

0.12 7.65 7.77

2016 TOTALS (lbs/day mitigated) 48.87 167.25 139.56 0.33 2.33 2.66

2016 TOTALS (lbs/day unmitigated) 48.87 195.79 139.56 0.33 8.33 8.66

0.12 2.30 2.42

0.12 8.29 8.40

2015 TOTALS (lbs/day mitigated) 50.59 188.45 143.93 0.33 2.52 2.84

PM2.5 Dust PM2.5 Exhaust PM2.5

2015 TOTALS (lbs/day unmitigated) 50.59 220.62 143.93 0.33 9.02 9.35

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

CONSTRUCTION EMISSION ESTIMATES

ROG NOx CO PM10 Dust PM10 Exhaust PM10

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Construction - Mitigated\Landmark Recirc Construction 2015.urb924

Project Name: Landmark Village - Construction

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Page: 1

9/17/2010 12:01:42 PM

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)
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Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Residential Interior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 100

Rule: Residential Interior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 50

Rule: Residential Exterior Coatings begins 1/1/2005 ends 6/30/2008 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 7/1/2008 ends 12/31/2040 specifies a VOC of 100

2 Rubber Tired Loaders (164 hp) operating at a 0.54 load factor for 8 hours per day

5 Skid Steer Loaders (44 hp) operating at a 0.55 load factor for 8 hours per day

Phase: Architectural Coating 1/5/2015 - 9/8/2017 - Architectural Coating

6 Off Highway Trucks (479 hp) operating at a 0.57 load factor for 8 hours per day

33 Other Equipment (190 hp) operating at a 0.62 load factor for 8 hours per day

3 Pavers (100 hp) operating at a 0.62 load factor for 8 hours per day

6 Rough Terrain Forklifts (93 hp) operating at a 0.6 load factor for 8 hours per day

Phase Assumptions

Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

Off-Road Equipment:

3 Cranes (399 hp) operating at a 0.43 load factor for 6 hours per day

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.82 1.59 29.69

0.19 0.02 0.13 0.14

0.00 6.41 6.41

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14

0.00 0.00 6.97 6.97Building Off Road Diesel 23.76 169.63 102.19

7.61 0.12 6.68 6.80

0.12 6.68 6.80

Building 01/05/2015-09/08/2017 24.93 174.59 135.63 0.08 0.33 7.28

0.08 0.33 7.28 7.61Time Slice 1/2/2017-9/8/2017 Active 

Days: 180

47.22 174.59 135.80

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.89 1.72 31.84

0.21 0.02 0.14 0.16

0.00 7.36 7.36

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15

0.00 0.00 8.00 8.00Building Off Road Diesel 25.30 190.28 103.51

8.66 0.12 7.65 7.76

0.12 7.65 7.77

Building 01/05/2015-09/08/2017 26.58 195.78 139.38 0.08 0.33 8.33

0.08 0.33 8.33 8.66Time Slice 1/1/2016-12/30/2016 Active 

Days: 261

48.87 195.79 139.56
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0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.17 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.17 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.82 1.59 29.69

0.19 0.02 0.13 0.14

0.00 1.60 1.60

Building Vendor Trips 0.36 3.37 3.75 0.01 0.05 0.14

0.00 0.00 1.74 1.74Building Off Road Diesel 23.76 144.19 102.19

2.38 0.12 1.87 1.99

0.12 1.87 1.99

Building 01/05/2015-09/08/2017 24.93 149.14 135.63 0.08 0.33 2.05

0.08 0.33 2.05 2.38Time Slice 1/2/2017-9/8/2017 Active 

Days: 180

47.22 149.15 135.80

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.00 0.01 0.18 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.18 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.89 1.72 31.84

0.21 0.02 0.14 0.16

0.00 1.84 1.84

Building Vendor Trips 0.39 3.79 4.03 0.01 0.05 0.15

0.00 0.00 2.00 2.00Building Off Road Diesel 25.30 161.74 103.51

2.65 0.12 2.13 2.24

0.12 2.13 2.24

Building 01/05/2015-09/08/2017 26.58 167.24 139.38 0.08 0.33 2.33

0.08 0.33 2.33 2.66Time Slice 1/1/2016-12/30/2016 Active 

Days: 261

48.87 167.25 139.56

0.00 0.00 0.00 0.00

0.00 0.00 0.00

Coating Worker Trips 0.01 0.01 0.19 0.00 0.00 0.00

0.00 0.00 0.00 0.00Architectural Coating 22.28 0.00 0.00

0.00 0.00 0.00 0.00

0.10 0.15 0.24

Coating 01/05/2015-09/08/2017 22.28 0.01 0.19 0.00 0.00 0.00

0.06 0.27 0.17 0.45Building Worker Trips 0.97 1.86 34.09

0.23 0.02 0.16 0.18

0.00 2.00 2.00

Building Vendor Trips 0.43 4.29 4.33 0.01 0.05 0.17

0.00 0.00 2.17 2.17Building Off Road Diesel 26.90 182.29 105.32

2.84 0.12 2.30 2.42

0.12 2.30 2.42

Building 01/05/2015-09/08/2017 28.30 188.44 143.74 0.08 0.33 2.52

PM2.5 Exhaust PM2.5

Time Slice 1/5/2015-12/31/2015 Active 

Days: 259

50.59 188.45 143.93 0.08 0.33 2.52 2.84

CONSTRUCTION EMISSION ESTIMATES Winter Pounds Per Day, Mitigated

ROG NOx CO SO2 PM10 Dust PM10 Exhaust PM10 PM2.5 Dust

Construction Mitigated Detail Report:
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For Skid Steer Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Skid Steer Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rubber Tired Loaders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Pavers, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Rough Terrain Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Other Equipment, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Off Highway Trucks, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Other Equipment, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

For Cranes, the Diesel Particulate Filter (DPF) 2nd Tier mitigation reduces emissions by:

   PM10: 50% PM25: 50% 

For Off Highway Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 

Construction Related Mitigation Measures

The following mitigation measures apply to Phase: Building Construction 1/5/2015 - 9/8/2017 - Building Construction

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

   NOX: 15% PM10: 50% PM25: 50% 



URBEMIS2007 Calculations, Operational
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2.63 426.53 83.48TOTALS (lbs/day, unmitigated) 279.22 248.68 2,044.68

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 185.52 216.70 1,989.02 2.63 426.36 83.31

ROG NOx CO

0.00 0.17 0.17

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 93.70 31.98 55.66

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Operational.urb924

Project Name: Landmark - Operational - Recirculated DEIR
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2.63 426.36 83.31TOTALS (lbs/day, unmitigated) 185.52 216.70 1,989.02

0.02 2.69 0.53

Office park 44.30 55.27 514.33 0.69 111.78 21.83

Strip mall 1.27 1.43 12.80

0.65 106.27 20.78

Regnl shop. center 24.03 29.76 265.66 0.35 57.20 11.17

Free-standing discount store 48.65 56.46 504.09

0.07 10.73 2.10

City park 0.35 0.29 2.63 0.00 0.58 0.11

Elementary school 8.93 5.51 50.30

0.22 35.36 6.91

Condo/townhouse general 15.29 17.78 167.17 0.22 35.86 7.01

Apartments low rise 15.46 17.53 164.84

SO2 PM10 PM25

Single family housing 27.24 32.67 307.20 0.41 65.89 12.87

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 93.70 31.98 55.66 0.00 0.17 0.17

Architectural Coatings 9.99

0.00 0.11 0.11

Consumer Products 75.56

Landscape 5.75 0.46 38.74

0.00 0.06 0.06

Hearth - No Summer Emissions

Natural Gas 2.40 31.52 16.92

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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11.1Motor Home 0.9 0.0 88.9

0.0

School Bus 0.1 0.0 0.0 100.0

Motorcycle 2.8 50.0 50.0

100.0

Urban Bus 0.1 0.0 0.0 100.0

Other Bus 0.1 0.0 0.0

77.8

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2

17.6

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0 40.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4

0.0

Med Truck 5751-8500 lbs 10.8 0.9 99.1 0.0

Light Truck 3751-5750 lbs 23.1 0.4 99.6

0.2

Light Truck < 3750 lbs 7.3 1.4 95.9 2.7

Light Auto 51.1 0.4 99.4

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

702.40 7,242.12 64,645.92

35,461.89 246,532.36

Office park 10.31 1000 sq ft

76.10 5,773.43 33,077.46

Strip mall 33.05 1000 sq ft 9.50 314.02 1,553.95

Regnl shop. center 75.87 1000 sq ft

20.90 48.47 335.87

Free-standing discount store 48.22 1000 sq ft 252.00 12,150.67 61,437.25

City park 2.32 acres

398.00 2,344.17 20,734.21

Elementary school 1.29 students 750.00 969.96 6,202.22

Condo/townhouse general 24.88 5.89 dwelling units

591.00 4,307.64 38,101.06

Apartments low rise 28.44 5.08 dwelling units 455.00 2,311.41 20,444.42

Single family housing 197.00 7.29 dwelling units

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 26.38   Nonresidential Trip % Reduction: 10.81

Analysis Year: 2014  Temperature (F): 80  Season: Summer

Operational Settings:
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48.0 24.0 28.0Office park

2.0 1.0 97.0

Strip mall 2.0 1.0 97.0

Regnl shop. center

5.0 2.5 92.5

Free-standing discount store 2.0 1.0 97.0

City park

Elementary school 20.0 10.0 70.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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TOTALS (lbs/day, unmitigated) 88.51 41.14 21.01 0.06 0.84 0.83

Architectural Coatings 9.99

Consumer Products 75.56

Landscaping - No Winter Emissions

0.00 0.06 0.06

Hearth 0.56 9.62 4.09 0.06 0.78 0.77

Natural Gas 2.40 31.52 16.92

AREA SOURCE EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

2.22 427.20 84.14

Area Source Unmitigated Detail Report:

TOTALS (lbs/day, unmitigated) 290.51 301.47 1,946.73

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 202.00 260.33 1,925.72 2.16 426.36 83.31

ROG NOx CO

0.06 0.84 0.83

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 88.51 41.14 21.01

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)

File Name: Z:\Alan Sako\032.92A Landmark Village\Recirculated DEIR\URBEMIS2007 Update\Landmark Recirc Operational.urb924

Project Name: Landmark - Operational - Recirculated DEIR
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Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 26.38   Nonresidential Trip % Reduction: 10.81

Analysis Year: 2014  Temperature (F): 60  Season: Winter

2.16 426.36 83.31

Operational Settings:

TOTALS (lbs/day, unmitigated) 202.00 260.33 1,925.72

0.01 2.69 0.53

Office park 48.16 66.51 490.04 0.57 111.78 21.83

Strip mall 1.46 1.72 12.70

0.54 106.27 20.78

Regnl shop. center 27.90 35.70 261.01 0.29 57.20 11.17

Free-standing discount store 56.45 67.65 499.47

0.05 10.73 2.10

City park 0.31 0.35 2.56 0.00 0.58 0.11

Elementary school 7.22 6.62 48.91

0.18 35.36 6.91

Condo/townhouse general 15.88 21.39 159.80 0.18 35.86 7.01

Apartments low rise 15.84 21.09 157.57

SO2 PM10 PM25

Single family housing 28.78 39.30 293.66 0.34 65.89 12.87

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%
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11.1Motor Home 0.9 0.0 88.9

0.0

School Bus 0.1 0.0 0.0 100.0

Motorcycle 2.8 50.0 50.0

100.0

Urban Bus 0.1 0.0 0.0 100.0

Other Bus 0.1 0.0 0.0

77.8

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2

17.6

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0 40.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4

0.0

Med Truck 5751-8500 lbs 10.8 0.9 99.1 0.0

Light Truck 3751-5750 lbs 23.1 0.4 99.6

0.2

Light Truck < 3750 lbs 7.3 1.4 95.9 2.7

Light Auto 51.1 0.4 99.4

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

702.40 7,242.12 64,645.92

35,461.89 246,532.36

Office park 10.31 1000 sq ft

76.10 5,773.43 33,077.46

Strip mall 33.05 1000 sq ft 9.50 314.02 1,553.95

Regnl shop. center 75.87 1000 sq ft

20.90 48.47 335.87

Free-standing discount store 48.22 1000 sq ft 252.00 12,150.67 61,437.25

City park 2.32 acres

398.00 2,344.17 20,734.21

Elementary school 1.29 students 750.00 969.96 6,202.22

Condo/townhouse general 24.88 5.89 dwelling units

591.00 4,307.64 38,101.06

Apartments low rise 28.44 5.08 dwelling units 455.00 2,311.41 20,444.42

Single family housing 197.00 7.29 dwelling units

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT
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48.0 24.0 28.0Office park

2.0 1.0 97.0

Strip mall 2.0 1.0 97.0

Regnl shop. center

5.0 2.5 92.5

Free-standing discount store 2.0 1.0 97.0

City park

Elementary school 20.0 10.0 70.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial



URBEMIS2007 Calculations, Operational with Mitigation



Estimated Summertime Emissions Reductions Efficiencies

Landmark Village Emissions With Implementation of Newhall Ranch Specific Plan FEIR Air Quality Mitigation Measures

Input Fields

CO VOC NOX PM10 PM2.5

Single Family Residential Uses Vehicular Sources 307.20 27.24 32.67 65.89 12.87

Area Sources 31.63 38.78 12.64 0.09 0.09

Multi-Family Residential Uses Vehicular Sources 332.01 30.75 35.31 71.22 13.92

Area Sources 7.65 47.17 10.76 0.03 0.03

Commercial/Office/Institutional Uses Vehicular Sources 1,349.81 127.53 148.72 289.25 56.52

Area Sources 16.38 7.75 8.58 0.05 0.05

Total Emissions Vehicular Sources 1,989.02 185.52 216.70 426.36 83.31

Area Sources 55.66 93.70 31.98 0.17 0.17

Total Non-Reduced Emissions 2,044.68 279.22 248.68 426.53 83.48

Yes No CO VOC NOX PM10 PM2.5 CO VOC NOX PM10 PM2.5

Stationary Sources

All Residential Uses

X 10.0% 11.0% 9.5% 4.5% 4.5% 3.93 9.45 2.22 0.01 0.01

X 3.0% 2.5% 3.0% 6.5% 6.5% 1.18 2.15 0.70 0.01 0.01

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 4.5% 4.5% 4.0% 2.5% 2.5% 1.77 3.87 0.94 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.0% 1.5% 7.0% 7.0% 0.00 0.00 0.00 0.00 0.00

X 13.5% 14.0% 13.0% 10.5% 10.5% 5.30 12.03 3.04 0.01 0.01

X 1.5% 1.5% 1.5% 1.5% 1.5% 0.59 1.29 0.35 0.00 0.00

X 13.0% 14.0% 13.0% 7.5% 7.5% 5.11 12.03 3.04 0.01 0.01

Multi-Family Residential Uses

X 8.5% 9.0% 8.0% 4.0% 4.0% 0.65 4.25 0.86 0.00 0.00

Commercial, Office, Institutional Uses

X 0.5% 0.5% 0.5% 0.5% 0.5% 0.08 0.04 0.04 0.00 0.00

X 0.5% 0.5% 0.5% 0.5% 0.5% 0.08 0.04 0.04 0.00 0.00

X 0.5% 0.5% 0.5% 1.0% 1.0% 0.08 0.04 0.04 0.00 0.00

X 1.0% 1.0% 1.0% 1.5% 1.5% 0.16 0.08 0.09 0.00 0.00

X 3.0% 3.5% 3.0% 2.5% 2.5% 0.49 0.27 0.26 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 7.0% 3.0% 8.5% 19.5% 19.5% 1.15 0.23 0.73 0.01 0.01

X 1.0% 1.0% 1.0% 0.5% 0.5% 0.16 0.08 0.09 0.00 0.00

X 9.5% 10.0% 9.0% 7.0% 7.0% 1.56 0.78 0.77 0.00 0.00

X 12.5% 11.0% 13.5% 17.5% 17.5% 2.05 0.85 1.16 0.01 0.01

Industrial Uses

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.5% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.5% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.0% 1.0% 2.5% 2.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 2.5% 2.0% 3.0% 5.5% 5.5% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.0% 1.0% 3.0% 3.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 1.5% 0.5% 2.0% 6.0% 6.0% 0.00 0.00 0.00 0.00 0.00

X 3.0% 3.5% 3.0% 1.5% 1.5% 0.00 0.00 0.00 0.00 0.00

Unmitigated Emissions in Pounds per Day

LAND USE

Use solar or low emission water heaters

Use built-in-energy-efficient appliances

Emission Reduction Efficiency

Provide shade trees to reduce heating/cooling needs

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Provide ventilation systems for enclosed parking facilities

Reduced Emissions in Pounds per DayRecommended Measures already incorporated into Project are marked "No"

MEASURES, EFFICIENCIES, AND REDUCTIONS

Use solar or low emission water heaters

Use central water heating systems

Provide shade trees to reduce heating/cooling needs

Use central water heating systems

Comply with Title 24

Use lighting controls and energy efficient lighting

Use fuel cells in residential subdivisions to produce heat and electicity

Orient buildings to the north

Use light-colored roof materials to reflect heat

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Use energy-efficient low-sodium parking lights

Provide ventilation systems for enclosed parking facilities

Use lighting controls and energy efficient lighting

Use light-colored roof materials to reflect heat

Comply with Title 24

Orient buildings to the north

Provide shade trees to reduce heating/cooling needs

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Use energy-efficient low-sodium parking lights

Provide ventilation systems for enclosed parking facilities

Use lightin constrols and energy efficient lighting

Use light-colored roof materials to reflect heat

Orient buildings to the north

Comply with Title 24

Improved storage and handling of source materials

Materials substitution (e.g., use water-based paints, life cycle analysis)

Utilize efficient manufacturing processes

Resource recovery systems



Mobile-Sources

Residential Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.2% 0.2% 0.2% 0.2% 0.2% 1.28 0.12 0.14 0.27 0.05

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.64 0.06 0.07 0.14 0.03

X 1.3% 1.0% 1.3% 1.3% 1.3% 8.31 0.58 0.88 1.78 0.35

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 25.57 2.32 2.72 5.48 1.07

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.64 0.06 0.07 0.14 0.03

Commercial, Office and Insitutional Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.35 0.13 0.15 0.29 0.06

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.0% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.4% 0.5% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.8% 1.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.35 0.13 0.15 0.29 0.06

X 2.0% 1.5% 2.0% 2.0% 2.0% 27.00 1.91 2.97 5.79 1.13

X 4.0% 3.1% 4.0% 4.0% 4.0% 53.99 3.95 5.95 11.57 2.26

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.35 0.13 0.15 0.29 0.06

X 0.3% 0.2% 0.3% 0.3% 0.3% 4.05 0.26 0.45 0.87 0.17

X 0.2% 0.2% 0.2% 0.2% 0.2% 2.70 0.26 0.30 0.58 0.11

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 2.0% 1.5% 2.0% 2.0% 2.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 53.99 5.10 5.95 11.57 2.26

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.35 0.13 0.15 0.29 0.06

Allow satellite telecommunications centers in residential subdivisions

Shuttle service from residential subdivisions to commercial core areas

Construct bus passenger benches and shelters

Construct pedestrian facility improvements

Retail services within or adjacent to residential subdivisions

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Synchronize traffic lights on streets impacted by development

Construct bicycle trails

Preferential parking spaces for carpools and vanpools

Implement on-site circulation plan in parking lots

Provide separate windows for fast-food restaurants

Provide video-conference facilities

Set up resident worker training programs to improve job/housing balance

Implement home dispatching system for employees

Minimize use of fleet vehicles during smog alerts

Use low emission fleet vehicles

Reduce employee parking spaces for those business not under Rule 2202

Lunch shuttle service from a worksite to food establishments

Implement compressed work-week schedules

Trip reduction plan to achieve 1.5 AVR for businesses

Utilize satellite offices rather than regular worksite to reduce VMT

Establish a home-based telecommuting program

Provide or contribute to child care and after school facilities

Offer travel incentives such as discounts on purchases for transit riders

Provide on-site employee services such as cafeteria, banks, etc.

Shuttle service from residential core area to the worksite

Construct bus passenger benches and shelters

Pricing structure for single-occupancy employee parking

Residential units within or adjacent to commercial developments

Utilize excess parking as park-n-ride or contribute to park-n-ride

Construct bicycle facility improvements

Construct pedestrian facility improvements

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Charge visitors to park

Synchronize traffic lights on streets impacted by development

Reschedule truck deliveries and pickups for off-peak hours

Paid parking at walkup kiosks

On-site truck loading zones

Implement or contribute to public outreach programs

Provide commuter information areas



Industrial Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.0% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.8% 1.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 2.0% 1.5% 2.0% 2.0% 2.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.2% 0.2% 0.2% 0.2% 0.2% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.4% 0.5% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

24.34 47.47 14.37 0.07 0.07

183.56 15.12 20.09 39.34 7.69

207.90 62.59 34.46 39.41 7.76

10.17% 22.42% 13.86% 9.24% 9.29%

31.32 46.23 17.61 0.10 0.10

1,805.46 170.40 196.61 387.02 75.62

1,836.78 216.63 214.22 387.12 75.72

550.00 55.00 55.00 150.00 55.00

YES YES YES YES YES

Reduction in Stationary Sources Emissions (Pounds per Day)

Reduction in Mobile Sources Emissions (Pounds per Day)

Total Reduction in Emissions Based on Newhall Ranch FEIR Measures (Pounds per Day)

Percentage Reduced Based on Newhall Ranch FEIR Measures

Total Reduced Stationary Source Emissions

Total Reduced Mobile Source Emissions

SCAQMD Thresholds

Project Air Quality Impacts Significant?

TOTAL REDUCED EMISSIONS

Preferential parking spaces for carpools and vanpools

Implement on-site circulation plan in parking lots

Set up resident worker training programs to improve job/housing balance

Implement home dispatching system for employees

Minimize use of fleet vehicles during smog alerts

Use low emission fleet vehicles

Provide commuter information areas

Reduce employee parking spaces for those business not under Rule 2202

Implement compressed work-week schedules

Offer loans or other incentives to employees who move locally

Trip reduction plan to achieve 1.5 AVR for businesses

Provide or contribute to child care and after school facilities

Provide on-site employee services such as cafeteria, banks, etc. 

Shuttle service from residential core area to the worksite

Construct bus passenger benches and shelters

Pricing structure for single-occupancy employee parking

Utilize excess parking as park-n-ride or contribute to park-n-ride

Construct bicycle facility improvements

Construct pedestrian facility improvements

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Synchronize traffic lights on streets impacted by development

Reschedule truck deliveries and pickups for off-peak hours

Lunch shuttle system from worksite to food establishments

On-site truck loading zones

Install aerodynamic add-on devices to heavy-duty trucks

Implement or contribute to public outreach programs

Reduce ship cruising speeds in the inner harbor

Use low-emission fuels or electrify airport ground service vehicles

Engine tuning for marine vessels

Reduce number of aircraft engines used during idling

Install monitoring system to control airport shuttles

Use centralized ground power systems for airport service vehicles



Estimated Wintertime Emissions Reductions Efficiencies

Landmark Village Emissions With Implementation of Newhall Ranch Specific Plan FEIR Air Quality Mitigation Measures

Input Fields

CO VOC NOX PM10 PM2.5

Single Family Residential Uses Vehicular Sources 293.66 28.78 39.30 65.89 12.87

Area Sources 7.34 34.30 17.24 0.42 0.41

Multi-Family Residential Uses Vehicular Sources 317.37 31.72 42.48 71.22 13.92

Area Sources 6.57 47.20 15.44 0.40 0.40

Commercial/Office/Institutional Uses Vehicular Sources 1,314.69 141.50 178.55 289.25 56.52

Area Sources 7.11 7.01 8.46 0.02 0.02

Total Emissions Vehicular Sources 1,925.72 202.00 260.33 426.36 83.31

Area Sources 21.02 88.51 41.14 0.84 0.83

Total Non-Reduced Emissions 1,946.74 290.51 301.47 427.20 84.14

Yes No CO VOC NOX PM10 PM2.5 CO VOC NOX PM10 PM2.5

Stationary Sources

All Residential Uses

X 10.0% 11.0% 9.5% 4.5% 4.5% 1.39 8.97 3.10 0.04 0.04

X 3.0% 2.5% 3.0% 6.5% 6.5% 0.42 2.04 0.98 0.05 0.05

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 4.5% 4.5% 4.0% 2.5% 2.5% 0.63 3.67 1.31 0.02 0.02

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.0% 1.5% 7.0% 7.0% 0.00 0.00 0.00 0.00 0.00

X 13.5% 14.0% 13.0% 10.5% 10.5% 1.88 11.41 4.25 0.09 0.09

X 1.5% 1.5% 1.5% 1.5% 1.5% 0.21 1.22 0.49 0.01 0.01

X 13.0% 14.0% 13.0% 7.5% 7.5% 1.81 11.41 4.25 0.06 0.06

Multi-Family Residential Uses

X 8.5% 9.0% 8.0% 4.0% 4.0% 0.56 4.25 1.24 0.02 0.02

Commercial, Office, Institutional Uses

X 0.5% 0.5% 0.5% 0.5% 0.5% 0.04 0.04 0.04 0.00 0.00

X 0.5% 0.5% 0.5% 0.5% 0.5% 0.04 0.04 0.04 0.00 0.00

X 0.5% 0.5% 0.5% 1.0% 1.0% 0.04 0.04 0.04 0.00 0.00

X 1.0% 1.0% 1.0% 1.5% 1.5% 0.07 0.07 0.08 0.00 0.00

X 3.0% 3.5% 3.0% 2.5% 2.5% 0.21 0.25 0.25 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 7.0% 3.0% 8.5% 19.5% 19.5% 0.50 0.21 0.72 0.00 0.00

X 1.0% 1.0% 1.0% 0.5% 0.5% 0.07 0.07 0.08 0.00 0.00

X 9.5% 10.0% 9.0% 7.0% 7.0% 0.68 0.70 0.76 0.00 0.00

X 12.5% 11.0% 13.5% 17.5% 17.5% 0.89 0.77 1.14 0.00 0.00

Industrial Uses

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.5% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.5% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.0% 1.0% 2.5% 2.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 2.5% 2.0% 3.0% 5.5% 5.5% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.0% 1.0% 3.0% 3.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 1.5% 0.5% 2.0% 6.0% 6.0% 0.00 0.00 0.00 0.00 0.00

X 3.0% 3.5% 3.0% 1.5% 1.5% 0.00 0.00 0.00 0.00 0.00

Unmitigated Emissions in Pounds per Day

LAND USE

Use solar or low emission water heaters

Use built-in-energy-efficient appliances

Emission Reduction Efficiency

Provide shade trees to reduce heating/cooling needs

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Provide ventilation systems for enclosed parking facilities

Reduced Emissions in Pounds per DayRecommended Measures already incorporated into Project are marked "No"

MEASURES, EFFICIENCIES, AND REDUCTIONS

Use solar or low emission water heaters

Use central water heating systems

Provide shade trees to reduce heating/cooling needs

Use central water heating systems

Comply with Title 24

Use lighting controls and energy efficient lighting

Use fuel cells in residential subdivisions to produce heat and electicity

Orient buildings to the north

Use light-colored roof materials to reflect heat

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Use energy-efficient low-sodium parking lights

Provide ventilation systems for enclosed parking facilities

Use lighting controls and energy efficient lighting

Use light-colored roof materials to reflect heat

Comply with Title 24

Orient buildings to the north

Provide shade trees to reduce heating/cooling needs

Use energy-efficient and automated controls for air conditioners

Use double-glass paned windows

Use energy-efficient low-sodium parking lights

Provide ventilation systems for enclosed parking facilities

Use lightin constrols and energy efficient lighting

Use light-colored roof materials to reflect heat

Orient buildings to the north

Comply with Title 24

Improved storage and handling of source materials

Materials substitution (e.g., use water-based paints, life cycle analysis)

Utilize efficient manufacturing processes

Resource recovery systems



Mobile-Sources

Residential Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.2% 0.2% 0.2% 0.2% 0.2% 1.22 0.12 0.16 0.27 0.05

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.61 0.06 0.08 0.14 0.03

X 1.3% 1.0% 1.3% 1.3% 1.3% 7.94 0.61 1.06 1.78 0.35

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 24.44 2.42 3.27 5.48 1.07

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.61 0.06 0.08 0.14 0.03

Commercial, Office and Insitutional Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.31 0.14 0.18 0.29 0.06

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.0% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.4% 0.5% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.8% 1.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.31 0.14 0.18 0.29 0.06

X 2.0% 1.5% 2.0% 2.0% 2.0% 26.29 2.12 3.57 5.79 1.13

X 4.0% 3.1% 4.0% 4.0% 4.0% 52.59 4.39 7.14 11.57 2.26

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.31 0.14 0.18 0.29 0.06

X 0.3% 0.2% 0.3% 0.3% 0.3% 3.94 0.28 0.54 0.87 0.17

X 0.2% 0.2% 0.2% 0.2% 0.2% 2.63 0.28 0.36 0.58 0.11

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 2.0% 1.5% 2.0% 2.0% 2.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 52.59 5.66 7.14 11.57 2.26

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 1.31 0.14 0.18 0.29 0.06

Allow satellite telecommunications centers in residential subdivisions

Shuttle service from residential subdivisions to commercial core areas

Construct bus passenger benches and shelters

Construct pedestrian facility improvements

Retail services within or adjacent to residential subdivisions

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Synchronize traffic lights on streets impacted by development

Construct bicycle trails

Preferential parking spaces for carpools and vanpools

Implement on-site circulation plan in parking lots

Provide separate windows for fast-food restaurants

Provide video-conference facilities

Set up resident worker training programs to improve job/housing balance

Implement home dispatching system for employees

Minimize use of fleet vehicles during smog alerts

Use low emission fleet vehicles

Reduce employee parking spaces for those business not under Rule 2202

Lunch shuttle service from a worksite to food establishments

Implement compressed work-week schedules

Trip reduction plan to achieve 1.5 AVR for businesses

Utilize satellite offices rather than regular worksite to reduce VMT

Establish a home-based telecommuting program

Provide or contribute to child care and after school facilities

Offer travel incentives such as discounts on purchases for transit riders

Provide on-site employee services such as cafeteria, banks, etc.

Shuttle service from residential core area to the worksite

Construct bus passenger benches and shelters

Pricing structure for single-occupancy employee parking

Residential units within or adjacent to commercial developments

Utilize excess parking as park-n-ride or contribute to park-n-ride

Construct bicycle facility improvements

Construct pedestrian facility improvements

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Charge visitors to park

Synchronize traffic lights on streets impacted by development

Reschedule truck deliveries and pickups for off-peak hours

Paid parking at walkup kiosks

On-site truck loading zones

Implement or contribute to public outreach programs

Provide commuter information areas



Industrial Uses

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.0% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 1.0% 0.8% 1.0% 1.0% 1.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 2.0% 1.5% 2.0% 2.0% 2.0% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.3% 0.2% 0.3% 0.3% 0.3% 0.00 0.00 0.00 0.00 0.00

X 0.2% 0.2% 0.2% 0.2% 0.2% 0.00 0.00 0.00 0.00 0.00

X 0.1% 0.1% 0.1% 0.1% 0.1% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 4.0% 4.0% 4.0% 4.0% 4.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.5% 0.4% 0.5% 0.5% 0.5% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

X 0.0% 0.0% 0.0% 0.0% 0.0% 0.00 0.00 0.00 0.00 0.00

9.41 45.13 18.79 0.31 0.31

178.13 16.57 24.12 39.34 7.69

187.54 61.70 42.91 39.65 7.99

9.63% 21.24% 14.23% 9.28% 9.50%

11.61 43.38 22.35 0.53 0.52

1,747.59 185.43 236.21 387.02 75.62

1,759.20 228.81 258.56 387.55 76.15

550.00 55.00 55.00 150.00 55.00

YES YES YES YES YES

Reduction in Stationary Sources Emissions (Pounds per Day)

Reduction in Mobile Sources Emissions (Pounds per Day)

Total Reduction in Emissions Based on Newhall Ranch FEIR Measures (Pounds per Day)

Percentage Reduced Based on Newhall Ranch FEIR Measures

Total Reduced Stationary Source Emissions

Total Reduced Mobile Source Emissions

SCAQMD Thresholds

Project Air Quality Impacts Significant?

TOTAL REDUCED EMISSIONS

Preferential parking spaces for carpools and vanpools

Implement on-site circulation plan in parking lots

Set up resident worker training programs to improve job/housing balance

Implement home dispatching system for employees

Minimize use of fleet vehicles during smog alerts

Use low emission fleet vehicles

Provide commuter information areas

Reduce employee parking spaces for those business not under Rule 2202

Implement compressed work-week schedules

Offer loans or other incentives to employees who move locally

Trip reduction plan to achieve 1.5 AVR for businesses

Provide or contribute to child care and after school facilities

Provide on-site employee services such as cafeteria, banks, etc. 

Shuttle service from residential core area to the worksite

Construct bus passenger benches and shelters

Pricing structure for single-occupancy employee parking

Utilize excess parking as park-n-ride or contribute to park-n-ride

Construct bicycle facility improvements

Construct pedestrian facility improvements

Shuttle to major rail transit centers or multi-modal stations

Contribute to regional transit systems

Synchronize traffic lights on streets impacted by development

Reschedule truck deliveries and pickups for off-peak hours

Lunch shuttle system from worksite to food establishments

On-site truck loading zones

Install aerodynamic add-on devices to heavy-duty trucks

Implement or contribute to public outreach programs

Reduce ship cruising speeds in the inner harbor

Use low-emission fuels or electrify airport ground service vehicles

Engine tuning for marine vessels

Reduce number of aircraft engines used during idling

Install monitoring system to control airport shuttles

Use centralized ground power systems for airport service vehicles
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0.55 89.59 17.58TOTALS (lbs/day, unmitigated) 74.48 57.01 448.88

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 35.70 44.37 417.25 0.55 89.50 17.49

ROG NOx CO

0.00 0.09 0.09

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 38.78 12.64 31.63

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operation

Project Name: Landmark - Operational - Recirculated DEIR - Single Family Residential
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9/21/2010 12:22:22 PM

0.55 89.50 17.49TOTALS (lbs/day, unmitigated) 35.70 44.37 417.25

SO2 PM10 PM25

Single family housing 35.70 44.37 417.25 0.55 89.50 17.49

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 38.78 12.64 31.63 0.00 0.09 0.09

Architectural Coatings 2.14

0.00 0.07 0.07

Consumer Products 30.92

Landscape 4.77 0.30 26.38

0.00 0.02 0.02

Hearth - No Summer Emissions

Natural Gas 0.95 12.34 5.25

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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11.1Motor Home 0.9 0.0 88.9

0.0

School Bus 0.1 0.0 0.0 100.0

Motorcycle 2.8 50.0 50.0

100.0

Urban Bus 0.1 0.0 0.0 100.0

Other Bus 0.1 0.0 0.0

77.8

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2

17.6

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0 40.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4

0.0

Med Truck 5751-8500 lbs 10.8 0.9 99.1 0.0

Light Truck 3751-5750 lbs 23.1 0.4 99.6

0.2

Light Truck < 3750 lbs 7.3 1.4 95.9 2.7

Light Auto 51.1 0.4 99.4

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

591.00 5,850.90 51,751.22

5,850.90 51,751.22

Single family housing 197.00 9.90 dwelling units

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00

Analysis Year: 2014  Temperature (F): 80  Season: Summer

Operational Settings:



Page: 1
9/21/2010 12:22:22 PM

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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9/21/2010 12:23:02 PM

0.49 89.92 17.90TOTALS (lbs/day, unmitigated) 72.79 70.63 406.20

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 38.49 53.39 398.86 0.46 89.50 17.49

ROG NOx CO

0.03 0.42 0.41

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 34.30 17.24 7.34

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operation

Project Name: Landmark - Operational - Recirculated DEIR - Single Family Residential
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0.46 89.50 17.49TOTALS (lbs/day, unmitigated) 38.49 53.39 398.86

SO2 PM10 PM25

Single family housing 38.49 53.39 398.86 0.46 89.50 17.49

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 34.30 17.24 7.34 0.03 0.42 0.41

Architectural Coatings 2.14

Consumer Products 30.92

Landscaping - No Winter Emissions

0.00 0.02 0.02

Hearth 0.29 4.90 2.09 0.03 0.40 0.39

Natural Gas 0.95 12.34 5.25

AREA SOURCE EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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11.1Motor Home 0.9 0.0 88.9

0.0

School Bus 0.1 0.0 0.0 100.0

Motorcycle 2.8 50.0 50.0

100.0

Urban Bus 0.1 0.0 0.0 100.0

Other Bus 0.1 0.0 0.0

77.8

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0 100.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2

17.6

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0 40.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4

0.0

Med Truck 5751-8500 lbs 10.8 0.9 99.1 0.0

Light Truck 3751-5750 lbs 23.1 0.4 99.6

0.2

Light Truck < 3750 lbs 7.3 1.4 95.9 2.7

Light Auto 51.1 0.4 99.4

Vehicle Fleet Mix

Vehicle Type Percent Type Non-Catalyst Catalyst Diesel

591.00 5,850.90 51,751.22

5,850.90 51,751.22

Single family housing 197.00 9.90 dwelling units

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00

Analysis Year: 2014  Temperature (F): 60  Season: Winter

Operational Settings:
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% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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0.60 96.75 18.93TOTALS (lbs/day, unmitigated) 87.07 58.72 458.60

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 39.90 47.96 450.95 0.60 96.72 18.90

ROG NOx CO

0.00 0.03 0.03

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 47.17 10.76 7.65

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operational Multi.urb924

Project Name: Landmark - Operational - Recirculated DEIR - Multi-Family Residential
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0.30 48.70 9.52

TOTALS (lbs/day, unmitigated) 39.90 47.96 450.95 0.60 96.72 18.90

Condo/townhouse general 19.90 24.15 227.06

SO2 PM10 PM25

Apartments low rise 20.00 23.81 223.89 0.30 48.02 9.38

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 47.17 10.76 7.65 0.00 0.03 0.03

Architectural Coatings 1.46

0.00 0.01 0.01

Consumer Products 44.63

Landscape 0.25 0.04 3.09

0.00 0.02 0.02

Hearth - No Summer Emissions

Natural Gas 0.83 10.72 4.56

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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100.0

Motor Home 0.9 0.0 88.9 11.1

School Bus 0.1 0.0 0.0

100.0

Motorcycle 2.8 50.0 50.0 0.0

Urban Bus 0.1 0.0 0.0

100.0

Other Bus 0.1 0.0 0.0 100.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0

40.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2 77.8

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0

0.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4 17.6

Med Truck 5751-8500 lbs 10.8 0.9 99.1

2.7

Light Truck 3751-5750 lbs 23.1 0.4 99.6 0.0

Light Truck < 3750 lbs 7.3 1.4 95.9

Diesel

Light Auto 51.1 0.4 99.4 0.2

Vehicle Type Percent Type Non-Catalyst Catalyst

6,323.50 55,931.36

Vehicle Fleet Mix

455.00 3,139.50 27,768.88

Condo/townhouse general 24.88 8.00 dwelling units 398.00 3,184.00 28,162.48

Apartments low rise 28.44 6.90 dwelling units

Analysis Year: 2014  Temperature (F): 80  Season: Summer

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Operational Settings:

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00
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% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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0.53 97.12 19.30TOTALS (lbs/day, unmitigated) 89.41 73.14 437.65

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 42.21 57.70 431.08 0.50 96.72 18.90

ROG NOx CO

0.03 0.40 0.40

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 47.20 15.44 6.57

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operational Multi.urb924

Project Name: Landmark - Operational - Recirculated DEIR - Multi-Family Residential
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0.25 48.70 9.52

TOTALS (lbs/day, unmitigated) 42.21 57.70 431.08 0.50 96.72 18.90

Condo/townhouse general 21.16 29.05 217.06

SO2 PM10 PM25

Apartments low rise 21.05 28.65 214.02 0.25 48.02 9.38

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 47.20 15.44 6.57 0.03 0.40 0.40

Architectural Coatings 1.46

Consumer Products 44.63

Landscaping - No Winter Emissions

0.00 0.02 0.02

Hearth 0.28 4.72 2.01 0.03 0.38 0.38

Natural Gas 0.83 10.72 4.56

AREA SOURCE EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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100.0

Motor Home 0.9 0.0 88.9 11.1

School Bus 0.1 0.0 0.0

100.0

Motorcycle 2.8 50.0 50.0 0.0

Urban Bus 0.1 0.0 0.0

100.0

Other Bus 0.1 0.0 0.0 100.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0

40.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2 77.8

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0

0.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4 17.6

Med Truck 5751-8500 lbs 10.8 0.9 99.1

2.7

Light Truck 3751-5750 lbs 23.1 0.4 99.6 0.0

Light Truck < 3750 lbs 7.3 1.4 95.9

Diesel

Light Auto 51.1 0.4 99.4 0.2

Vehicle Type Percent Type Non-Catalyst Catalyst

6,323.50 55,931.36

Vehicle Fleet Mix

455.00 3,139.50 27,768.88

Condo/townhouse general 24.88 8.00 dwelling units 398.00 3,184.00 28,162.48

Apartments low rise 28.44 6.90 dwelling units

Analysis Year: 2014  Temperature (F): 60  Season: Winter

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Operational Settings:

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00
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% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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1.98 324.33 63.41TOTALS (lbs/day, unmitigated) 149.39 175.34 1,529.75

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 141.64 166.76 1,513.37 1.98 324.28 63.36

ROG NOx CO

0.00 0.05 0.05

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 7.75 8.58 16.38

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Summer Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operational 

Commercial.urb924
Project Name: Landmark - Operational - Recirculated DEIR - Commercial
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0.77 125.32 24.47

TOTALS (lbs/day, unmitigated) 141.64 166.76 1,513.37 1.98 324.28 63.36

Office park 49.15 61.97 576.66

0.39 64.13 12.53

Strip mall 1.41 1.61 14.35 0.02 3.01 0.59

Regnl shop. center 26.89 33.37 297.85

0.00 0.65 0.13

Free-standing discount store 54.36 63.30 565.17 0.73 119.14 23.29

City park 0.37 0.33 2.95

SO2 PM10 PM25

Elementary school 9.46 6.18 56.39 0.07 12.03 2.35

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 7.75 8.58 16.38 0.00 0.05 0.05

Architectural Coatings 6.40

0.00 0.03 0.03

Consumer Products 0.00

Landscape 0.74 0.12 9.27

0.00 0.02 0.02

Hearth - No Summer Emissions

Natural Gas 0.61 8.46 7.11

AREA SOURCE EMISSION ESTIMATES Summer Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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100.0

Motor Home 0.9 0.0 88.9 11.1

School Bus 0.1 0.0 0.0

100.0

Motorcycle 2.8 50.0 50.0 0.0

Urban Bus 0.1 0.0 0.0

100.0

Other Bus 0.1 0.0 0.0 100.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0

40.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2 77.8

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0

0.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4 17.6

Med Truck 5751-8500 lbs 10.8 0.9 99.1

2.7

Light Truck 3751-5750 lbs 23.1 0.4 99.6 0.0

Light Truck < 3750 lbs 7.3 1.4 95.9

Diesel

Light Auto 51.1 0.4 99.4 0.2

Vehicle Type Percent Type Non-Catalyst Catalyst

29,709.84 187,520.80

Vehicle Fleet Mix

9.50 352.07 1,742.26

Office park 11.56 1000 sq ft 702.40 8,119.74 72,479.89

Strip mall 37.06 1000 sq ft

252.00 13,623.12 68,882.38

Regnl shop. center 85.06 1000 sq ft 76.10 6,473.07 37,085.88

Free-standing discount store 54.06 1000 sq ft

750.00 1,087.50 6,953.82

City park 2.60 acres 20.90 54.34 376.57

Elementary school 1.45 students

Analysis Year: 2014  Temperature (F): 80  Season: Summer

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Operational Settings:

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00
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48.0 24.0 28.0Office park

2.0 1.0 97.0

Strip mall 2.0 1.0 97.0

Regnl shop. center

5.0 2.5 92.5

Free-standing discount store 2.0 1.0 97.0

City park

Elementary school 20.0 10.0 70.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial
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1.66 324.30 63.38TOTALS (lbs/day, unmitigated) 165.03 208.66 1,481.12

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

ROG NOx CO SO2 PM10 PM2.5

SO2 PM10 PM2.5

TOTALS (lbs/day, unmitigated) 158.02 200.20 1,474.01 1.66 324.28 63.36

ROG NOx CO

0.00 0.02 0.02

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

TOTALS (lbs/day, unmitigated) 7.01 8.46 7.11

ROG NOx CO SO2 PM10 PM2.5

AREA SOURCE EMISSION ESTIMATES

Project Location: South Coast AQMD

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Summary Report:

Urbemis 2007 Version 9.2.4

Combined Winter Emissions Reports (Pounds/Day)

File Name: Z:\Air Quality\032.225 Landmark Village Recirculated\URBEMIS2007 Operational - separate land uses\Landmark Recirc Operational 

Commercial.urb924
Project Name: Landmark - Operational - Recirculated DEIR - Commercial
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0.64 125.32 24.47

TOTALS (lbs/day, unmitigated) 158.02 200.20 1,474.01 1.66 324.28 63.36

Office park 53.75 74.57 549.43

0.33 64.13 12.53

Strip mall 1.63 1.93 14.24 0.02 3.01 0.59

Regnl shop. center 31.26 40.03 292.64

0.00 0.65 0.13

Free-standing discount store 63.20 75.85 560.00 0.61 119.14 23.29

City park 0.34 0.40 2.86

SO2 PM10 PM25

Elementary school 7.84 7.42 54.84 0.06 12.03 2.35

Source ROG NOX CO

Percentage of residences with natural gas fireplaces changed from 85% to 100%

The number of persons per household for consumer product use changed from 3 persons to 3.06 persons

Operational Unmitigated Detail Report:

OPERATIONAL EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Area Source Changes to Defaults

Percent residential using natural gas changed from 78% to 100%

Percentage of residences with wood stoves changed from 10% to 0%

Percentage of residences with wood fireplaces changed from 5% to 0%

TOTALS (lbs/day, unmitigated) 7.01 8.46 7.11 0.00 0.02 0.02

Architectural Coatings 6.40

Consumer Products 0.00

Landscaping - No Winter Emissions

0.00 0.02 0.02

Hearth 0.00 0.00 0.00 0.00 0.00 0.00

Natural Gas 0.61 8.46 7.11

AREA SOURCE EMISSION ESTIMATES Winter Pounds Per Day, Unmitigated

Source ROG NOx CO SO2 PM10 PM2.5

Area Source Unmitigated Detail Report:
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100.0

Motor Home 0.9 0.0 88.9 11.1

School Bus 0.1 0.0 0.0

100.0

Motorcycle 2.8 50.0 50.0 0.0

Urban Bus 0.1 0.0 0.0

100.0

Other Bus 0.1 0.0 0.0 100.0

Heavy-Heavy Truck 33,001-60,000 lbs 0.6 0.0 0.0

40.0

Med-Heavy Truck 14,001-33,000 lbs 0.9 0.0 22.2 77.8

Lite-Heavy Truck 10,001-14,000 lbs 0.5 0.0 60.0

0.0

Lite-Heavy Truck 8501-10,000 lbs 1.7 0.0 82.4 17.6

Med Truck 5751-8500 lbs 10.8 0.9 99.1

2.7

Light Truck 3751-5750 lbs 23.1 0.4 99.6 0.0

Light Truck < 3750 lbs 7.3 1.4 95.9

Diesel

Light Auto 51.1 0.4 99.4 0.2

Vehicle Type Percent Type Non-Catalyst Catalyst

29,709.84 187,520.80

Vehicle Fleet Mix

9.50 352.07 1,742.26

Office park 11.56 1000 sq ft 702.40 8,119.74 72,479.89

Strip mall 37.06 1000 sq ft

252.00 13,623.12 68,882.38

Regnl shop. center 85.06 1000 sq ft 76.10 6,473.07 37,085.88

Free-standing discount store 54.06 1000 sq ft

750.00 1,087.50 6,953.82

City park 2.60 acres 20.90 54.34 376.57

Elementary school 1.45 students

Analysis Year: 2014  Temperature (F): 60  Season: Winter

Emfac: Version  : Emfac2007 V2.3 Nov 1 2006

Summary of Land Uses

Land Use Type Acreage Trip Rate Unit Type No. Units Total Trips Total VMT

Operational Settings:

Includes correction for passby trips

Includes the following double counting adjustment for internal trips:

Residential Trip % Reduction: 0.00   Nonresidential Trip % Reduction: 0.00
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48.0 24.0 28.0Office park

2.0 1.0 97.0

Strip mall 2.0 1.0 97.0

Regnl shop. center

5.0 2.5 92.5

Free-standing discount store 2.0 1.0 97.0

City park

Elementary school 20.0 10.0 70.0

% of Trips - Commercial (by land use)

% of Trips - Residential 32.9 18.0 49.1

15.4 9.6 12.6

Trip speeds (mph) 30.0 30.0 30.0 30.0 30.0 30.0

Rural Trip Length (miles) 17.6 12.1 14.9

Commute Non-Work Customer

Urban Trip Length (miles) 12.7 7.0 9.5 13.3 7.4 8.9

Home-Work Home-Shop Home-Other

Travel Conditions

Residential Commercial



CO Hotspots, With and Without Potrero Bridge



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: Landmark Village
Intersection: Long Canyon and Landmark Village "A" Street
Analysis Condition: 2030 Buildout without Potrero Bridge
Nearest Air Monitoring Station measuring CO: SRA 13 (Santa Clarita Valley)
Background 1-hour CO Concentration (ppm): 5.0
Background 8-hour CO Concentration (ppm): 3.7
Persistence Factor: 0.7
Analysis Year: 2030

Approach/Departure
No. of Speed

Roadway Type Lanes A.M. P.M.
North-South Roadway: Long Canyon AT GRADE 6 5 5
East-West Roadway: Landmark Village "A" Street AT GRADE 0 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast County: Los Angeles
Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)
Year 5 8 11 14 17 20 23 26 29 32
2008 8.877 7.732 6.829 6.108 5.526 5.057 4.682 4.371 4.114 3.903
2009 8.018 6.995 6.187 5.54 5.017 4.597 4.259 3.979 3.746 3.554
2010 7.25 6.339 5.617 5.037 4.568 4.191 3.887 3.635 3.424 3.249
2011 6.578 5.765 5.118 4.598 4.176 3.836 3.563 3.334 3.142 2.983
2012 5.983 5.255 4.674 4.206 3.826 3.519 3.273 3.066 2.891 2.745
2013 5.437 4.787 4.267 3.846 3.504 3.228 3.006 2.818 2.66 2.526
2014 4.963 4.38 3.911 3.531 3.222 2.972 2.771 2.601 2.456 2.333
2015 4.534 4.01 3.588 3.244 2.964 2.739 2.556 2.401 2.269 2.157
2020 3.038 2.713 2.448 2.23 2.052 1.908 1.791 1.689 1.601 1.525
2025 2.234 2.008 1.821 1.667 1.54 1.438 1.355 1.283 1.219 1.163
2030 1.84 1.657 1.506 1.381 1.278 1.196 1.13 1.071 1.02 0.975
2035 1.625 1.464 1.331 1.221 1.131 1.06 1.002 0.952 0.907 0.868
2040 1.509 1.358 1.233 1.13 1.047 0.981 0.928 0.882 0.842 0.806

PEAK HOUR TURNING VOLUMES
A.M. Peak P.M. Peak

N N
8 544 207 30 1,620 529

W < v > E W < v > E
105 ^ ^ 188 335 ^ ^ 412

11 > < 22 20 > < 38
17 v v 105 80 v v 366

< ^ > < ^ >
204 2,184 218 41 596 143

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 3,272 N-S Road 3,522
E-W Road 751 E-W Road 1,508
Primary Road = N-S Road Primary Road = N-S Road

ROADWAY CO CONTRIBUTIONS

Reference CO Concentrations Traffic Emission
Roadway 0 Feet 25 Feet 50 Feet Volume Factor

A.M. Peak Hour

N-S Road 9.5 6.1 4.9 * 3,272 * 1.84 ÷ 100,000
E-W Road 0.0 0.0 0.0 * 751 * 1.84 ÷ 100,000

P.M. Peak Hour

N-S Road 9.5 6.1 4.9 * 3,522 * 1.84 ÷ 100,000
E-W Road 0.0 0.0 0.0 * 1,508 * 1.84 ÷ 100,000

TOTAL CO CONCENTRATIONS (ppm)
A.M. P.M.

Peak Hour Peak Hour 8-Hour
0  Feet from Roadway Edge 5.6 5.6 4.1

25  Feet from Roadway Edge 5.4 5.4 4.0
50  Feet from Roadway Edge 5.3 5.3 3.9



BAY AREA AQMD SIMPLIFIED CALINE4 ANALYSIS; UPDATED WITH EMFAC2007

Project Title: Landmark Village
Intersection: Long Canyon and Landmark Village "A" Street
Analysis Condition: 2030 Buildout with Potrero Bridge
Nearest Air Monitoring Station measuring CO: SRA 13 (Santa Clarita Valley)
Background 1-hour CO Concentration (ppm): 5.0
Background 8-hour CO Concentration (ppm): 3.7
Persistence Factor: 0.7
Analysis Year: 2030

Approach/Departure
No. of Speed

Roadway Type Lanes A.M. P.M.
North-South Roadway: Long Canyon AT GRADE 4 5 5
East-West Roadway: Landmark Village "A" Street AT GRADE 0 5 5

EMFAC2007 COMPOSITE EMISSION FACTORS FOR CO

Air Basin: South Coast County: Los Angeles
Assumes lowest mean wintertime temperature of 47 degrees F and 30% humidity.

Average Speed (miles per hour)
Year 5 8 11 14 17 20 23 26 29 32
2008 8.877 7.732 6.829 6.108 5.526 5.057 4.682 4.371 4.114 3.903
2009 8.018 6.995 6.187 5.54 5.017 4.597 4.259 3.979 3.746 3.554
2010 7.25 6.339 5.617 5.037 4.568 4.191 3.887 3.635 3.424 3.249
2011 6.578 5.765 5.118 4.598 4.176 3.836 3.563 3.334 3.142 2.983
2012 5.983 5.255 4.674 4.206 3.826 3.519 3.273 3.066 2.891 2.745
2013 5.437 4.787 4.267 3.846 3.504 3.228 3.006 2.818 2.66 2.526
2014 4.963 4.38 3.911 3.531 3.222 2.972 2.771 2.601 2.456 2.333
2015 4.534 4.01 3.588 3.244 2.964 2.739 2.556 2.401 2.269 2.157
2020 3.038 2.713 2.448 2.23 2.052 1.908 1.791 1.689 1.601 1.525
2025 2.234 2.008 1.821 1.667 1.54 1.438 1.355 1.283 1.219 1.163
2030 1.84 1.657 1.506 1.381 1.278 1.196 1.13 1.071 1.02 0.975
2035 1.625 1.464 1.331 1.221 1.131 1.06 1.002 0.952 0.907 0.868
2040 1.509 1.358 1.233 1.13 1.047 0.981 0.928 0.882 0.842 0.806

PEAK HOUR TURNING VOLUMES
A.M. Peak P.M. Peak

N N
8 281 207 30 1,112 529

W < v > E W < v > E
105 ^ ^ 188 335 ^ ^ 412

11 > < 22 20 > < 38
17 v v 105 80 v v 366

< ^ > < ^ >
204 1,405 218 41 486 143

S S

Representative Traffic Volumes (Vehicles per Hour)

N-S Road 2,230 N-S Road 2,904
E-W Road 751 E-W Road 1,508
Primary Road = N-S Road Primary Road = N-S Road

ROADWAY CO CONTRIBUTIONS

Reference CO Concentrations Traffic Emission
Roadway 0 Feet 25 Feet 50 Feet Volume Factor

A.M. Peak Hour

N-S Road 11.9 7.0 5.4 * 2,230 * 1.84 ÷ 100,000
E-W Road 0.0 0.0 0.0 * 751 * 1.84 ÷ 100,000

P.M. Peak Hour

N-S Road 11.9 7.0 5.4 * 2,904 * 1.84 ÷ 100,000
E-W Road 0.0 0.0 0.0 * 1,508 * 1.84 ÷ 100,000

TOTAL CO CONCENTRATIONS (ppm)
A.M. P.M.

Peak Hour Peak Hour 8-Hour
0  Feet from Roadway Edge 5.5 5.6 4.1

25  Feet from Roadway Edge 5.3 5.4 4.0
50  Feet from Roadway Edge 5.2 5.3 3.9



Landmark Village CNFL at Off-Site Noise Sensitive Land Uses -

Cumulative Plus Project Conditions – 2030 With and Without Potrero

Bridge
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Glenn Lukos Associates, "Jurisdictional Delineation for Entrada, An Approximately 850-

Acre Property in Los Angeles County, California" (as revised September 15, 2008)

URS, "Composite Wetland Delineation for the Newhall Ranch Resource Management and

Development Plan Site and Entrada Planning Area" (2009)

URS, "Preliminary Jurisdictional Determination for the Newhall Ranch Resource

Management and Development Plan Site and Entrada Planning Area, Los

Angeles County, California" (2009)
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Supplemental Freeway Fair-Share Calculation Analysis (June 17, 2011)
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Austin-Foust Associates, Inc. – Memorandum, Landmark Village Traffic Impact
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Statement/Environmental Impact Report (SCH No. 2000011025)

Los Angeles Daily News Article “Rail Plans Picking Up Steam Proposal Links Santa

Clarita, Port Hueneme” September 24, 2007

Excerpt from the Mission Village Draft EIR – Mitigation Measures, Section 4.5

Traffic Mitigation Agreement – Fair Share Payment Agreement Between Department of

Transportation and Newhall Land

Los Angeles County Department of Public Works/City of Santa Clarita/Austin-Foust
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Sanitation District of Los Angeles County – Memorandum, Response to SCOPE Letter and
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Friends of Santa Clara River v. Castaic Lake Water 
Agency 
Cal.App. 5 Dist.,2004. 

Court of Appeal, Fifth District, California.
 
FRIENDS OF the SANTA CLARA RIVER et al.,
 

Plaintiffs and Appellants,
 
v.
 

CASTAIC LAKE WATER AGENCY et al., 

Defendants and Respondents.
 

No. F043273. 

Sept. 22, 2004.
 
Rehearing Denied Oct. 14, 2004.
 

Background:  Nonprofit corporations petitioned for 
writ of mandate against water districts and agencies 
alleging an urban water management plan was 
adopted in violation of the Urban Water Management 
Planning Act (UWMP Act). The Superior Court of 
Kern County, No. 245365,Richard J. Oberholzer, 
entered judgment denying the writ. Corporations 
appealed. 

Holding: The Court of Appeal, Cornell, J., held that 
plan's description of the reliability of groundwater 
was inadequate because of the failure to address 
timing issues related to perchlorate contamination. 

Reversed and remanded. 

West Headnotes 

[1] Waters and Water Courses 405 196 

405 Waters and Water Courses 
405IX Public Water Supply 

405IX(A) Domestic and Municipal Purposes 
405k196 k. Purity of Water and Protection 

Thereof from Pollution or Diversion. Most Cited 
Cases 
The role of an appellate court in reviewing an 
administrative record for a prejudicial abuse of 
discretion under the Urban Water Management 
Planning Act (UWMP Act) is precisely the same as 
the role of the superior court and, therefore, the lower 
court's findings of fact and conclusions of law are not 

binding on the appellate court. West's Ann.Cal.Water 
Code § 10651. 

[2] Waters and Water Courses 405 196 

405 Waters and Water Courses 
405IX Public Water Supply 

405IX(A) Domestic and Municipal Purposes 
405k196 k. Purity of Water and Protection 

Thereof from Pollution or Diversion. Most Cited 
Cases 
Under the Urban Water Management Planning Act 
(UWMP Act), a water plan's description of the 
reliability of the groundwater supplied from a 
formation and an aquifer was inadequate because of 
the failure to address timing issues related to 
perchlorate contamination; simply stating that a 
treatment technology was available and that a 
groundwater treatment plan was being developed, 
without discussing when the plan would need to be 
implemented and the amount of time needed for its 
implementation, left a temporal gap in the description 
of the reliability of the water source, which rendered 
the UWMP legally inadequate. West's Ann.Cal.Water 
Code § 10631(c). 
See 63 Cal.Jur.3d, Water, § 1131. 
**625 Law Offices of Stephan C. Volker, Stephan C. 
Volker, San Francisco, and Gretchen E. Dent, San 
Jose, for Plaintiffs and Appellants. 
Horvitz & Levy, Encino, William N. Hancock, San 
Francisco, Jon B. Eisenberg, Encino; McCormick, 
Kidman & Behrens, Russell G. Behrens and David D. 
Boyer, Costa Mesa, for Defendants and Respondents 
Castaic Lake Water Agency and Santa Clarita Water 
Company. 
Gatzke Dillon & Ballance, Mark J. Dillon, Carlsbad, 
Michael S. Haberkorn and Heather S. Riley for 
Defendant and Respondent Valencia Water 
Company. 

*3 OPINION 

CORNELL, J. 
Friends of the Santa Clara River and the Sierra Club 
appeal from the denial of their petition for writ of 
mandate alleging an urban water management plan 
for parts of the Santa Clarita Valley was adopted in 
violation of the Urban Water Management Planning 

© 2008 Thomson Reuters/West. No Claim to Orig. US Gov. Works. 
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Act (UWMP Act), **626Water Code section 10610 
et seq.FN1  Among the many grounds for reversal 
asserted is *4 the failure of the urban water 
management plan to assess the reliability of the water 
supply obtained from two layers of an aquifer 
contaminated with perchlorate. 

FN1. All further statutory references are to 
the version of the Water Code in effect 
during 2000 unless otherwise indicated. 

Certain aspects of the urban water management plan 
concerning the effects of perchlorate contamination 
on the groundwater supply can be summarized as 
follows. If there is a dry stretch, the districts plan to 
take more water from the Saugus Formation. If the 
perchlorate contamination impairs the supply of 
water taken from the Saugus Formation in dry years, 
the districts plan to restore full production capacity 
by treating the contaminated water. While the 
treatment facilities are being built, the districts have 
no plan to cover the reduction in water available from 
the Saugus Formation. 

Thus, the plan's description of the perchlorate 
contamination and the method for addressing that 
contamination is flawed because it fails to (1) address 
the time needed to implement the available method 
for treating the contaminated water and (2) describe 
the reliability of the groundwater supply during that 
implementation period. As this gap in the reliability 
analysis is sufficient for reversal, we do not address 
the other challenges to the adoption of the plan.FN2 

FN2. The failure to address the other 
challenges should not give rise to any 
inference as to their merit. 

FACTUAL AND PROCEDURAL SUMMARY 

I. Parties 

Friends of the Santa Clara River is a nonprofit 
corporation organized under the laws of the State of 
California in 1993. Some of its members reside 
within the subject service area and are ratepayers. 
The Sierra Club is a nonprofit corporation formed 
under the laws of the State of California in 1892. 
These parties are referred to collectively as plaintiffs. 

Castaic Lake Water Agency (CLWA) is a public 
agency created and governed by the uncodified 
Castaic Lake Water Agency Law. (Stats.1962, 1st 
Ex.Sess., ch. 28, § 1, p. 208, reprints at 72A West's 
Ann. Wat.-Appen. (1999 ed.) § 103-1 et seq., p. 487.) 
CLWA was formed to provide a supplemental supply 
of imported water to the water purveyors of the Santa 
Clarita Valley. Its area of wholesale water service 
covers approximately 195 square miles. CLWA 
contracts with California's Department of Water 
Resources for water from the State Water Project 
(SWP) and other sources, treats those supplies at its 
treatment plants, and delivers the treated water to 
water retailers within its area. 

*5 Newhall County Water District (Newhall) is a 
district formed by election under California's County 
Water District Law (§ 30000 et seq.). Newhall is a 
retail water purveyor serving an area of 
approximately 34 square miles and supplies 
groundwater pumped from wells supplemented by 
imported water purchased from CLWA. At the end of 
1999, Newhall served approximately 6,758 
connections, i.e., accounts.FN3 

FN3. On May 20, 2004, Newhall filed a 
request for withdrawal of its brief that did 
not explain the reason for the request but 
acknowledged that if withdrawal was 
granted, this court, in accordance with 
California Rules of Court, rule 17(a)(2), 
would decide the appeal based on the record, 
the opening brief, the briefs of the other 
defendants, and oral argument. 

Santa Clarita Water Company (SCWC) is a 
California corporation and retailer of **627 water. 
SCWC's service area includes portions of the City of 
Santa Clarita and unincorporated areas of Los 
Angeles County in the communities of Saugus, 
Canyon Country and Newhall. SCWC supplies water 
from groundwater wells and imported water 
purchased from CLWA.FN4At the end of 1999, 
SCWC served approximately 21,100 connections. 

FN4. The relationship between CLWA and 
SCWC was, at one time, more than that of 
wholesaler and retailer. (See Klajic v. 
Castaic Lake Water Agency (2001) 90 
Cal.App.4th 987, 109 Cal.Rptr.2d 454 [writ 
of mandate sought to compel CLWA to 

© 2008 Thomson Reuters/West. No Claim to Orig. US Gov. Works. 
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divest itself of its ownership of all stock of 
SCWC].) 

Valencia Water Company (VWC) is a California 
corporation and retailer of water. VWC's service area 
is approximately 25 square miles and includes 
portions of the City of Santa Clarita, the community 
of Valencia, and the unincorporated areas of Castaic 
and Stevenson Ranch. VWC supplies water from 
groundwater wells and imported water purchased 
from CLWA. At the end of 1999, VWC served 
approximately 20,865 connections. 

CLWA, Newhall, SCWC and VWC are referred to 
collectively as defendants. 

Defendants jointly caused the preparation of the 2000 
Urban Water Management Plan (UWMP) under the 
UWMP Act to cover the service area of CLWA. 

II. Sources of Water for the Santa Clarita Valley 

Historically, the Santa Clarita Valley obtained its 
water supply from an underground water basin, or 
aquifer, that is about 84 square miles and is divided 
into an upper and lower level. The shallow level, 
called the Alluvial Aquifer, underlies the Santa Clara 
River and its tributaries. Water from this layer is 
obtained from wells up to 200 feet deep. Beneath the 
Alluvial Aquifer is a deeper layer of groundwater 
called the Saugus Formation. Water from the Saugus 
Formation is pumped from wells extending to 
approximately 2,000 feet in depth. 

*6 Based on historical production, the UWMP 
estimates (1) the Alluvial Aquifer will supply 30,000 
to 40,000 acre-feet per year in normal weather years 
and 30,000 to 35,000 acre-feet per year in dry years, 
and (2) the Saugus Formation will supply 7,500 to 
15,000 acre-feet per year in normal weather years and 
11,000 to 15,000 acre-feet per year in dry years. At 
the time the UWMP was adopted, groundwater from 
the aquifer accounted for approximately 54 percent of 
the water supplied in the CLWA service area. 

Since 1980, imported water from the SWP has 
supplemented local supplies to meet community 
water requirements. CLWA owns three entitlements 
to water from the SWP that total 95,200 acre-feet per 
year.FN5   In 1966, CLWA entered into a contract with 

the SWP for 41,500 acre-feet of water per year. In the 
1980's, CLWA purchased an entitlement to 12,700 
acre-feet per year of SWP water from a Kern County 
water district. In 1999, CLWA acquired an 
entitlement to 41,000 acre-feet per year of SWP 
water from the Kern County Water Agency and its 
member district, Wheeler Ridge-Maricopa Water 
Storage District.FN6 

FN5. This annual contractual entitlement 
represented about 2.3 percent of the 4.2 
million acre-feet per year the SWP was 
contracted to deliver to 29 contracting 
agencies. The California Department of 
Water Resources' contractual obligations to 
deliver water through the SWP, and the 
reliability of the delivery, is discussed in 
greater detail in Planning & Conservation 
League v. Department of Water Resources 
(2000) 83 Cal.App.4th 892, 908, footnote 5, 
100 Cal.Rptr.2d 173. 

FN6. The agreement for the acquisition is 
described in Friends of the Santa Clara 
River v. Castaic Lake Water Agency (2002) 
95 Cal.App.4th 1373, 1375, 116 Cal.Rptr.2d 
54. 

**628 III. Proposal and Adoption of the UWMP 

On Wednesday, November 22, 2000, defendants 
released a draft of the UWMP to the public for 
review and comment. CLWA indicated that public 
comments would be accepted only if received by it 
by 6:00 p.m., December 7, 2000. 

The general manager of the United Water 
Conservation District sent a comment letter that 
expressed concerns about (1) the way the UWMP's 
draft presented existing and future water supplies, (2) 
reliance on groundwater banking projects that were 
unavailable to CLWA or years away from operation, 
and (3) the uncertainty of how the Saugus Formation 
will react to the higher levels of pumping proposed. 
In particular, the letter states: 

“In the legislation concerning Urban Water 
Management Plans, agencies are asked to consider 
existing and future sources of water. This is 
particularly useful to those using the Plan, since 
supply shortfalls can be recognized and future 

© 2008 Thomson Reuters/West. No Claim to Orig. US Gov. Works. 
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projects can be identified to supplement the existing 
sources of water. *7 Our largest concern is that the 
draft of the Plan tends to combine existing sources 
with future potential sources so that it is difficult to 
establish where you are now and where you need to 
go. Thus, it is difficult to determine the present state 
of the supply and the timing of need for specific 
future projects. An example, which we will explain in 
more detail below, is the listing of various out-of-area 
storage projects as part of the year 2000 water supply 
(e.g., Figure 1-12). This approach implies that these 
projects are needed now (they are not) and that they 
could supply water to [CLWA] now (they cannot).” 

On December 6, 2000, defendants conducted a joint 
public hearing concerning the UWMP. On December 
20, 2000, the boards of the defendant water agencies 
held a joint meeting and approved the UWMP. 
CLWA submitted the UWMP to the California 
Department of Water Resources, and the submission 
was completed on February 5, 2001. 

IV. Lawsuit 

On April 23, 2001, plaintiffs filed a verified petition 
for writ of mandate challenging defendants' approval 
of the UWMP based on alleged violations of the 
UWMP Act and the public trust doctrine. The County 
of Ventura also filed a petition for writ of mandate 
challenging defendants' approval of the UWMP. The 
two petitions were consolidated into a single case and 
transferred to the Kern Superior Court. 

Plaintiffs' cause of action based on the public trust 
doctrine was dismissed without leave to amend as a 
result of demurrers filed by defendants. Plaintiffs' 
cause of action based on violations of the UWMP Act 
was heard on the merits by the superior court on 
January 21, 2003, and February 4, 2003. 

On April 8, 2003, the superior court filed an “Order 
and Findings: Statement of Decision” in which it 
denied the petitions for writ of mandate.FN7 

Defendants filed memoranda of costs. Defendants 
CLWA and SCWC jointly requested costs in the 
amount of $59,179.04. Defendant VWC claimed 
$8,416.78 in costs. Plaintiffs filed a motion to tax 
costs that challenged the recovery of certain costs 
related to the preparation of the administrative 
record, FN8**629 such as “the cost of copies, 
including Bates stamping ($49,203.77), offsite 

duplication ($132.84 and $430.45), binders 
($1,175.84, $421.53 and *8 $177.49), and [VWC's] 
administrative record charges ($4,191.31).” FN9  The 
superior court heard the motion to tax costs on July 1, 
2003, and awarded CLWA and SCWC costs in the 
amount of $55,469.72 and awarded VWC costs in the 
amount of $6,575.06. 

FN7. The County of Ventura did not appeal 
from the denial of its petition. 

FN8. The administrative record of 
proceedings submitted to the superior court 
was organized into 37 three-ring binders and 
contained 17,766 pages. 

FN9. The invoice from Whitmont Legal 
Copying, Inc., to counsel for CLWA and 
SCWC in the amount of $49,203.77 for 
copies and Bates labeling appears to cover 
the production of 16 copies of the 
administrative record. After subtracting the 
$1,065.96 charged to generate and apply the 
Bates labels, the average cost per page for 
the copies of the administrative record came 
to approximately 16.93 cents (($49,203.77 
$1,065.96) (17,766 pages 16 copies) = 
$0.16934 per page). 

Subsequently, judgment was entered in favor of 
defendants and plaintiffs appealed. 

DISCUSSION 

In 1983, the Legislature adopted the UWMP Act to 
promote the active management of urban water 
demands and efficient water usage in order to protect 
the people of the state and their water resources. 
(Stats.1983, ch. 1009, § 1, p. 3556.) To achieve the 
goal of water conservation and efficient use, urban 
water suppliers are required to develop water 
management plans that include long-range planning 
to ensure adequate water supplies to serve existing 
customers and future demands for water. (§ 10610.2, 
subds.(d) & (e).) The plans must consider a 20-year 
time horizon (§ 10631, subd. (a)) and must be 
updated “at least once every five years on or before 
December 31, in years ending in five and zero” (§ 
10621, subd. (a)). The UWMP Act requires plans to 
address specific issues. (§§ 10631, 10632 & 10633.) 
It also sets forth the procedural steps that urban water 
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suppliers must follow when preparing, reviewing, 
and amending their plans. (§§ 10640-10645; see 
generally Waterman, Addressing California's 
Uncertain Water Future By Coordinating Long-Term 
Land Use and Water Planning: Is A Water Element 
in the General Plan the Next Step?(2004) 31 Ecology 
L.Q. 117, 162-166 [overview of the UWMP Act].) 

I. Standard of Review 

In a mandate proceeding to review the decision of a 
public agency to adopt an urban water management 
plan, the standard of our review is set forth in section 
10651, which provides: 

“In any action or proceeding to attack, review, set 
aside, void, or annul a plan, or an action taken 
pursuant to the plan by an urban water supplier on the 
grounds of noncompliance with this part, the inquiry 
shall extend only to whether there was a prejudicial 
abuse of discretion. Abuse *9 of discretion is 
established if the supplier has not proceeded in a 
manner required by law or if the action by the water 
supplier is not supported by substantial evidence.” 

Although no published decision has applied section 
10651, the statutory language is similar to Public 
Resources Code section 21168.5, which applies to 
some of the mandamus proceedings brought under 
the California Environmental Quality Act (CEQA), 
Public Resources Code section 21000 et seq. 

[1] The role of an appellate court in reviewing an 
administrative record for a “prejudicial abuse of 
discretion” under section 10651 is precisely the same 
as the role of the superior court and, therefore, the 
lower court's findings of fact and conclusions of law 
are not binding on the appellate court. (See **630San 
Joaquin Raptor /Wildlife Rescue Center v. County of 
Stanislaus (1994) 27 Cal.App.4th 713, 722, 32 
Cal.Rptr.2d 704 [review conducted under Pub. 
Resources Code, § 21168.5].) 

Plaintiffs contend that the defendants “ha[ve] not 
proceeded in a manner required by law” as that 
phrase is used in section 10651 and thus have 
prejudicially abused their discretion in adopting the 
UWMP. In particular, plaintiffs claim the UWMP 
does not comply with section 10631 because it (1) 
erroneously conflates existing sources with planned 
sources, (2) improperly characterizes supplies that are 

merely potential as “planned sources of water 
available to the supplier” (§ 10631, subd. (b)), and 
(3) fails to evaluate adequately the reliability of 
existing sources of water, such as groundwater from 
the aquifers and imported water from the SWP. 
Plaintiffs also contend that many of the findings of 
fact made in the UWMP are not supported by 
substantial evidence. 

Defendants argue that all of the deficiencies alleged 
by plaintiffs are merely claims that the weight of the 
evidence does not support the conclusions of the 
agencies. As it is not our function to reweigh the 
evidence, but to determine if there is substantial 
evidence to support the findings of the UWMP, the 
plaintiffs must fail if there is such substantial 
evidence. Defendants claim that such substantial 
evidence exists in the record. Defendants also seem 
to imply that since the UWMP is subject to 
modification at any time and must be reviewed every 
five years (§ 10621, subd. (a)), any deficiency is not 
prejudicial. 

II. Reliability of Groundwater Sources and 
Perchlorate Contamination 

Plaintiffs have raised a number of issues concerning 
the discussion in the UWMP regarding the quantity 
and quality of available groundwater. Some of the 
issues relate to the perchlorate contamination of the 
groundwater. 

*10 A. Testimony Regarding Perchlorate 
Contamination 

To support their claims concerning the inadequacy of 
the UWMP's discussion of perchlorate 
contamination, plaintiffs cite the following testimony 
given before the Public Utilities Commission by 
Steven B. Bachman, a geologist employed by the 
primary water wholesaler in the County of Ventura 
who also does consulting work for the County of 
Ventura. 

“There is a significant area of perchlorate 
contamination to the east of the wells that pump from 
the Saugus Aquifer. The perchlorate has seeped into 
the Saugus Aquifer and has flowed westward towards 
the wells, shutting down 25 percent of the total 
Saugus Aquifer wells. [¶] ... [¶] 

© 2008 Thomson Reuters/West. No Claim to Orig. US Gov. Works. 
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“The extent of the perchlorate contamination in the 
Saugus Aquifer is not yet known, largely because 
there is a lack of wells to monitor west of well VWC 
No. 157.... Perchlorate that is still in the soils at the 
contamination site will be ‘a long-term source of 
contamination’ that will continue to reach the 
aquifers as rains and runoff push the contaminants in 
the soil into the groundwater system.... [¶] ... [¶] 

“The concentration of perchlorate in the production 
wells probably represents the leading edge of a much 
larger plume of higher concentrations of perchlorate. 
The total area of the Saugus Aquifer contaminated by 
the perchlorate has yet to be fully defined. We do 
know that the contaminant has migrated a minimum 
of 2 miles through the subsurface and over land to 
contaminate the vital pumping areas. (Exhibit 23.) 
Since the groundwater gradients in the contaminated 
area in the Saugus are towards **631 the west, the 
contaminant is likely to continue to migrate further 
west and northwest. Time of travel from the soil 
contamination sites to the deep Saugus wells implies 
that the contaminant has been moving between 1 to 3 
feet per day within the Saugus Aquifer. This implies 
that the perchlorate could impact [VWC's] well No. 
201 as early as next year. Further down gradient is 
[VWC's] well No. 160.” 

Also, Richard D. McJunkin, a senior hydrogeologist 
with the California Department of Toxic Substances 
Control, testified that increased pumping of water 
from wells near the contamination site will accelerate 
the flow of the perchlorate contamination. 

B. Contents of UWMP 

Perchlorate contamination is discussed in chapters 1, 
2 and 6 of the UWMP. Chapter 1 of the UWMP is 
titled Introduction and Summary. Section 1.6 of the 
UWMP describes the water supply, including 
groundwater taken *11 from both layers of the 
underground water basin. Section 1.6A. of the 
UWMP contains the following summary of the 
quality of the groundwater: 

“Groundwater quality can be compromised by the 
presence of contaminants. Perchlorate was recently 
discovered in Saugus Formation groundwater at a site 
formerly occupied by an industry located in the area. 
Wells found exceeding the legal limit of this 

contaminant were shut down, and a groundwater 
cleanup plan is being developed using proven 
treatment methods which can restore full production 
capability.” 

Chapter 2 of the UWMP is titled “Water Supply 
Resources.”  The introductory paragraphs in that 
chapter contain the following statements about 
groundwater and perchlorate contamination: 

“There is a range of opinion about issues such as the 
annual yield capability from groundwater basins. 
Accordingly, the [UWMP] recognizes that active 
management of resources may be necessary to 
achieve the projected supply. A number of 
management activities are thus described in this 
chapter, such as a water treatment program to remove 
perchlorates from the Saugus Formation. Many 
similar programs have been successfully 
implemented, including the water recharge and water 
quality management programs of groundwater in 
Orange County, which in recent years have enhanced 
the annual yield from this important source of local 
supply. Although there are water supply and water 
quality issues to be addressed in relation to 
groundwater supplies, the availability of active 
management options to address these issues creates a 
high probability that the annual yields discussed in 
this chapter can be sustained.” 

The “water treatment program to remove perchlorates 
from the Saugus Formation” is described 
subsequently in section 2.1A. of the UWMP as 
follows: 

“In addition to [total dissolved solids] concerns, 
water quality problems have been observed in 
Southern California recently that could affect 
groundwater supply availability, in particular, the 
local discovery of perchlorate. Perchlorate is used in 
the manufacture of solid rocket propellants, 
munitions, and fireworks, and can be treated and 
removed from groundwater. Aerojet has implemented 
biological treatment in Rancho Cordova, California 
and is re-injecting the treated water into the ground. 
The California Department of Health Services has not 
yet approved biological treatment for a drinking 
water end use. 

**632 “An ion exchange process has also been 
developed that successfully treats and removes 

© 2008 Thomson Reuters/West. No Claim to Orig. US Gov. Works. 
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perchlorate. This process is called the continuous ion 
exchange *12 system. The system has been 
successfully piloted at Jet Propulsion Laboratory and 
at a location in Main San Gabriel Basin. The 
treatment cost for this process is about $300 per acre
foot excluding the cost of brine disposal. Discussions 
are currently underway with the owners of the 
property identified as the source of the local 
contamination on groundwater cleanup. No 
perchlorate has been detected in Alluvial Aquifer 
wells to date, although some has been detected in 
monitoring wells located on the contaminating site.” 

These two paragraphs and the above quoted 
statement from the introductory materials are the only 
mention of perchlorate contamination in chapter 2 of 
the UWMP and its effect on the reliability or 
availability of water supplied from the aquifers. 

Chapter 4 of the UWMP is titled Reliability Planning 
and does not mention perchlorate contamination or 
describe its effect on the reliability of the aquifers as 
a source of groundwater. 

The description in chapters 1 and 2 of the UWMP of 
perchlorate contamination and its impact on the 
supply of water from the underground water basin 
can be summarized as follows: (1) An unspecified 
number of wells in the Saugus Formation have been 
shut down because of perchlorate contamination; (2) 
perchlorate has not been found in supply wells in the 
Alluvial Aquifer but has been found in monitoring 
wells on the contaminating site; (3) perchlorate 
contamination in water can be treated with an ion 
exchange process at a cost of over $300 per acre-foot; 
(4) defendants and the owners of the site 
contaminated with perchlorate are discussing 
groundwater cleanup; and (5) available options to 
address the perchlorate issues create a high 
probability that the annual yields discussed in the 
UWMP can be sustained.FN10 

FN10. Section 6.4 of the UWMP 
summarizes the earlier discussion of the 
perchlorate contamination as follows: “The 
recent detection of perchlorate in the Saugus 
Formation is an example of prior 
contamination due to industrial chemical 
processes. The few wells affected have been 
shut down, effective treatment technologies 
have been developed, and a plan is being 

worked out to remove the contamination 
from the groundwater.” 

C. Matters Not Discussed in the UWMP 

The UWMP mentions “a groundwater cleanup plan 
... being developed” (UWMP, § 1.6A.) to address the 
perchlorate contamination, but it does not mention 
what stage of development has been reached or how 
much longer it will take to complete and implement 
that plan.FN11  Assuming the length of time *13 
needed to implement the plan is uncertain, the 
UWMP does not describe the factors that have 
caused that uncertainty.FN12 

FN11. As a result of the failure to describe 
the timing, the UWMP also does not 
describe plans to replace contaminated 
sources with alternative sources of water 
until the treatment option is implemented. 
(See § 10631, subd. (c).) 

FN12. For example, implementation of the 
ion exchange process may be subject to 
review under CEQA because the disposal of 
the brine created by that process may have a 
significant environmental impact and the 
CEQA review process would increase the 
amount of time needed to implement the 
treatment process. 

Timing considerations of other aspects of the 
perchlorate contamination also affect the reliability of 
the supply of groundwater. For instance, the UWMP 
does not **633 state how fast the perchlorate 
contamination is spreading in either the Saugus 
Formation or the Alluvial Aquifer, how far it might 
reach within the 20-year period covered by the 
UWMP, or how the rate of migration is affected by 
factors, such as the increased use of Saugus 
Formation in dry years. To the extent that the 
answers to these timing issues are uncertain, the 
UWMP does not discuss how this uncertainty affects 
the reliability of the supply of groundwater. More 
specifically, the UWMP does not state how it reached 
the implicit determination that the quantities of 
groundwater set forth in the UWMP met the 
reliability criterion of 90 percent, i.e., there was a 90 
percent level of certainty that those amounts would 
be available.FN13 
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FN13. Section 1.7A. of the UWMP states 
that “The [reliability] criterion set for this 
[UWMP] is that there must be a water 
supply sufficient to meet projected demands 
90 percent of the time, or in 18 out of the 
next 20 years.” 

The lack of information in the UWMP regarding how 
long it would take to implement the ion exchange 
process to treat perchlorate contaminated water 
pumped from the Saugus Formation or the Alluvial 
Aquifer stands in contrast to figure 1-14 in the 
UWMP, which sets forth a program implementation 
schedule for other programs related to water supply, 
such as (1) drilling new wells in the Saugus 
Formation (feasibility-six months, design-three 
months, construction & permitting-nine months), (2) 
negotiating water transfer agreements (15 months), 
(3) water recycling, (4) water banking programs, and 
(5) desalination. 

D. The UWMP Did Not Comply with Section 10631 

Section 10631 specifies some of the mandatory 
contents of an urban water management plan. Under 
subdivision (b) of section 10631, a plan shall 
“[i]dentify and quantify, to the extent practicable, the 
existing and planned sources of water available to the 
supplier over ... five-year increments” to 20 years or 
as far as data is available. Subdivision (c) of section 
10631 provides: 

“Describe the reliability of the water supply and 
vulnerability to seasonal or climatic shortage, to the 
extent practicable, and provide data for each of *14 
the following: [¶] (1) An average water year. [¶] (2) 
A single dry water year. [¶] (3) Multiple dry water 
years. 

“For any water source that may not be available at a 
consistent level of use, given specific legal, 
environmental, water quality, or climatic factors, 
describe plans to replace that source with alternative 
sources or water demand management measures, to 
the extent practicable.” 

Plaintiffs contend the UWMP fails to comply with 
section 10631 in that it does not evaluate adequately 
the reliability of the Saugus Formation and the 
Alluvial Aquifer as sources of water because the 
UWMP understates the perchlorate contamination 

and ignores the migration of that contamination. 

When any water source may not be available at a 
consistent level of use, the UWMP must describe 
plans to replace that source with alternative sources. 
(§ 10631, subd. (c).) In this case, the Saugus 
Formation and Alluvial Aquifer may be sources that 
are not available at a consistent level because of the 
environmental and water quality concerns raised by 
the perchlorate contamination. Furthermore, the 
implementation of a process to treat water pumped 
from those sources cannot be implemented 
instantaneously. If the decision to implement a water 
treatment process is not made until a dry year has 
begun or until after the start of multiple **634 dry 
years, the reliability of the water supply available 
during those dry periods could be affected 
significantly. 

[2] Accordingly, we conclude that the UWMP's 
description of the reliability of the groundwater 
supplied from the Saugus Formation and Alluvial 
Aquifer is inadequate under subdivision (c) of section 
10631 because of the failure to address timing issues 
related to the perchlorate contamination.FN14  Simply 
stating that a treatment technology is available and 
that a groundwater treatment plan is being developed 
without discussing when the plan may need to be 
implemented and the amount of time needed for its 
implementation leaves a temporal gap in the 
description of the reliability of the water source. This 
gap renders the UWMP legally inadequate. 

FN14. This holding can be restated in the 
language of section 10610.2, subdivision (d) 
as follows. Because of the failure to address 
the timing issues, the UWMP does not show 
that the defendants have made “every effort 
to ensure the appropriate level of reliability 
in [their] water service sufficient to meet the 
needs of [their] various categories of 
customers during normal, dry, and multiple 
dry years.” (Ibid.) 

*15 Without a reliable analysis of the availability of 
water, the UWMP is fatally flawed. The public and 
the various governmental entities that rely on the 
UWMP may be seriously misled by it and, if the 
wrong set of circumstances occur,FN15 the 
consequences to those who relied on the UWMP, as 
well as those who share a water supply with them, 
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could be severe. The ability to modify and review the 
plan does not overcome the initial failure. 

FN15. Those circumstances could include a 
prolonged drought, increased reliance on 
groundwater from the Saugus Formation, 
accelerated spread of the perchlorate 
contamination within the formation, and 
problems or delays in implementing the ion 
exchange. 

The judgment must be reversed as defendants did not 
proceed in a manner required by law in their 
preparation of the UWMP, thus prejudicially abusing 
their discretion. (§ 10651.) 

III. Recoverable Costs 

As the judgment against plaintiffs will be reversed, 
we need not address the issues raised in connection 
with their attack on the costs awarded to defendants, 
such as whether defendants were entitled to recover 
the expense incurred for additional copies of the 
administrative record (see Cal. Administrative 
Mandamus (Cont.Ed.Bar 3d ed. 2003) Recoverable 
Costs, § 10.15, pp. 360-361 (5/04)). 

DISPOSITION 

The judgment is reversed and the matter is remanded 
to the superior court with directions to grant the 
petition for a writ of mandate vacating defendants' 
approval of the 2000 Urban Water Management Plan. 
Friends of the Santa Clara River and Sierra Club shall 
recover their costs on appeal from Castaic Lake 
Water Agency, Santa Clarita Water Company and 
Valencia Water Company. Newhall County Water 
District's request to withdraw its respondent's brief is 
granted. 

WE CONCUR: VARTABEDIAN, Acting P.J., and 
BUCKLEY, J. 
Cal.App. 5 Dist.,2004. 
Friends of Santa Clara River v. Castaic Lake Water 
Agency 
123 Cal.App.4th 1, 19 Cal.Rptr.3d 625, 34 Envtl. L. 
Rep. 20,118, 04 Cal. Daily Op. Serv. 9281, 2004 
Daily Journal D.A.R. 12,676 

END OF DOCUMENT 
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NOTICE OF SETTLEMENT 
(APPELLATE COURT CASE NO. F044638) 

The parties to this settlement ("the Parties"), as defined below, through their 

respective counsel, have agreed as follows: 

I. THE PARTIES AND PURPOSE 

A. THE PARTIESIEFFECTIVE DATE 

I. The Sierra Club, Friends of the Santa Clara River and Santa Clarita 

Organization for Planning the Environment ("Appellants") are represented by John T. 

Buse of the Environmental Defense Center and Jan Chatten-Brown of Chatten-Brown 

and Associates in the Newhall Ranch litigation and this appeal (United Water 

Conservation District v. County of Los Angeles, et al., Case No. 239324-RDR 

[Consolidated with Case Nos. 239325, 239326 and 239327-RDR], 5th Civil No. 

F044638) ("Newhall Ranch Litigation"). 

2. The Appellants filed the "Notice Of Appeal From Order Granting 

Motion To Discharge Peremptory Writ Of Mandate" ("Notice of Appeal") on December 

19, 2003 in connection with the Newhall Ranch Litigation. The Judgment appealed from 

disposed of all claims and causes of action between the Parties. 

3. The County of Los Angeles and its Board of Supervisors ("the 

County") are represented in the Newhall Ranch Litigation by Lloyd W. Pellman, County 

Counsel, and Peter J. Gutierrez, Senior Deputy County Counsel. The County is not a 

party to this settlement, because there are no settlement provisions that require any action 

to be taken by the County to implement the settlement. Nonetheless, the County will 

benefit by this settlement due to the dismissal of this appeal, as discussed below. In 

addition, the counsel for the County has reviewed this Notice, and has no objection to the 

settlement. 

4. The Newhall Land and Farming Company, a California limited 

partnership, Valencia Corporation, the Newhall Ranch Company, Newhall Management 

Limited Partnership and The Newhall Land and Farming Company, a California 

1
 



corporation ("Newhall") are represented in the Newhall Ranch Litigation by Mark J. 

Dillon and Michael S. Haberkorn of Gatzke Dillon & Ballance LLP. 

5. The effective date of this settlement will be March 29, 2004 

("Effective Date"). 

B. PURPOSE 

1. The purpose of this settlement is to set forth the Parties' agreement, 

which shall result in the final settlement of the Newhall Ranch Litigation (United Water 

Conservation District v. County of Los Angeles, et al., Case No. 239324-RDR 

[Consolidated with Case Nos. 239325, 239326 and 239327-RDR] 5th Civil No. 

F044638), the effect of which will be a complete dismissal, with prejudice, of the appeal, 

pursuant to Rule 20 of the California Rules of Court. 

2. This settlement is a compromise of disputed claims, and neither this 

settlement nor any term thereof shall be construed as any type of admission on the part of 

any party to this settlement. 

II. TERMS OF SETTLEMENTIDISMISSAL 

A. AGRICULTURAL WATER SUPPLY 

1. As stated in the Revised Additional Analysis (Volume VIII; May 2003), the 

actual amount of groundwater pumped from the basin to irrigate Newhall's agricultural 

lands is calculated by utilizing Southern California Edison ("SCE") pump test data. 

For pumps powered by electricity, SCE pump tests are used to calculate the actual 

amount of water pumped from the basin. The actual water pumping is calculated by 

multiplying the total kilowatt-hours (kwh) of energy used per well per year, by the 

kilowatt-hours per acre foot (kwh/AF), which is derived from the annual pump tests 

performed by SCE, Hydrologic Services Division. These pump tests are performed by 

SCE on an annual basis, which is customary in the agricultural industry. Newhall also 

requests that SCE perform these well pump tests for purposes of monitoring well 

efficiency and energy costs. 

For pumps powered by diesel and natural gas, the actual water pumping IS 

calculated by multiplying the actual running hours from engine hour meters by the acre
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feet pumped per hour. The acre-feet pumped per hour is determined by the gallons per 

minute that each unit is designed to pump. 

The total water pumped from all Newhall agricultural wells, utilizing the SCE and 

other data, is summarized in Exhibit 1 to the letter report, dated March 7, 2003, from 

Underhill Engineering, Inc. The Underhill report, which was contained in Appendix AD 

in the Newhall Ranch Final Additional Analysis (Volume IV; March 2003) included Los 

Angeles County agricultural water use data over a five-year period (1996-2000). In 

addition, actual results of pump tests from SCE were included as Appendix AQ in the 

Newhall Ranch Final Additional Analysis (Volume VII; May 2003). At page 2.5-136 

2.5-139, the Revised Additional Analysis (Volume VIII; May 2003) was revised to 

clarify the above information. In addition, at page 2.5-140, the Revised Additional 

Analysis included revised Table 2.5-32, which depicted Newhall's water use for its 

agricultural lands in Los Angeles County. 

As shown on revised Table 2.5-32, using the actual SCE pump test data, a five

year annual average of 7,246 acre-feet of water per year was pumped by Newhall and 

utilized for irrigation of its crops in Los Angeles County. In addition, the County and 

Newhall used adjusted data from the California Irrigation Management Information 

System ("CIMIS"), which is provided by the University of California. The adjusted 

CIMIS data was used as a "cross check" to corroborate Newhall's allocation of the total 

amount of water actually pumped, as calculated from the SCE pump test and other data. 

Using the adjusted CIMIS data to compare to actual pumpage, a total of 7,038 acre-feet 

of water per year was determined to be the average amount of water used on Newhall's 

agricultural lands in Los Angeles County from 1996-2000. The revised Additional 

Analysis used the lower (and more conservative) of the two methods to determine the 

actual amount of groundwater pumped and delivered to Newhall's agricultural lands in 

Los Angeles County (i.e., 7,038 AFY). 

2. Newhall shall do the following: 

(a) Groundwater UsefLimitations. Groundwater historically and 
presently used for crop irrigation on the Newhall Ranch Specific Plan 
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site and elsewhere in Los Angeles County shall be made available by 
Newhall, or its assignee, to partially meet the potable water demands 
of the Newhall Ranch Specific Plan. The amount of groundwater 
pumped for this purpose shall not exceed 7,038 AFY. Newhall 
represents that this is the amount of groundwater pumped historically 
and presently by Newhall in Los Angeles County to support its 
agricultural operations, and that pumping this amount will not result 
in a net increase in groundwater use in the Santa Clarita Valley. 

(b)	 Reporting. To monitor groundwater use, Newhall, or its assignee, 
shall provide the County an annual report indicating the amount of 
groundwater used in Los Angeles County and the specific land upon 
which that groundwater was historically used for irrigation. After 
submitting the annual report to the County, Newhall, or its designee, 
will promptly provide the Appellants with a copy of such report, 
provided that the Appellants make a written request to Newhall for a 
copy of such report. 

(c)	 Verification. For agricultural land located off the Newhall Ranch 
Specific Plan site in Los Angeles County, at the time agricultural 
groundwater is transferred from agricultural uses on that land to 
Specific Plan uses, Newhall, or its assignee, shall provide a verified 
statement to the County's Department of Regional Planning and 
Appellants that Alluvial aquifer water rights on that land will now be 
used to meet Specific Plan demand. 

(d)	 On-Going Documentation. Beginning with the filing of the first 
subdivision map allowing construction on the Specific Plan site and 
with the filing of each subsequent subdivision map allowing 
construction, Newhall, or its designee, shall provide documentation to 
the County of Los Angeles and Appellants identifying the specific 
portion(s) of irrigated farmland in the County proposed to be retired 
from irrigated production to make agricultural water available to 
serve the subdivision. This documentation shall include the location 
of the irrigated agricultural fields to be retired and the types of 
planted crops on such land for the baseline five-year period 1996
2000. As a condition of subdivision approval, Newhall, or its 
designee, shall provide proof to the County that the agricultural land 
has been retired prior to issuance of building permits for the 
subdivision. A copy of the information provided to the County shall 
also be provided to Appellants. 
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B. AGRICULTURAL WATER QUALITY 

1. The Newhall Ranch Final Additional Analysis (Volume IV; March 2003) 

included water quality data from one of Newhall's existing agricultural wells, along with 

a map depicting its location ("C_Well"). The water quality testing data was considered 

representative of Newhall's other existing agricultural wells. Additional agricultural 

water quality data was presented in the 2001 Update Report, Hydrogeologic Conditions 

in the Alluvial and Saugus Formation Aquifer Systems, July 2002, prepared by Richard C. 

Slade & Associates. The 2001 Update Report was included as Appendix 2.5(1) to the 

Newhall Ranch Revised Draft Additional Analysis (Volume II; November 2002). 

In addition, in response to public comments, Newhall provided water quality 

sampling from six additional Newhall agricultural-supply wells. The data was taken 

from sampling that occurred in 2000 and 2001. The additional water quality data was 

included in the Newhall Ranch Additional Administrative Record (AAR 107:116214

276). The data was consistent with the prior sampling data from the C-Well location. 

2. Newhall shall do the following: 

(a)	 ASR Program. The Saugus Groundwater Banking/ASR program 
injection water must meet the water quality requirements of the State 
Regional Water Quality Control Board, Los Angeles Region. The 
water extracted for use on the Specific Plan site shall meet the Title 
22 drinking water standards of the State Department of Health 
Services. 

(b)	 Title 22 Standards. The agricultural groundwater used to meet the 
needs of the Specific Plan shall meet the drinking water quality 
standards required under Title 22 prior to use. As part of the CEQA 
review for the first tract map of Newhall Ranch, Newhall shall 
provide data showing that the agricultural groundwater will meet the 
Title 22 standards and describe the treatment measures, if any, 
necessary to meet these standards. 

C. FEES/COSTS 

1. Newhall shall pay Appellants' counsel a lump sum in the total amount of 

$43,000.00, provided that this notice of settlement and a separate notice of abandonment 

of this appeal is filed and served with the appropriate courts, which results in the 
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dismissal of the pending appeal in the Newhall Ranch Litigation, consistent with Rule 20 

of the California Rules of Court, within three court days from the Effective Date of this 

settlement. 

2. Newhall's payment to Appellants' counsel shall be made within thirty days 

of the court's Order dismissing the pending appeal. 

3. The County shall not be responsible for the payment of any fees or costs of 

any kind whatsoever arising from this settlement. 

D. DISMISSAL 

I. Pursuant to California Rules of Court, Rule 20, the Appellants request that 

this Court (5th Civil No. F044638) enter the Order, below, dismissing the appeal and the 

entire action with prejudice. Remittitur to be issued forthwith. 

E. OTHER PROVISIONS 

I. The execution of this settlement shall not be construed by any party as an 

admission of liability or an admission as to the truth or falsity of any claim, allegation, 

defense or fact, which is the subject of this settlement. 

2. This settlement shall have no force or effect unless and until the court 

issues an order dismissing the pending appeal in the Newhall Ranch Litigation. 

3. All Parties to this settlement represent and warrant that they are the owner 

of the claims which are the subject of this settlement, and that such claims have not been 

assigned or transferred to any person or entity, whether voluntarily or involuntarily, by 

operation of law or otherwise. This representation and warranty shall survive execution 

and performance of this settlement. 

4. All Parties further warrant and represent that the individual executing this 

settlement on behalf of each party has full authority to bind the party to the terms and 

conditions of the settlement. The governing bodies, boards of directors or officers of the 

Parties to this settlement have approved the terms set forth in this settlement, to the extent 

such approval is required by the rules, regulations, articles of incorporation, by-laws and 

any other governing documents of any party to the settlement. 
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5. This settlement shall be construed and enforced in accordance with the laws 

of the State of California. The Kern County Superior Court shall be the appropriate 

venue for the resolution of any disputes arising from this settlement. 

6. Except as provided in this settlement, the Parties shall bear their own 

attorneys' fees and costs in connection with the entire Newhall Ranch Litigation. 

7. This settlement may be executed by facsimile signatures and in multiple 

counterparts~ each of which shall be deemed to I;;onstitute an original, and all of which 

taken together shall constitute one in the same document. This settlement shall be 

effective on the Effective Date shown above. 

Environmental Defense Center 

~ 8u~ 
March?P, 2004 By: 

To Buse 

Chatten-Brown and Associates 

March _, 2004 By:---::---::::----:----------
Jan Chatten-Brown 

Attorneys for Appellants, Sierra Club, Friends 
of the Santa Clara River and Santa Clarita 
Organization for Planning the Environment 

Gatzke Dillon & Ballance LLP 

March __, 2004 By:--.,...-,-----------------
Mark J. Dillon 

Attorneys for Real Parties in Interest, The 
Newhall Land and Farming Company, et al. 
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ORDER
 

THE COURT: 

Pursuant to the above Notice of Settlement, the appeal in this action (5th Civil No. 

F044638) is dismissed, with prejudice, and without appeal costs to any party. Remittitur 

to issue forthwith. 

_______,2004 
Associate Justice 
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DECLARATION OF SERVICE BY OVERNIGHT MAIL 
(C.c.P. Sections 1013a and 2015.5) 
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as follows: 
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1.0 INTRODUCTION 
This report provides information necessary to update and complete the Water Supply Assessment 
("WSA") for Landmark Village, Vesting Tentative Tract Map No. 53108 ("project").  Landmark 
Village is the first project to be implemented within the approved Newhall Ranch Specific Plan, 
located in unincorporated Los Angeles County ("County").  A previous draft WSA was prepared 
by Valencia Water Company for Landmark Village in June 2006.  This revised WSA is intended 
to replace the prior draft WSA in its entirety. 
 
The revised WSA has been prepared pursuant to the requirements of Senate Bill 610 (Costa; 
Chapter 643, Stats. 2001) ("SB 610"), which requires public water agencies, parties or purveyors 
that may supply water to certain proposed development projects to prepare a WSA for use by the 
County in environmental documentation for such projects, pursuant to the California 
Environmental Quality Act ("CEQA").1 This revised WSA contains information from the 2005 
Urban Water Management Plan ("2005 UWMP"), which was adopted by Castaic Lake Water 
Agency ("CLWA"), Valencia Water Company ("Valencia") and other water purveyors.  It also 
includes published information provided by the California Department of Water Resources 
("DWR") concerning the reliability of water supplies delivered to CLWA from the State Water 
Project ("SWP").   
 
The project site is located within Valencia's service area and Valencia is the operator of the 
public water system that will provide water to the proposed project.2, 3 
 
A WSA is required for any "project" that is subject to CEQA4 and proposes, among other things, 
a residential development of more than 500 dwelling units.5  Landmark Village is a qualifying 
project under this definition.6  This revised WSA will provide information to the County for its 
consideration in making a determination, based on the entire record, as to whether there is a 
sufficient water supply available to meet the Landmark Village project's water demand, in 
addition to Valencia's existing and planned future uses, including agricultural and manufacturing 
uses.7  The County requested that Valencia prepare a WSA for Landmark Village, and it is 

                                                 
1  SB 610 amended section 21151.9 of the California Public Resources Code, and amended sections 10631, 

10656, 10910, 19811, 19812, and 19815, repealed section 10913, and added and amended section 10657, of the 
California Water Code. 

2  For purposes of this WSA, Valencia is the “public water system,” as defined by Water Code §10912(c), because 
it has 3,000 or more service connections and provides piped water to the public for human consumption. 

3  Water Code §10910(b). 
4  Public Resources Code §21080. 
5  Water Code §10912(a)(1).  This section also includes other types of development that are defined as a “project” 

by this section of the code. 
6  Water Code §10912(a)(1).  This section also includes other types of development that are defined as a “project” 

by this section of the code. 
7  Water Code §10910(c). 
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updated to reflect the best available information as of the date of this report.  Consistent with the 
approved Newhall Ranch Specific Plan, no potable State Water Project (SWP) supplies will be 
utilized to serve Landmark Village. 
 
1.1 Landmark Village 
 
The applicant is requesting approval of the Landmark Village residential and commercial mixed-
use project (County Project No. 00-196) and associated entitlement actions necessary to develop 
the project site. The project is a component of the approved Newhall Ranch Specific Plan, and 
will consist of a maximum total of 1,444 residential home sites, 1,033,000 square feet of 
retail/commercial/mixed uses, an elementary school, community park, fire station, and other 
associated amenities and infrastructure improvements. Public and private recreational facilities 
will be provided, and a network of hiking/biking trails will extend both throughout the project 
site and along the Santa Clara River. Build-out of the proposed project would result in the 
following land use mix:  
 

 1,136 multi-family residential; 

 308 single-family residential; 

 A maximum of 1,033,000 square feet of mixed use/commercial;  

 9-acre elementary school;  

 16-acre Community Park (includes about 10 acres of active park and approximately six 
acres of passive park); 

 1.3-acre fire station;  

 Public and private recreational facilities;  

 Trails; and  

 Road and other infrastructure improvements. 

 
At build-out, total water demand for the project is estimated to be approximately 972 acre-feet 
per year ("afy"), which includes a potable water demand of 608 afy and a recycled or non-
potable water demand of 364 afy.   
 
1.2 Purpose of WSA 
 
The purpose of this updated WSA is to provide the County with an analysis of whether 
Valencia's water system has sufficient projected water supplies to meet the demands of the 
project, in addition to existing and planned future uses in the Santa Clarita Valley.8  Specifically, 
this WSA evaluates whether the total projected water supply determined to be available during 
                                                 
8  Water Code §10910(c). 
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normal, single dry, and multiple dry water years over the next 25 years, will meet the projected 
water demand associated with the project, in addition to existing and planned future water uses, 
including agriculture and manufacturing uses.9  If the water supply is anticipated to be 
insufficient, the WSA must describe measures being taken to obtain an adequate supply.10  The 
WSA is required to be included in the Environmental Impact Report ("EIR") prepared by the 
County for the project pursuant to CEQA.11 
 
1.3 Castaic Lake Water Agency 
 
CLWA is a public water agency that serves an area of 195 square miles in Los Angeles and 
Ventura counties.  CLWA is a water wholesaler that provides about half of the water used by 
Santa Clarita households and businesses.  CLWA operates two potable water treatment plants, 
storage facilities, and over 17 miles of transmission pipelines.  CLWA supplements local 
groundwater supplies with SWP water and other imported water from Northern and Central 
California.  This water is treated and delivered to the local water retailers in the Santa Clarita 
Valley.  The four retail purveyors served by CLWA are Valencia, Los Angeles County Water 
District #36, Newhall County Water District ("NCWD") and Santa Clarita Water Division of 
CLWA ("SCWD"). 
 
CLWA also delivers highly treated recycled water from one of the two existing water 
reclamation plants in the Santa Clarita Valley owned by the Sanitation Districts of Los Angeles 
County.  The recycled water is used to meet a portion of the non-potable water demands (golf 
courses and landscape irrigation, etc.) in the Santa Clarita Valley.  
 
1.4 Valencia Water Company 
 
Valencia is a public water utility regulated by the California Public Utilities Commission 
("CPUC").  Valencia's current service area includes a mix of residential and commercial land 
uses, mostly comprised of single-family homes, apartments, condominiums and a number of 
local shopping centers and neighborhood commercial developments.  Valencia supplies water 
from groundwater wells, CLWA imported water and recycled water.  The City of Santa Clarita 
and Los Angeles County special landscape irrigation districts are the largest overall water users 
for irrigation purposes.  Magic Mountain Amusement Park is the largest individual commercial 
water user.  The service area includes three golf courses, the Valencia Industrial Center, and the 
Valencia Commerce Center.  All water services are metered, with the exception of fire services. 

                                                 
9  Water Code §10910(c)(4). 
10  Water Code §10911(a). 
11  Water Code §10911(b), (c). 
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1.5 2005 Urban Water Management Plan and Recent Events Affecting the SWP System 
 
The California Urban Water Management Planning Act ("UWMP Act") requires most water 
utilities to update and submit an Urban Water Management Plan ("UWMP") every five years.  In 
2005, the Valley's UWMP was updated by CLWA, in cooperation with Valencia and the other 
retail water purveyors.  The 2005 UWMP was adopted by CLWA's Board of Directors in 
November 2005 and by Valencia's Board of Directors in December 2005.  The 2005 UWMP is a 
compilation of information collected from various water resource documents listed in Section 
1.6.  The 2005 UWMP contains information on water use, water resources, recycled water, water 
quality, reliability planning, demand management measures, best management practices and 
water shortage contingency planning.   
 
This revised WSA also includes information prepared by DWR regarding the reliability of 
imported water supplies delivered from the SWP, although Landmark Village does not rely on 
these supplies.  In December 2007, a federal court imposed interim rules that restrict the 
operations of both the SWP and the Central Valley Project ("CVP") while a new federal 
biological opinion for the Delta smelt was prepared by the U.S. Fish and Wildlife Service in 
2008.  In August 2008, DWR prepared an update to its 2005 Reliability Report, which is issued 
biennially to indicate how much SWP water is available during varying hydrologic scenarios 
(i.e., normal and dry years).  The DWR 2007 SWP Delivery Reliability Report (August 2008) 
reduced the average long term reliability of SWP supply from 77% to 66% in order to account 
for the operational changes required by the federal court to protect the Delta smelt and other 
constraints on the SWP system.   
 
In addition, on November 14, 2008, the California Fish and Game Commission listed the longfin 
smelt as a threatened species under the California Endangered Species Act.  The Commission 
also voted to change the state-protected status of the Delta smelt from threatened to endangered.  
In response, on December 9, 2008, the State Water Contractors and others filed litigation 
challenging the Commission's decision on the longfin smelt.  The litigation is still pending, and 
the outcome of the litigation cannot be predicted at this time.   
 
On December 15, 2008, the U.S. Fish and Wildlife Service issued the new Biological Opinion 
for the Delta smelt.  The new Biological Opinion continues restrictions on SWP and CVP 
operations that have been in place under the federal court's interim rules concerning the Delta 
smelt.  However, the Biological Opinion also imposed new requirements for the Bay-Delta that 
may further erode SWP water delivery reliability under the current, constrained operations.  
DWR has not yet issued a new SWP delivery reliability report, which is expected to address the 
ramifications of the new Biological Opinion, and its effects on SWP supplies and deliveries.  
DWR is expected to issue the next update of the SWP delivery reliability report by the end of 
2009.  In response to the Biological Opinion, on March 5, 2009, the State Water Contractors and 
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others filed litigation challenging the new Biological Opinion.  The litigation is still pending, and 
the outcome of the litigation cannot be predicted at this time.   
On January 4, 2009, the National Marine Fisheries Services (NMFS) issued a new Biological 
Opinion based on its review of the proposed long-term coordinated Central Valley Project/State 
Water Project (CVP/SWP) operations in the Central Valley, California, and its effects on listed 
fish and designated and proposed critical habitats. Specifically, the 2009 BO concluded that the 
CVP/SWP operations are likely to jeopardize continued existence of federally-listed Sacramento 
River winter-run Chinook salmon, Central Valley spring-run Chinook salmon, Central Valley 
steelhead, green sturgeon, and Southern Resident killer whales, and the designated critical 
habitats of the salmon, steelhead, and sturgeon.  
 
The 2009 BO contains new measures causing water supply impacts, in addition to requiring a 
number of habitat measures and associated studies.  According to the NMFS, the 2009 BO's 
restrictions on CVP/SWP operations will impact an estimated five to seven percent of the 
available annual water on average moved by the federal and state pumping plants, or about 
330,000 acre-feet per year (afy); however, water operations will not be affected by the 2009 BO 
immediately and will be tied to water year type. The 2009 BO also includes exception 
procedures for drought and health and safety issues.  
 
In December 2009, DWR prepared an update to its 2007 Reliability Report.  The Draft 2009 
SWP Delivery Reliability Report (December 2009) further reduced the average long term 
reliability of SWP supply from 66% to 60% in order to account for the operational changes 
required due to federal Biological Opinions to protect endangered fish such as Delta smelt and 
spring-run salmon, climate change and other constraints on the SWP system.  Using the lower 
percentages from the DWR Draft 2009 SWP Delivery Reliability Report (December 2009), and 
updating information related to other sources of supply in the Santa Clarita Valley, Tables 1, 2, 
3, and 4, below, are consistent with the best available information provided by DWR concerning 
the long term reliability of SWP supply and other sources of supply.12    
 
The total projected water demand for this project is estimated to be 972 acre-feet per year and 
was accounted for in the 2005 UWMP.  The timing of the project places it within the timeframe 
for calculating "planned future uses" within the 25 year water supply projection included in the 
                                                 
12  The information presented in Tables 1-4 of this WSA is based on the 2005 UWMP, with the additional 

information provided by the DWR Draft 2009 SWP Delivery Reliability Report, December 2009 (and changes 
and updated information regarding other sources of supply). The discussion of water supply in this WSA and in 
environmental documents should be tempered, though, by noting that while the Draft 2009 SWP Delivery 
Reliability Report (December 2009) represents a reasonable scenario as required by CEQA, recent reductions in 
supply close the gap between the available supply and demand in the future, thereby making the CLWA service 
area more susceptible to shortages in certain dry years.  Accordingly, the reduction in SWP supply reinforces 
the need to continue diligent efforts to conserve potable water and increase the use of recycled water, both to 
meet the goals in the 2005 UWMP and to maximize utilization of potable water supplies. CLWA and the retail 
water purveyors will continue to work diligently with Los Angeles County and the City of Santa Clarita with 
water conservation ordinances and the enforcement mechanisms to aggressively implement water conservation 
in the CLWA service area.  
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2005 UWMP.  This information is incorporated by reference in this WSA.  SB 610 requires the 
WSA to document the water demand for the proposed project, in addition to the public water 
system's existing and planned future uses, including agricultural and manufacturing uses.  (Water 
Code §10910(c).)  Water Code §10910(c)(2) states that if the proposed project was accounted for 
in the most recently adopted UWMP, the public water system may incorporate the requested 
information from the UWMP in preparing the WSA.  The 2005 UWMP projects an annual 
growth rate in water demand of approximately 2.2 percent over a 25-year period for the Santa 
Clarita Valley.  The project's associated water demand was included by Valencia in the water 
demand projections contained in the 2005 UWMP (see Table 2-6 in the 2005 UWMP); and, 
therefore, is accounted for in the 2005 UWMP. 
 
1.6 Documents Relied upon in Preparing this WSA  
 
The following list identifies the documentation that has been relied upon in the preparation of 
this WSA.  The documents are incorporated by reference in this WSA as if fully set forth herein.  
Copies of the referenced documents are available for review at Valencia Water Company by 
contacting Robert J. DiPrimio, (661) 295-6501, and can be obtained upon the payment of the 
costs of reproduction.  These documents, which are part of Valencia Water Company's record for 
the preparation of this WSA, are organized below by subject matter and are presented 
chronologically (earliest first): 
 
DWR Documents 

California Department of Water Resources, Groundwater Basins in California, Bulletin 
118-80, January 1980. (DWR Bulletin 118-80, 1980). 

California Department of Water Resources, The State Water Project Delivery Reliability Report 
2002, May 2003. (DWR Reliability Report, 2003). 

California Department of Water Resources, California's Groundwater, Bulletin 118, Santa 
Clara River Valley Groundwater Basin, Santa Clara River Valley East Subbasin, 
February, 2004. 

California Department of Water Resources, Excerpts from the Working Draft of 2005 State 
Water Project Delivery Reliability, May 25, 2005. (DWR Reliability Report Excerpts, 2005) 

California Department of Water Resources, The State Water Project Delivery Reliability Report 
2005, Final, April 2006. (DWR Reliability Report, 2006).   

California Department of Water Resources, The State Water Project Delivery Reliability Report 
2007, Draft, December 2007. (DWR Reliability Report Draft, 2007). 

California Department of Water Resources, The State Water Project Delivery Reliability Report 
2007, Final, August 2008. (DWR Reliability Report, 2007).  

California Department of Water Resources, The State Water Project Delivery Reliability Report 
2009, Draft, December 2009. (DWR Draft Reliability Report Draft, 2009).  
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CLWA Documents 

Water Supply Contract Between the State of California Department of Water Resources and 
CLWA, 1963 (plus amendments, including the "Monterey Amendment," 1995, and Amendment 
No. 19, 1999, the transfer of 41,000 acre-feet of entitlement from Kern County Water Agency to 
CLWA). 

2002 Draft Recycled Water Master Plan prepared for CLWA by Kennedy/Jenks Consultants. 

2002 Semitropic Groundwater Storage Program and Point of Delivery Agreement Among the 
Department of Water Resources of the State of California, CLWA and Kern County Water 
Agency. 

2003 Semitropic Groundwater Storage Program prepared for CLWA by Kennedy/Jenks 
Consultants. 

Water Supply Reliability Plan Draft Report prepared for CLWA by Kennedy/Jenks Consultants, 
September 2003. 

Draft Environmental Impact Report – Supplemental Water Project Transfer of 41,000 acre-
feet of State Water Project Table A Amount, prepared for CLWA by Science Applications 
International Corporation, June 2004 (SCH No. 1998041127). 

Final Environmental Impact Report – Supplemental Water Project Transfer of 41,000 acre-feet 
of State Water Project Table A Amount, prepared for CLWA by Science Applications 
International Corporation, December 2004 (SCH No. 1998041127).13 

Draft Environmental Impact Report - Rosedale-Rio Bravo Water Storage District (RRBWSD) 
Water Banking and Exchange Program, prepared for CLWA by Science Applications 
International Corporation, August 2005 (SCH No. 2005061157). 

Final Environmental Impact Report - Rosedale-Rio Bravo Water Storage District (RRBWSD) 
Water Banking and Exchange Program, prepared for CLWA by Science Applications 
International Corporation, October 2005 (SCH No. 2005061157). 

Draft Environmental Impact Report - Castaic Lake Water Agency Water Acquisition from the 
Buena Vista Water Storage District and Rosedale-Rio Bravo Water Storage District Water 

                                                 
13  CLWA's contract rights to SWP water total 95,200 afy, including a water transfer of 41,000 afy approved in 

1999 from Wheeler Ridge-Maricopa Water Storage District, a member unit of the Kern County Water Agency.  
CLWA's EIR prepared in connection with the 41,000 water transfer was challenged in Friends of the Santa 
Clara River v. Castaic Lake Water Agency (Los Angeles Superior Court, Case Number PC018110).  CLWA 
was not enjoined from using any water that is part of the 41,000 afy transfer.  CLWA prepared and circulated a 
new draft EIR for the transfer.  CLWA approved and certified the new EIR for the transfer on December 22, 
2004.  Two challenges to the new EIR were filed in January 2005 in the Ventura County Superior Court 
(Planning and Conservation League v. CLWA and California Water Impact Network v. CLWA).  The matters 
were consolidated and transferred to Los Angeles Superior Court.  In April 2007, the Court ruled that the 2004 
EIR was properly prepared with one exception: it failed to show the analytical route as to how and why the 
EIR's three water supply allocation scenarios are relevant and would occur.  PCL and CWIN filed Notices of 
Appeal in July 2007.  CLWA and two Kern County Water Agencies filed notices of cross appeals.  On 
December 17, 2009, the California Court of Appeal issued its opinion which upheld the adequacy of CLWA’s 
2004 EIR and legal right to the transferred water. 
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Banking and Recovery Program, prepared for CLWA by Science Applications International 
Corporation, June 2006 (SCH No. 2006021003). 

Final Environmental Impact Report - Castaic Lake Water Agency Water Acquisition from the 
Buena Vista Water Storage District and Rosedale-Rio Bravo Water Storage District Water 
Banking and Recovery Program, prepared for CLWA by Science Applications International 
Corporation, October 2006 (SCH No. 2006021003). 

Draft Program Environmental Impact Report - Recycled Water Master Plan, prepared for 
CLWA by Bon Terra Consulting, November 2006 (SCH No. 2005041138).  

Final Program Environmental Impact Report - Recycled Water Master Plan, prepared for 
CLWA by Bon Terra Consulting, March 2007 (SCH No. 2005041138).   

CLWA Letter to City of Santa Clarita and Los Angeles County Department of Regional 
Planning, June 2007. 

CLWA Letter to Los Angeles County Department of Regional Planning, February 2008. (CLWA 
Letter, February 2008).`  

CLWA Data Document/Capital Improvement Program, dated November 12, 2008.   

Groundwater Documents  

Memorandum of Understanding Between the Santa Clara River Valley Upper Basin Water 
Purveyors and United Water Conservation District, August 2001. (MOU, 2001). 

2001 Update Report: Hydrogeologic Conditions in the Alluvial and Saugus Formation Aquifer 
Systems, prepared for Santa Clarita Valley Water Purveyors by Richard C. Slade and 
Associates, LLC, July 2002. (Slade, 2002). 

Groundwater Management Plan - Santa Clara River Valley Groundwater Basin, East Subbasin, 
prepared for CLWA by Luhdorff & Scalmanini Consulting Engineers, December 2003. 

Regional Groundwater Flow Model for the Santa Clarita Valley: Model Development and 
Calibration, prepared for Upper Basin Water Purveyors (CLWA, CLWA Santa Clarita Water 
Division, Newhall County Water District and Valencia Water Company) by CH2M HILL, April 
2004.  

Analysis of Perchlorate Containment in Groundwater Near the Whittaker-Bermite Property, 
Santa Clarita, California, prepared for Upper Basin Water Purveyors in Support of the 
Department of Health Services 97-005 Permit Application by CH2M HILL, December 2004. 

Analysis of Near-Term Groundwater Capture Areas for Production Wells Located Near the 
Whittaker-Bermite Property (Santa Clarita, California), prepared for Upper Basin Water 
Purveyors in support of the amended 2000 UWMP by CH2M HILL, December 21, 2004. 

Impact and Response to Perchlorate Contamination, Valencia Water Company Well Q2, 
prepared by Luhdorff & Scalmanini Consulting Engineers, April 2005 (Q2 Report). 

Analysis of Groundwater Basin Yield, Upper Santa Clara River Groundwater Basin, East 
Subbasin, Los Angeles County, California, prepared in support of the August 2001 Memorandum 
of Understanding between the Upper Basin Water Purveyors and the United Water Conservation 
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District, prepared by CH2M HILL in cooperation with Luhdorff & Scalmanini, August 2005. 
(Basin Yield Study, 2005). 

Analysis of Groundwater Supplies and Groundwater Basin Yield, Upper Santa Clara River 
Groundwater Basin, East Subbasin, August 2009,  prepared by Luhdorff & Scalmanini and GSI 
Water Solutions. (Basin Yield Study, 2009). 

Interim Remedial Action Plan, to facilitate and restore pumping of groundwater from two Saugus 
Formation production wells impacted by perchlorate, prepared for Castaic Lake Water Agency 
by Kennedy/Jenks Consultants, and approved by the Department of Toxic Substances Control, 
December 2005.  

Mitigated Negative Declaration - Groundwater Containment, Treatment and Restoration Project, 
CLWA, August 2005. 

Technical Memorandum: Potential Effects of Climate Change on Groundwater Supplies for the 
Newhall Ranch Specific Plan, Santa Clarita Valley, California, prepared by GSI Water Solutions, 
Inc. (John Porcello), dated March 18, 2008.  

Water Planning Documents  

2005 Urban Water Management Plan, prepared for Castaic Lake Water Agency, CLWA Santa 
Clarita Water Division, Newhall County Water District, Valencia Water Company, Los Angeles 
County Waterworks District No. 36, prepared by Black & Veatch, Nancy Clemm, Kennedy 
Jenks Consultants, Jeff Lambert, Luhdorff & Scalmanini, Richard Slade and Associates, 
November 2005. (2005 UWMP). 

Santa Clarita Valley Water Report 2005, prepared for CLWA, Los Angeles County Waterworks 
District No. 36, Santa Clarita Water Division, Newhall County Water District and Valencia 
Water Company by Luhdorff and Scalmanini, Consulting Engineers, April 2006. (SCVWR, 
2006). 

Santa Clarita Valley Water Report 2006, prepared for CLWA, Los Angeles County Waterworks 
District No. 36, Santa Clarita Water Division, Newhall County Water District and Valencia 
Water Company by Luhdorff and Scalmanini, Consulting Engineers, May 2007. (SCVWR, 
2007). 

Santa Clarita Valley Water Report 2007, prepared for CLWA, Los Angeles County Waterworks 
District No. 36, Santa Clarita Water Division, Newhall County Water District and Valencia 
Water Company by Luhdorff and Scalmanini, Consulting Engineers, April 2008. (SCVWR, 
2008). 

Santa Clarita Valley Water Report 2008, prepared for CLWA, Los Angeles County Waterworks 
District No. 36, Santa Clarita Water Division, Newhall County Water District and Valencia 
Water Company by Luhdorff and Scalmanini, Consulting Engineers, April 2009. (SCVWR, 
2009). 

Newhall Ranch Planning Documents  

Agreement between Newhall Land and Farming Company and Semitropic Water Storage 
District for a Newhall-Semitropic Water Banking and Exchange Program, 2001.  
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Nickel Water contract and environmental documentation (see, Newhall Ranch Revised Draft 
Additional Analysis, Volume II, prepared by Impact Sciences, Inc., for Los Angeles County, 
November 2002, Appendix 2.5(b), (c)). 

Los Angeles County.  2003.  Additional CEQA Findings Regarding the Newhall Ranch Final 
Additional Analysis to the Partially Certified Final EIR for the Newhall Ranch Specific Plan and 
Water Reclamation Plant.  March 2003.  (Los Angeles County 2003). 

Revised Additional Analysis to the Newhall Ranch Specific Plan and Water Reclamation Plant 
Final Environmental Impact Report, Volume VIII (Final Revised Text, Figures and  Tables), 
(SCH No. 95011015) prepared by Impact Sciences, Inc. for Los Angeles County Department of 
Regional Planning, May 2003. (Newhall Ranch, 2003). 

Landmark Village Draft EIR, Vols. I-IX, including appendices (November 2006)  
 
Landmark Village Final EIR, Vols. I-V, including appendices (November 2007) 
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2.0 WATER SUPPLY ASSESSMENT 
 
The preparation of this WSA relies upon information from the 2005 UWMP and numerous water 
resource and planning documents listed in Section 1.6.  Based on this supporting information, 
Valencia concludes that there is sufficient water supply available to meet the Landmark Village 
project demand, in addition to Valencia's existing and other planned future uses, including 
agricultural and manufacturing uses. 
 
Valencia and CLWA have existing water entitlements, rights, and contracts to meet future 
demand as needed over time, and have committed sufficient capital resources and planned 
investments in various water programs and facilities to serve all of its existing and planned 
customers.  Valencia also has identified specific water supplies provided by the developer 
combined with operational strategies and a prudent and flexible management approach that 
demonstrates water supply reliability for the Landmark Village project. 
 
The project is part of the approved Newhall Ranch Specific Plan.  The Specific Plan identified 
four primary sources of supply:  (a) Newhall Ranch agricultural water (from the Alluvial 
aquifer); (b) recycled water from the Newhall Ranch Water Reclamation Plant ("Newhall WRP") 
and the existing Valencia WRP; (c) imported water supply referred to as Nickel Water (not a part 
of the SWP); and (d) Semitropic Groundwater Bank.  Additional information about these sources 
and their use is discussed in the previously certified Newhall Ranch Specific Plan Program EIR 
(March 9, 1999) and the Newhall Ranch Revised Additional Analysis, Vol. VIII (May 2003). 
 
In 2008, Valencia's service area-wide demands were 32,730 af, and the total municipal demand 
for both imported, groundwater and non-potable recycled water in CLWA's service area was 
75,900 af. Based on information provided by the project's consultant, Valencia has estimated that 
the project will require approximately 972 afy of water consisting of 608 af of potable water and 
364 af of non-potable (recycled) water at build-out.   
 
Provided below is a summary of water supply and demand projections presented in the 2005 
UWMP that address the SB610 requirements for this project.  The 2005 UWMP contains 
information about water use (Chapter 2), water resources (Chapter 3), recycled water (Chapter 
4), water quality (Chapter 5), reliability planning (Chapter 6), demand management measures 
(Chapter 7) and shortage contingency planning (Chapter 8).   
 
All four of the primary sources of water identified in the approved Newhall Ranch Specific Plan 
are included as part of the water supplies reported in the 2005 UWMP.  The Newhall Ranch 
agricultural water is included with the existing Alluvial aquifer supplies resulting in no net 
increase in groundwater use from build-out of the project. Recycled water from the Newhall 
Ranch WRP and the Valencia WRP are also included as part of the planned water supplies for 
the project and included in the 2005 UWMP.  The other two Specific Plan supplies (imported 
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water referred to as Nickel Water and the Semitropic Water Bank-Newhall Land) are available, 
but are not needed to meet the water demand for the proposed Landmark Village project. 
    
2.1 Average/Normal Year, Single Dry Year and Multiple Dry Year Water Assessment 
 
The amount of available water supply is summarized in Table 1 below.  Table 1 is not intended 
to be an operational plan for how supplies would be used in a particular year, but rather identifies 
the complete range of water supplies available under a range of hydrologic conditions.  Diversity 
of supply allows Valencia and the purveyors the option of drawing on multiple sources of supply 
in response to changing conditions such as varying climatic conditions (average/normal years, 
single dry years, multiple dry years), natural disasters and contamination with substances such as 
perchlorate.   
 
It is the stated goal of Valencia, CLWA and the other retail water purveyors to deliver a reliable 
and high quality water supply for their customers, even during dry periods.  Based on 
conservative water supply and demand assumptions over the next 25 years in combination with 
conservation of non-essential demand during certain dry years, the water supply plan described 
in the 2005 UWMP successfully achieves this goal.  
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Table 1 

Summary of Current and Planned Water Supplies and Banking Programs(1) 
Supply (af) Water Supply Sources 

 2010 2015 2020 2025 2030 
Existing Supplies(1)       
 Wholesale (Imported)  75,667 75,667 74,287  74,287 74,287 
  SWP Table A Supply(2)   57,000 57,000 57,000  57,000 57,000 
  Buena Vista-Rosedale   11,000 11,000 11,000  11,000 11,000 
  Nickel Water - Newhall Land  1,607 1,607 1,607  1,607 1,607 
  Flexible Storage Account (CLWA)(3)  4,680 4,680 4,680  4,680 4,680 
  Flexible Storage Account (Ventura 

County)(3) (4) 
 

1,380 1,380 0  0 0 
 Local Supplies       
  Groundwater  46,000 46,000 46,000  46,000 46,000 
   Alluvial Aquifer 35,000 35,000 35,000  35,000 35,000 
   Saugus Formation 11,000 11,000 11,000  11,000 11,000 
  Recycled Water  1,700 1,700 1,700  1,700 1,700 
 Total Existing Supplies  123,367 123,367 121,987  121,987 121,987 
Existing Banking Programs (3)       
 Semitropic Water Bank (5)  45,920 0 0  0 0 
 Rosedale-Rio Bravo (7)  64,898 64,898 64,898  64,898 64,898 
 Semitropic Water Bank – Newhall Land 

(8) 
 

18,828 18,828 18,828  18,828 18,828 
 Total Existing Banking Programs  129,646 83,726 83,726  83,726 83,726 
Planned Supplies (1)       
 Local Supplies       
  Groundwater  10,000 10,000 20,000 20,000 20,000 
   Restored wells (Saugus 

Formation) 
 10,000 10,000 10,000 10,000 10,000 

   New Wells (Saugus Formation)  0 0 10,000 10,000 10,000 
  Recycled Water - CLWA(6)  0 1,600 6,300 11,000 15,700 
  Recycled Water - Newhall Ranch  0 1,500 2,500 3,500 5,400 
 Total Planned Supplies  10,000 13,100 28,800 34,500 41,100 

Planned Banking Programs(3)       
 Additional Planned Banking  0 20,000 20,000 20,000 20,000 
 Total Planned Banking Programs  0 20,000 20,000 20,000 20,000 
Notes: 
1 The values shown under "Existing Supplies" and "Planned Supplies" are supplies projected to be available in 
average/normal years. The values shown under "Existing Banking Programs" are the total amounts currently in 
storage; the values shown under "Planned Banking Programs" represent the annual maximum withdrawal capacity.   
In 2008, CLWA also acquired approximately 850 af of non-SWP water supply by entering into a water transfer 
agreement with Yuba County Water Agency (YCWA); however, Table 1 has not been updated to reflect this 
additional non-SWP supply.   
2 SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of average 
deliveries projected to be available, based on Tables 6.3 and 6.12 of DWR's "Draft State Water Project Delivery 
Reliability Report, December 2009" 14  
3 Supplies shown are total amounts that can be withdrawn, and would typically be used only during dry years. 
                                                 
14  The Landmark Village Draft EIR (SCH No. 2004021002; November 2006), Section 4.10, Water Service, and 

the Landmark Village Final EIR, Volume I (November 2007), Topical Responses 4 and 5, provide extensive 
information concerning the litigation effects on availability of SWP Table A Amount.   



 

 14

4 Initial term of the Ventura County entities' flexible storage account is ten years (from 2006 to 2015). 
5 Supplies shown are the total amount currently in storage, and would typically be used only during dry years. Once 
the current storage amount is withdrawn, this supply would no longer be available and in any event, is not available 
after 2013. 
6 Recycled water supplies based on projections provided in CLWA's 2005 UWMP Chapter 4, Recycled Water. 
7 CLWA has 64,898 af of recoverable water as of 12/31/07 in the Rosedale-Rio Bravo Water Banking and Recovery 
Program. 
8 Supplies shown are the total amount currently in storage.  As of December 31, 2007, there is 18,828 af of water 
stored in the Semitropic Groundwater Storage Bank by The Newhall Land and Farming Company for the Newhall 
Ranch Specific Plan.  The stored water can be extracted from the bank in dry years in amounts up to 4,950 afy.  
Newhall Ranch is located within the CLWA service area.   
Source:  2005 UWMP, DWR Draft 2009 SWP Delivery Reliability Report, SCV Water Report (April 2009)  

 
The subject of perchlorate contamination and its impact on groundwater supplies was extensively 
discussed in the 2005 UWMP.  The source of the contamination is believed to be the Whittaker-
Bermite property, located in the center of the Santa Clarita Valley and used as a munitions 
manufacturing facility for over 50 years. Significant progress has been made toward 
characterizing the extent of perchlorate contamination, along with implementing necessary 
measures for on-site and off-site containment and treatment.  The reliability analysis provided in 
the 2005 UWMP takes into account the impact on water supply operations while the planning, 
design and construction of perchlorate treatment, containment and other restoration activities are 
implemented.  For additional information on this topic, please see Chapters 5 and 6, Appendixes 
D and E in the 2005 UWMP and the latest annual Santa Clarita Valley Water Report (April 
2009).   

2.1.1 Average/Normal Water Year 
 
Table 2 summarizes the water supplies available to Valencia, CLWA and the other retail water 
purveyors over the 25 year planning period during an average/normal year.  The water supplies 
are broken down into existing and planned water supply sources, including wholesale (imported) 
water, local supplies, transfers, and banking programs.  Demands are shown with and without the 
effects of an assumed 10 percent urban demand reduction resulting from conservation.   
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TABLE 2 
PROJECTED AVERAGE/NORMAL YEAR SUPPLIES AND DEMAND 

Supply (af) Water Supply Sources 2010 2015 2020 2025 2030 
Existing Supplies            
  Wholesale (Imported) 69,707 69,707 69,707  69,707 69,707 
    SWP Table A Supply (1)    57,100 57,100 57,100  57,100 57,100 
    Buena Vista-Rosedale  11,000 11,000 11,000  11,000 11,000 
    Nickel Water - Newhall Land 1,607 1,607 1,607  1,607 1,607 
    Flexible Storage Account (CLWA) (2)  0 0 0 0 0 

   Flexible Storage Account (Ventura 
County) (2) 0 0 0 0 0 

  Local Supplies      
    Groundwater 46,000 46,000 46,000 46,000 46,000 
    Alluvial Aquifer 35,000 35,000 35,000 35,000 35,000 
    Saugus Formation 11,000 11,000 11,000 11,000 11,000 
    Recycled Water 1,700 1,700 1,700 1,700 1,700 
  Total Existing Supplies 117,407 117,407 117,407 117,407 117,407
Existing Banking Programs      
  Semitropic Water Bank (2) 0 0 0 0 0 
  Rosedale-Rio Bravo (2) 0 0 0 0 0 
 Semitropic Water Bank – Newhall Land (2) 0 0 0 0 0 
  Total Existing Banking Programs 0 0 0 0 0 
Planned Supplies      
  Local Supplies      
    Groundwater 0 0 0 0 0 
    Restored wells (Saugus Formation) (2) 0 0 0 0 0 
    New Wells (Saugus Formation) (2) 0 0 0 0 0 
    Recycled Water - CLWA (3) 0 1,600 6,300 11,000 15,700 
    Recycled Water - Newhall Ranch 0 1,500 2,500 3,500 5,400 
  Total Planned Supplies 0 3,100 8,800 14,500 21,100 
Planned Banking Programs      
  Additional Planned Banking (2) 0 0 0 0 0 
  Total Planned Banking Programs 0 0 0 0 0 
Total Existing and Planned Supplies and 
Banking 117,407 120,507 126,207  131,907 138,507 
Total Estimated Demand (w/o conservation) 
(4) 100,050 109,400 117,150 128,400 138,300 

Conservation (5) (8,600) (9,700) (10,700) (11,900) (12,900) 
Total Adjusted Demand 91,450 99,700 106,450 116,500 125,400 
Notes:  
1 SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of average 
deliveries projected to be available on Tables 6.3 and 6.12 of DWR's "Draft State Water Project Delivery Reliability 
Report, 2009."  
2 Not needed during average/normal years. 
3 Recycled water supplies based on projections provided in CLWA's 2005 UWMP Chapter 4, Recycled Water. 
4 Demands are for uses within the existing CLWA service area.  Demands for any annexations to the CLWA 
service area are not included.  
5 A 10 percent reduction on urban portion of total normal demand is estimated to result from conservation best 
management practices, as discussed in CLWA's 2005 UWMP, Chapter 7. 
Source:  2005 UWMP, DWR Draft 2009 SWP Delivery Reliability Report, SCV Water Report (April 2009) 
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2.1.2 Single-Dry Year 
 
Table 3 summarizes the existing and planned water supplies available to Valencia, CLWA and 
the other retail water purveyors over the 25 year planning period should a single-dry event occur, 
similar to the drought that occurred in California in 1977.  Demand during single-dry years was 
assumed to increase by 10 percent.  During prolonged dry periods, experience indicates that a 
reduction in demand of 10 percent is achievable through the implementation of conservation best 
management practices. 
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Table 3 

Projected Single-Dry Year Supplies and Demands  
Supply (af) Water Supply Sources 

2010 2015 2020 2025 2030 
Existing Supplies       
 Wholesale (Imported) 25,367 26,267 25,887 26,787  27,787 
  SWP Table A Supply (1)  6,700 7,600 8,600 9,500  10,500 
  Buena Vista-Rosedale  11,000 11,000 11,000 11,000  11,000 
  Nickel Water - Newhall Land 1,607 1,607 1,607 1,607  1,607 
  Flexible Storage Account 

(CLWA) 4,680 4,680 4,680 4,680  4,680 
  Flexible Storage Account 

(Ventura County)(2) 1,380 1,380 0 0  0 
 Local Supplies      
  Groundwater 47,500 47,500 47,500 47,500 47,500 
   Alluvial Aquifer 32,500 32,500 32,500 32,500 32,500 
   Saugus Formation 15,000 15,000 15,000 15,000 15,000 
  Recycled Water 1,700 1,700 1,700 1,700 1,700 
 Total Existing Supplies 74,567 75,467 75,087 75,987  76,987 
Existing Banking Programs      
 Semitropic Water Bank (3) 17,000 0 0 0 0 
 Rosedale-Rio Bravo (5) 20,000 20,000 20,000 20,000 20,000 
 Semitropic Water Bank – Newhall 

Land (10) 
4,950 4,950 4,950 4,950 4,950 

 Total Existing Banking Programs 41,950 24,950 24,950 24,950 24,950 
Planned Supplies      
 Local Supplies      
  Groundwater 10,000 10,000 20,000 20,000 20,000 
   Restored wells (Saugus 

Formation) 
10,000 10,000 10,000 10,000 10,000 

   New Wells (Saugus 
Formation) 

0 0 10,000 10,000 10,000 

  Recycled Water - CLWA (4) 0 1,600 6,300 11,000 15,700 
  Recycled Water - Newhall Ranch 0 1,500 2,500 3,500 5,400 
 Total Planned Supplies 10,000 13,100 28,800 34,500 41,100 
      
Planned Banking Programs      
 Additional Planned Banking (6) 0 20,000 20,000 20,000 20,000 
 Total Planned Banking Programs 0 20,000 20,000 20,000 20,000 
Total Existing and Planned Supplies 
and Banking(11) 126,517 133,517 148,837 155,437  163,037 
Total Estimated Demand (w/o 
conservation) (7) (8) 

110,100 120,300 128,900 141,200 152,100 

Conservation (9) (9,500) (10,700) (11,700) (13,100) (14,200) 
Total Adjusted Demand 100,600 109,600 117,200 128,100 137,900 
Notes: 
1 SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of single dry 
year deliveries projected to be available, based on Tables 6.4 and 6-13 of DWR's "Draft State Water Project 
Delivery Reliability Report 2009."  
2 Initial term of the Ventura County entities' flexible storage account is ten years (from 2006 to 2015). 
3 The total amount of water currently in storage is 45,920 af, available through 2013. Withdrawals of up to this 
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amount are potentially available in a dry year, but given possible competition for withdrawal capacity with other 
Semitropic banking partners in extremely dry years, it is assumed here that about one third of the total amount stored 
could be withdrawn. 
4 Recycled water supplies based on projections provided in CLWA's 2005 UWMP Chapter 4, Recycled Water. 
5 CLWA has 64,898 af of recoverable water as of 12/31/07 in the Rosedale-Rio Bravo Water Banking and 
Recovery Program. 
6 Assumes additional planned banking supplies available by 2014. 
7 Assumes increase in total demand of 10 percent during dry years. 
8 Demands are for uses within the existing CLWA service area.  Demands for any annexations to the CLWA 
service area are not included.  
9 A 10 percent reduction on urban portion of total normal year demand is estimated to result from conservation 
best management practices ([urban portion of total normal year demand x 1.10] * 0.10), as discussed in CLWA's 
2005 UWMP, Chapter 7.   
10 Delivery of stored water from the Newhall Land Semitropic Groundwater Bank requires further agreements 
between CLWA and Newhall.    
11 In 2008, CLWA also acquired approximately 850 af of non-SWP water supply by entering into a water transfer 
agreement with Yuba County Water Agency (YCWA); however, Table 3 has not been updated to reflect this 
additional non-SWP supply, which is available during dry year.   
Source:  2005 UWMP, DWR Draft 2009 SWP Delivery Reliability Report, SCV Water Report (April 2009) 
 

 

2.1.3 Multiple Dry Years 
 
Table 4 summarizes the existing and planned water supplies available to Valencia, CLWA and 
the other retail water purveyors over the 25 year planning period should a four year multiple dry 
year event occur, similar to the drought that occurred in California during the years 1931 to 
1934.    Demand during dry years was assumed to increase by 10 percent. During prolonged dry 
periods, experience indicates that a reduction in demand of 10 percent is achievable through the 
implementation of conservation best management practices. 
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Table 4 

Projected Multiple-Dry Year Supplies and Demands(1) 
Supply (af) Water Supply Sources 

2010 2015 2020 2025 2030 
Existing Supplies       
 Wholesale (Imported) 47,417 47,417 47,077  47,077 47,077 
  SWP Table A Supply (2)  33,300 33,300 33,300  33,300 33,300 
  Buena Vista-Rosedale  11,000 11,000 11,000  11,000 11,000 
  Nickel Water - Newhall Land 1,607 1,607 1,607  1,607 1,607 
  Flexible Storage Account (CLWA) (3) 1,170 1,170 1,170  1,170 1,170 
  Flexible Storage Account (Ventura County) 

(3) 340 340 0  0 0 
 Local Supplies      
  Groundwater 47,500 47,500 47,500 47,500 47,500 
   Alluvial Aquifer 32,500 32,500 32,500 32,500 32,500 
   Saugus Formation (4) 15,000 15,000 15,000 15,000 15,000 
  Recycled Water 1,700 1,700 1,700 1,700 1,700 
 Total Existing Supplies 96,617 96,617 96,277  96,277 96,277 
Existing Banking Programs      
 Semitropic Water Bank  12,700 0 0 0 0 
 Rosedale-Rio Bravo (6) (7)  5,000 15,000 15,000 15,000 15,000 
 Semitropic Water Bank – Newhall Land(12) 4,950 4,950 4,950 4,950 4,950 
 Total Existing Banking Programs 22,650 19,950 19,950 19,950 19,950 
Planned Supplies      
 Local Supplies      
  Groundwater 6,500 6,500 6,500 6,500 6,500 
   Restored wells (Saugus Formation) (4) 6,500 6,500 5,000 5,000 5,000 
   New Wells (Saugus Formation) (4) 0 0 1,500 1,500 1,500 
  Recycled Water (5) 0 1,600 6,300 11,000 15,700 
  Recycled Water - Newhall Ranch 0 1,500 2,500 3,500 5,400 
 Total Planned Supplies 6,500 9,600 15,300 21,000 27,600 
Planned Banking Programs      
 Additional Planned Banking (7) (8) 0 5,000 15,000 15,000 15,000 
 Total Planned Banking Programs 0 5,000 15,000 15,000 15,000 
Total Existing and Planned Supplies and 
Banking(13) 125,767 131,167 146,527  152,227 158,827 
Total Estimated Demand (w/o conservation)  110,100 120,300 128,900 141,200 152,100 
Conservation (11) (9,500) (10,700) (11,700) (13,100) (14,200) 
Total Adjusted Demand 100,600 109,600 117,200 128,100 137,900 
Notes: 
1 Supplies shown are annual averages over four consecutive dry years (unless otherwise noted). 
2 SWP supplies are calculated by multiplying CLWA's Table A Amount of 95,200 af by percentages of average 
deliveries projected to be available during the worst case four-year drought of 1931-1934 as provided in Tables 6.13 
of DWR's "Draft State Water Project Delivery Reliability Report, 2009."  
3 Based on total storage amount available ÷ by 4-yr dry period. Initial term of the Ventura County entities' flexible 
storage account is 10 years (2006-2015). 
4 Total Saugus pumping is the avg. annual amount that would be pumped under the groundwater operating plan 
summarized in Table 3-6, 2005 UWMP. 
5 Recycled water supplies based on projections provided in CLWA's 2005 UWMP, Chapter 4, Recycled Water. 
6 CLWA has 64,898 af of recoverable water as of 12/31/07 in the Rosedale-Rio Bravo Water Banking and 
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Recovery Program. 
7 Average dry year period supplies could be up to 20,000 af for each program depending on storage amounts at the 
beginning of the dry period. 
8 Assumes additional planned banking supplies available by 2014. 
9 Assumes increase in total demand of 10 percent during dry years. 
10 Demands are for uses within the existing CLWA service area.  Demands for any annexations to the CLWA 
service area are not included.  
11 A 10 percent reduction on urban portion of total normal year demand is estimated to result from conservation best 
management practices ([urban portion of total normal year demand x 1.10] * 0.10), as discussed in CLWA's 2005 
UWMP, Chapter 7.  
12 Delivery of stored water from the Newhall Land Semitropic Groundwater Bank requires further agreements 
between CLWA and Newhall.   
13 In 2008, CLWA also acquired approximately 850 af of non-SWP water supply by entering into a water transfer 
agreement with Yuba County Water Agency (YCWA); however, Table 4 has not been updated to reflect this 
additional non-SWP supply, which is available during dry years.   
Source:  2005 UWMP, DWR Draft 2009 SWP Delivery Reliability Report, SCV Water Report (April 2009) 
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3.0 IDENTIFICATION OF EXISTING WATER SUPPLY SOURCES 
 
3.1 Annual Existing Water Supply Entitlements, Water Rights, or  

Water Service Contracts 
The first substantive "content" requirement for a WSA is the identification and description of the 
existing water supply sources in the public water system that will serve the project.  Water Code 
§10910(d) requires that the WSA identify any existing water supply entitlements, water rights, or 
water service contracts relevant to the identified water supply for the proposed project, and 
describe the quantities of water received in prior years by the public water system.  The 
identification of existing water supplies must be demonstrated by providing information related 
to the following: 
 

 Written contracts or other proof of entitlement to an identified water supply; 

 Copies of a capital outlay program for financing the delivery of  a water supply that has 
been adopted by the public water system; 

 Federal, state, and local permits for construction of necessary infrastructure associated 
with delivering the water supply; and 

 Any necessary regulatory approvals that are required in order to be able to convey or 
deliver the water supply. 

The proposed project has independent rights to several sources of water.  They are: 
 

 Newhall Ranch Agricultural Water (from the Alluvial aquifer); 

 Recycled Water generated by the Newhall Ranch WRP; 

 Imported Nickel Water (not a part of the SWP); and  

 Semitropic Groundwater Banking Project. 

In addition to the independent sources listed above, the proposed project has identified the 
Valencia Water Reclamation Plant (Valencia WRP) as an available source of recycled water for 
the project.  Wastewater generated by the proposed project would be pumped to the Valencia 
WRP for treatment.  For additional information regarding these supplies, please see Newhall 
Ranch Revised Additional Analysis, Volume VIII, (May 2003).  

The potable and non-potable water supplies identified to serve the Newhall Ranch Specific Plan 
and the amounts needed to serve the project are presented below:   
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Newhall Ranch Specific Plan 

Summary of Water Supplies and Landmark Village Demand 
    Supply Landmark Village Demand 
    (Acre-Feet/Year) (Acre-Feet/Year) 
Potable Water   8,645  
  Newhall Agricultural Water 7,038 608 
  Nickel Water 1,607 0 
Non-Potable Water   9,035  
  Newhall Ranch Recycled Water 5,344 0 
  Valencia Water Reclamation Plant 3,691 364 
Total Water Supplies   17,680 972 
Banking Programs   4,950 0 

  
Semitropic Groundwater Banking 
Project 4,950 0 

 

The 2005 UWMP summarizes the current water supplies available for the project and the Santa 
Clarita Valley as a whole.  Such supplies are derived from five primary sources: 

 Groundwater from the Alluvial aquifer; 

 Groundwater from the Saugus Formation; 

 SWP supplies and other imported sources; 

 Dry-year groundwater banking programs; and  

 Recycled water. 

Within the CLWA service area, these sources of water supply can be characterized as: (1) local 
supplies, consisting of groundwater and recycled water; and (2) imported supplies, transported 
via the SWP consisting of SWP contract amounts, other imported water sources and dry year 
supplies delivered from groundwater banking programs.  As required by SB 610 (Water Code 
§10910(d)), Chapter 2 of the 2005 UWMP and the SCVWR 2009 summarize the quantities of 
water used by each of the water purveyors in the Santa Clarita Valley to meet water demands 
since importation of SWP water began in 1980.  Also, Section 1.6, above, contains a list of 
documents identifying the existing water supply entitlements, water rights, or water service 
contracts relevant to meet the project's water demand as well as future estimated demands 
reported in the 2005 UWMP.   
 

Potential future water sources include acquisition of additional imported water supplies, recycled 
water, desalination, storm water runoff, increased short term pumping from the Saugus 
Formation during dry years and additional groundwater banking programs.  Demand side 
management programs (conservation) are also considered an important component of water 
supply resulting from efforts by CLWA, Valencia and the other retailers to reduce long-term 
water demands. 
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3.2 Groundwater 
Water Code §10910(f) requires a WSA to include specific information describing groundwater 
resources if the water supply for a proposed project includes groundwater.  Over the last 25 
years, the water purveyors have developed a groundwater operating plan that includes municipal, 
agricultural and other smaller uses while maintaining the local Basin in a sustainable condition 
(i.e., no long term depletion of groundwater or interrelated surface water).  This has resulted in 
preparation of the following important studies funded by the purveyors to ensure sustainability of 
the local groundwater resources:    

1. Slade (2002) updates prior reports and includes a detailed review of the hydrologic 
conditions and description of groundwater resources available to Valencia and other large 
municipal and agriculture groundwater producers, including SCWD, NCWD, The 
Newhall Land and Farming Company ("Newhall") and the Wayside Honor Ranch 
operating within the Santa Clara River Valley East Subbasin, one of several subbasins 
identified along the Santa Clara River in Los Angeles and Ventura counties by Updated 
Bulletin 118 of the California Department of Water Resources.  The shallow aquifer 
system is designated the Alluvial aquifer and the deeper aquifer is designated the Saugus 
Formation. Slade reported that both aquifer systems were in good operating condition and 
not in an overdraft condition. Also included are hundreds of other small scale water 
producers that account for less than 1 percent of total production from these aquifer 
systems (SCVWR 2008). 

2. In 2003, CLWA in cooperation with Valencia and the other retail water purveyors 
completed and adopted a Groundwater Management Plan in accordance with Water Code 
§10753.  Among the elements of the adopted Plan is the preparation of annual 
groundwater management reports, such as the Santa Clarita Valley Water Report, that 
provides information about local groundwater conditions, SWP supplies, water 
conservation and recycled water.  The Plan also contemplated preparing other technical 
reports to address specific aspects of basin management.  Recently, technical reports have 
been prepared on the development and calibration of a numerical groundwater flow 
model, an analysis of perchlorate containment in groundwater and a groundwater yield 
study of the Upper Basin.   

3. In August 2005, work was completed in support of a Memorandum of Understanding 
(MOU) entered into by the Valencia, CLWA and the other water purveyors and United 
Water Conservation District.  The MOU is a commitment by the water purveyors to 
expand on the previous knowledge of groundwater conditions in the Upper Basin and, 
using a regional groundwater flow model, evaluate the long-term sustainability of the 
purveyor's groundwater operating plan under a range of existing and potential future 
hydrologic conditions.  The primary conclusion of the modeling analysis is that the 
groundwater operating plan will not cause detrimental short-term or long-term effects to 
the groundwater and surface water resources in the Santa Clarita Valley and, therefore, is 
sustainable (Basin Yield Study, 2005). 
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4. In August 2009, the Basin Yield Study 2005 was updated by Luhdorff and Scalmanini 
and GSI Solutions.  The study essentially updated previous groundwater modeling work 
but included important additional analyses.  The additional work included analyzing 
different groundwater operating scenarios and assessing the potential impact from several 
climate change scenarios.  The updated study concluded that continuation of the region’s 
current groundwater operating plan is sustainable; that the groundwater basin has not 
been and is not projected to be in overdraft; and that the water purveyors’ groundwater 
operating can be relied upon for long term planning purposes (Basin Yield Study, 2009).   

 
The following sub-parts respond to specific requirements of Water Code §10910(f): 

3.2.1 Water Code §10910(f)(1).  Review of relevant information contained in the urban 
water management plan. 

 
The 2005 UWMP contains relevant information about groundwater resources available for the 
project in Chapter 3, Water Resources and Appendix C, Groundwater Resources and Yield.  This 
includes a description of the local Alluvial and Saugus Formation aquifer systems, their 
respective yields as well as historical and projected production consistent with the purveyor's 
groundwater operating plan.  

3.2.2 Water Code §10910(f) (2).  Description of any groundwater basin or basins from 
which the proposed project will be supplied, including information concerning 
adjudication and overdraft. 

 
Slade (2002) provides a detailed description of the Santa Clara River Valley East Sub-basin 
("Basin") and the two aquifer systems, the Alluvial aquifer and the Saugus Formation.  The 
Basin is about 22 miles long east to west and 13 miles wide.  The Alluvial Aquifer has an 
estimated storage capacity of about 240,000 acre-feet (af) of water and approximately 1.65 
million af of potentially usable groundwater is present from depths of 300 to 2,500 feet in the 
Saugus Formation (Slade 2002).   
 
In 2003, CLWA with the cooperation of Valencia and the other retail water purveyors completed 
and adopted a Groundwater Management Plan in accordance with Water Code §10753.  The 
management objectives of the Plan is to ensure the ongoing use of local groundwater by 
maintaining the Basin in good operating condition (no overdraft), protecting water quality and 
preventing adverse impacts to surface waters. The groundwater basin has not been adjudicated 
and has not been identified as overdrafted or projected to be overdrafted by the Department of 
Water Resources (DWR Bulletin 118, California's Groundwater, 2003, page 98). 
 
The most current analysis and update of operational yield for both aquifers is included in the 
Basin Yield Study completed by CH2MHill/Scalmanini in 2005, as updated by Luhdorff and 
Scalmanini and GSI Solutions in 2009. The updated report analyzes the operational yield of both 
aquifers and other parameters of production capacity.  The study concluded neither aquifer 
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system is in overdraft and the purveyor's groundwater operating plan as described in the 
Groundwater Management Plan is sustainable (Basin Yield Study, 2009).   

3.2.3 Water Code §10910(f)(3).  Description and analysis of the amount and location of 
groundwater pumped by the public water system for the past 5 years from any 
groundwater basin from which the proposed project will be supplied. 

 
During the past 5-year period, Valencia's production averaged 12,288 afy from the Alluvial 
aquifer and 2,212 afy from the Saugus Formation. See Table 2-1 in the SCVWR 2009 for a 
summary of the historical groundwater production for the past five years by the retail water 
purveyors.   
 
Total pumpage from the Alluvial aquifer in 2007 was 41,716 af.  Of the total Alluvial pumpage 
in 2008, 27,919 af was for municipal water supply, and the balance, 13,797 af, was for 
agriculture and other (minor) miscellaneous uses (SCVWR 2009).  Since 1980, when imported 
water deliveries began from the SWP, total pumpage from the Alluvial aquifer has ranged from a 
low of about 20,200 afy (in 1983) to slightly more than 43,400 afy (in 1999) (SCVWR 2009).   
 
Total pumpage from the Saugus Formation in 2008 was 6,918 af (SCVWR 2009).  Of the total 
Saugus Formation pumpage in 2008, 5,965 af was for municipal water supply, and the balance 
953 af was for agricultural and other (minor) uses (SCVWR 2009).  Groundwater pumpage from 
the Saugus peaked in the early 1990s and then declined steadily.  On a long-term average basis 
since the importation of SWP water, total pumpage from the Saugus Formation has ranged from 
a low of 3,716 afy (in 1999) to a high of 14,917 afy in (1991) (SCVWR 2009).   

3.2.4 Water Code §10910(f)(4).  Description and analysis of the amount and location of 
groundwater that is projected to be pumped by the public water system from any 
basin from which the proposed project will be supplied. 

 
See Table 3-8 in the 2005 UWMP for a summary of the range of groundwater production 
projected by Valencia and the other the retail water purveyors. To ensure sustainability, the 
purveyors have committed that the annual use of groundwater pumped collectively in any given 
year will not exceed the purveyors' operating plan as described in the Basin Yield Study (August 
2009) and reported annually in the Santa Clarita Valley Water Report.  The project's potable 
water demand of 608 afy will be supplied from groundwater produced from the Alluvial aquifer 
located in Los Angeles County.   

3.2.5 Water Code §10910(f)(5).  Analysis of the sufficiency of the groundwater from the 
basin or basins from which the proposed project will be supplied to meet the 
projected water demand associated with the proposed project. 

 
As to the Newhall Ranch Specific Plan, the project applicant, Newhall, would meet most of the 
potable water demands of the Specific Plan by using Newhall's groundwater produced from the 
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Alluvial aquifer in Los Angeles County, which is presently committed to agriculture. The 
amount of water available from this source totals approximately 7,038 afy. The project's potable 
water demand is estimated to be 608 afy.  The water presently used to irrigate crops would be 
used to meet all of the potable water needs of the project resulting in no net increase in 
groundwater use.   
 
As stated previously, the water purveyors have developed a groundwater operating plan to meet 
the requirements of municipal, agricultural and other smaller uses while maintaining the local 
Alluvial Aquifer and Saugus Formation in a sustainable condition (i.e., no long term depletion of 
groundwater or interrelated surface water).  The groundwater operating plan is based on the 
concept that pumping can vary from year to year to allow increased groundwater use in dry year 
periods and increased recharge during wet periods and collectively assure that the groundwater 
Basin is adequately replenished through various wet/dry cycles.  A description of the 
groundwater operating plan is found in the 2005 UWMP and the Basin Yield Study (August 
2009).  Based on these studies, the groundwater Basin is in good operating condition (not in a 
condition of overdraft).  The purveyor's groundwater operating plan is a reliable long term 
component of water supply for the Santa Clarita Valley.   
 
As stated in this WSA, an analysis and discussion regarding the discovery and impact of 
perchlorate contamination on the sufficiency of groundwater supplies is contained in the 2005 
UWMP and most recent annual Santa Clarita Valley Water Report.  The reliability analysis 
contained in the 2005 UWMP takes into account the impact of perchlorate on water supply 
operations while the planning, design and construction of treatment and other restoration 
activities are implemented. 

3.2.6 Sustainability of Existing Groundwater Supplies and Projected Supplies 
 
Groundwater supplies were reviewed in the 2005 UWMP and evaluated in the Basin Yield Study 
(August 2009) to determine whether supply projections were realistic over varying hydrologic 
conditions.   The review made the following critical findings: 
 

(1) Both the Alluvial aquifer and the Saugus Formation are reasonable and sustainable 
sources at the yields represented in the 2005 UWMP over the next 25 years; 

(2) The yields are not overstated and will not deplete or "dry up" the groundwater basin; and 

(3) There is no need to reduce the yields for purposes of planning in the context of the 2005 
UWMP. 

Additionally, the 2005 UWMP and Basin Yield Study (August 2009) concluded that both 
aquifers are in good operating condition (not in a condition of overdraft) and are not projected to 
become overdrafted. 
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3.3 Additional Project Water Supplies 

3.3.1 Nickel Water 
 
Newhall also maintains contractual rights to an additional source of water, referred to as "Nickel 
Water." The applicant has secured 1,607 afy of potable water under contract with the Nickel 
Family LLC in Kern County.  This water is 100 percent reliable on a year-to-year basis, and not 
subject to the annual fluctuations that can occur in dry year conditions.  The water would be 
delivered through the Kern County Water Agency and the SWP system.  Nickel Water would 
only be needed on the Specific Plan site in years when all of the Newhall Ranch agricultural 
water has been used, which is estimated to occur after the 20th year of project construction. 
Consequently, this source of water would not be needed to serve the proposed project. 

3.3.2 Semitropic Water Storage District Groundwater Banking Project 
 
The project applicant has entered into an agreement to reserve and purchase water storage 
capacity of up to 55,000 acre-feet in the Semitropic Water Storage District Groundwater Banking 
Project.  Sources of water that can be stored in this banking project include, but are not limited 
to, Nickel Water, CLWA SWP entitlement and other CLWA water supplies.  As of December 
31, 2007, Newhall has stored 18,828 af of water in this banking program that could be extracted 
when needed in amounts of up to 4,950 afy.  This supply provides added reliability for the entire 
Newhall Ranch Specific Plan especially in dry years and only after the Newhall Ranch 
agricultural water is fully committed. Consequently, this source is not needed to serve the 
proposed project. 

 

3.4 Recycled Water 
 

Wastewater that has been highly treated and disinfected can be reused for landscape irrigation.  
In 1993, CLWA completed a Reclaimed Water System Master Plan to use recycled water as a 
reliable water source to meet a portion of the non-potable demand within Santa Clarita Valley.  
The Master Plan was updated in 2002 and again in 2007, and the amount of recycled water 
expected to be produced in the future is approximately 17,000 af per year in 2030 (2005 UWMP, 
CLWA Final Program EIR Recycled Water Master Plan, 2007).  CLWA is currently under 
contract for 1,700 af per year that became available in 2003. 

 
As the Newhall Ranch Specific Plan is developed, including the Landmark Village project, two 
sources of recycled water would be available to the project from the Newhall WRP and the 
existing Valencia WRP. Water from the Newhall WRP and Valencia WRP would be used to 
meet the non-potable demands of the project. Areas on the site that would use recycled water to 
meet non-potable demands include common areas, slopes, school landscaped areas and parks.  
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Wastewater generated by the project would be pumped to the Valencia WRP for treatment.  
Consequently, initial deliveries of recycled water to the project would be supplied from the 
Valencia WRP.  
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4.0 CONCLUSION  
Based on the analysis set forth in this revised WSA and as supported by the documents relied on 
for its preparation, Valencia Water Company's total projected water supplies will meet the 
projected water demands associated with the Landmark Village project in combination with 
existing and other planned uses within the Valencia's service area.  This determination is 
consistent with the best available information, including the 2005 UWMP, DWR's 2009 
Delivery Reliability Report, and the most recent annual Santa Clarita Valley Water Report 
(April 2009). 
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Executive Summary
This annual report, which is the twelfth in a series that began to describe water supply conditions
in 1998, provides current information about the water requirements and water supplies of the
Santa Clarita Valley.  The report was prepared for the imported water wholesaler, Castaic Lake
Water Agency (CLWA), and for the four local retail water Purveyors that serve the Valley:
CLWA Santa Clarita Water Division, Los Angeles County Waterworks District 36, Newhall
County Water District, and Valencia Water Company.  These entities and representatives from
the City of Santa Clarita and the County of Los Angeles Department of Regional Planning meet
as required to coordinate the management of imported water with local groundwater and
recycled water to meet water requirements in the Valley.

This report provides information about local groundwater resources, State Water Project (SWP)
and other imported water supplies, water conservation, and recycled water.  The report reviews
the sufficiency and reliability of supplies in the context of existing water demand, with focus on
actual conditions in 2009, and it provides a short-term outlook of water supply and demand for
2010.

ES.1 2009 Water Requirements and Supplies

In 2009, total water requirements in the Santa Clarita Valley were about 86,600 acre-feet (af), of
which about 70,000 af (81 percent) were for municipal use and the remainder (16,600 af) was for
agricultural and other (miscellaneous) uses, including individual domestic uses.  Total demand in
2009 was about 4.5 percent lower than in 2008, less than what was estimated in the 2008 Water
Report, and water requirements in 2009 were also lower than the average projection in the 2005
Urban Water Management Plan (UWMP) (but closer to the projection in the 2005 UWMP with
conservation).  The majority of decreased water demand is attributable to a significant (8%)
decrease in municipal water use from 2008.  Total water requirements in 2009 were met by a
combination of about 47,700 af from local groundwater resources (about 31,100 af for municipal
and about 16,600 af for agricultural and other uses), about 38,600 af of SWP and other imported
water, and about 300 af of recycled water.

Of the 47,700 af of total groundwater pumping in the Valley in 2009, about 40,000 af were
pumped from the Alluvium and about 7,700 af were pumped from the underlying, deeper Saugus
Formation.  Alluvial pumping represented about a 1,750 af decrease from 2008, and Saugus
pumping was slightly higher than in 2008, by about 750 af.  Neither pumping volume resulted in
any notable overall change in groundwater conditions (water levels, water quality, etc.) in either
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aquifer system.  Imported water deliveries to the Purveyors decreased by about 3,200 af from the
previous year.  Water uses and supplies in 2009 are summarized in the following Table ES-1.

Table ES-1
Santa Clarita Valley

Summary of 2009 Water Supplies and Uses
(acre-feet)

Municipal

SWP and other Imported 38,546
Groundwater (Total) 31,100

Alluvium 24,396
Saugus 6,704

Recycled Water 328
Subtotal 69,974

Agriculture/Miscellaneous
SWP and other Imported -
Groundwater (Total) 16,564

Alluvium 15,590
Saugus 974

Subtotal         16,564

Total           86,538

In accordance with the California Urban Water Management Planning Act, the Valley-wide
UWMP was updated in 2005 to extend projected water demands through 2030, and to describe
the combination of local groundwater, imported water supplies from the State Water Project and
other sources, local recycled water supplies, and other water supplies planned to meet those
existing and projected water demands in the Valley.  The 2005 UWMP describes the reliability
of local groundwater resources and the adequacy of groundwater supplies to meet groundwater
demand, including consideration of the impacts of perchlorate contamination on several
municipal water supply wells.  The 2005 UWMP also describes the plans and ongoing work for
integrated control of perchlorate migration and full restoration of perchlorate-impacted
groundwater supply.

Notable details about each component of water supply in the Valley, and about the water supply
outlook for 2010, include the following.
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ES.2 Alluvial Aquifer

The groundwater operating plan in the 2005 UWMP includes Alluvial pumping in the range of
30,000 to 40,000 acre-feet per year (afy) following average/normal years, and slightly reduced
pumping (30,000 to 35,000 afy) following dry years.  An updated review of groundwater basin
yield, completed in 2009, includes the same basic range of Alluvial pumping in the 2008
groundwater Operating Plan.  Pumping from the Alluvium in 2009 was 40,000 af, which is at the
upper end of the operating plan range for the Alluvium  and had no adverse effects on
groundwater levels and storage in the basin.  On average, pumping from the Alluvium has been
about 32,000 afy since supplemental imported water became available in 1980.  That average
rate remains near the lower end of the range of operational yield.

On a long-term basis, continuing through 2009, there is no evidence of any historic or recent
trend toward permanent water level or storage decline.  In general, throughout a large part of the
basin, Alluvial groundwater levels have generally remained near historic highs during the last 30
years.  Above average precipitation in late 2004 and 2005 resulted in significant water level
recovery in the eastern part of the basin, continuing the overall trend of fluctuating groundwater
levels within a generally constant range over the last 30 years.  These ongoing data indicate that
the Alluvium remains in good operating condition and can continue to support pumping in the
operating range included in the 2005 UWMP, or slightly higher, without adverse results (e.g.,
long-term water level decline or degradation of groundwater quality.)

Based on an integration of water quality records from multiple wells completed in the Alluvium,
there have been historical fluctuations in groundwater quality, typically associated with
variations in precipitation and streamflow.  However, like groundwater levels, there has been no
long-term trend toward groundwater quality degradation; groundwater produced from the
Alluvial aquifer remains a viable municipal and agricultural water supply.

In 2002, as part of ongoing monitoring of wells for perchlorate contamination, perchlorate was
detected in one Alluvial well (the SCWD Stadium Well) located near the former Whittaker-
Bermite facility.  The detected concentration was slightly below the then-applicable Notification
Level for perchlorate (6 g/l, which was subsequently established as the Maximum Contaminant
Level for perchlorate in October 2007), and the well has now been replaced to restore that
component of municipal water supply that was impacted by perchlorate.  In early 2005,
perchlorate was detected in a second Alluvial well, VWC’s Well Q2.  After an interim period of
wellhead treatment, that well has now been returned to regular water supply service.  All other
Alluvial wells operated by the Purveyors continue to be used for municipal water supply service;
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those wells near the Whittaker-Bermite property are sampled in accordance with drinking water
regulations and perchlorate has not been detected.  As detailed in the 2005 UWMP, the ongoing
inactivation of one Alluvial well due to perchlorate contamination does not limit the Purveyors’
ability to produce groundwater from the Alluvium in accordance with the groundwater operating
plan in the 2005 UWMP or the now updated 2008 groundwater Operating Plan.

The ongoing characterization and plan for control and cleanup of perchlorate in the Valley has
focused on the Saugus Formation.  In addition, however, on-site cleanup and control activities
that began in 2006, and continued through 2009, include continuation of soil cleanup on the
Whittaker-Bermite site, and continuation of pumping and treatment in the Northern Alluvium on
the Whittaker-Bermite site.  Expanded pumping and treatment, intended to effect perchlorate
containment in the Northern Alluvium, became operational in October 2007.  Under the direction
of the State Department of Toxic Substances Control (DTSC), Whittaker has submitted a
comprehensive site-wide remediation plan for the contaminants of concern in soil and
groundwater detected on the site.  A Draft Remedial Action Plan for Operable Units 2 through 6,
focused on soil remediation, was submitted to DTSC in 2009.  Whittaker has also completed a
Draft Feasibility Study for Operable Unit 7 to identify and select treatment technologies for both
on-site and off-site groundwater.  Final approval of soil and groundwater clean-up plans by
DTSC is expected by the end of 2010.

ES.3 Saugus Formation

The groundwater operating plan in the 2005 UWMP includes pumping from the Saugus in the
range of 7,500 to 15,000 afy in average/normal years; it also includes planned dry-year pumping
from the Saugus of 21,000 to 35,000 afy for one to three consecutive dry years.  The 2005
UWMP recognizes the results of basin yield analyses in 2004 and 2005 which found that such
short-term pumping can be recharged during subsequent wet/normal years to allow groundwater
levels and storage to recover, as it has in historical periods.  The 2008 groundwater Operating
Plan includes the same broad ranges by Saugus pumping.

Pumping from the Saugus Formation was about 7,700 af in 2009; on average, Saugus pumping
has been about 6,800 afy since 1980.  Both rates remain near the lower end of the ranges
included in the groundwater operating plans and in the UWMP.  As a result of long-term
relatively low pumping from the Saugus Formation, groundwater levels in that aquifer have
remained generally constant to slightly increasing over the last 35 to 40 years; those trends
continued in 2009.
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In 1997, ammonium perchlorate was discovered in four wells completed in the Saugus
Formation in the vicinity of the former Whittaker-Bermite facility located generally toward the
east, on the south side of the basin.  All four of those impacted wells remain out of active supply
service; one of them has been permanently sealed and destroyed.  In 2006, a very low level of
perchlorate was detected in another Saugus municipal well (NCWD’s Well NC-13).  That low
level detection has been interpreted to not indicate anything new about the migration of
perchlorate; however, it has also prompted additional monitoring well installation and a focused
study of the Saugus Formation in that area.  Results are being integrated with other groundwater
remediation efforts and reviewed by the DTSC.  All other Saugus wells owned and operated by
the Purveyors are available for municipal water supply service.  As part of regular operation,
those wells are sampled in accordance with drinking water regulations and perchlorate has not
been detected.  Despite the inactivated Saugus wells, the Purveyors still have sufficient pumping
capacity in other wells to meet the planned normal range of Saugus pumping in the 2005
UWMP.

Work toward the ultimate remediation of perchlorate contamination, including the restoration of
impacted groundwater supply continued to progress in 2009, with focus on construction of
facilities to implement a jointly developed plan to “pump and treat” contaminated water from
two of the originally impacted wells to stop migration of the contaminant plume, and to deliver
treated water for municipal supply to partially replace impacted well capacity.  Environmental
review of the project was completed with adoption of a Mitigated Negative Declaration in
September 2005.  The Final Interim Remedial Action Plan was completed and approved by
DTSC in January 2006.  Construction of facilities and pipelines necessary to implement the
pump and treat program and to also restore inactivated well capacity began in November 2007.
Construction was completed in spring 2010, and operational start-up is ongoing as this report is
being written.

ES.4 Imported Water

Historically comprised of only its SWP Table A Amount, CLWA’s imported water supplies now
consist of a combination of SWP water and water acquired from the Buena Vista Water Storage
District in Kern County.  CLWA’s contractual Table A Amount is 95,200 af of water from the
SWP.  Under the 2007 Water Acquisition Agreement with the Buena Vista Water Storage
District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio Bravo),
Buena Vista’s high flow Kern River entitlements (and other acquired waters that may become
available) are captured and recharged within the Rosedale-Rio Bravo’s service area on an
ongoing basis.  CLWA will receive 11,000 af of these supplies annually through either exchange
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of Buena Vista’s and Rosedale-Rio Bravo’s SWP supplies or through direct delivery of water to
the California Aqueduct via the Cross Valley Canal.

CLWA’s final allocation of SWP water for 2009 was 40 percent of its Table A Amount, or
38,080 af.  The total available imported water supply in 2009 was 67,050 af, comprised of the
38,080 af of Table A supply, 11,000 af purchased from Buena Vista/Rosedale Rio Bravo, 14,610
af of 2008 carryover delivered in 2009, 1,650 af recovered from the Semitropic Water Banking
and Exchange Program, 52 af from the 2009 SWP Turnback Pool and 1,658 af through the Yuba
Accord.  CLWA deliveries to the Purveyors were 38,546 af.  Following disposition of available
water supplies in 2009, carryover of 28,303 af from 2008 and 2009 is available for 2010 water
supply.  No additional banking of imported water occurred in 2009.

CLWA has two groundwater banking agreements with the Semitropic Water Storage District in
Kern County.  In accordance with those agreements, over a ten-year period (until 2012/13),
CLWA could withdraw up to 50,870 af of its Table A water that was stored in 2002 and 2003 to
meet future Valley demands when needed.  Following the withdrawal of 4,950 af in 2009 (1,650
af utilized in 2009 and 3,300 af planned to be utilized in 2010), that balance is 45,920 af.  In
addition to the banking in Semitropic, CLWA finalized an agreement with the Rosedale-Rio
Bravo Water Storage District in 2005 and can now bank up to 100,000 afy of surplus Table A
Amount in that District’s Water Banking and Exchange Program.  In addition to 20,000 af
previously banked in both 2005 and 2006, CLWA banked 8,200 af of water in 2007.  In
accordance with the provisions of that agreement, CLWA can withdraw up to a total of 42,900 af
of that water, at a rate up to 20,000 afy, to meet Valley water demands when needed.
Additionally, as part of the Buena Vista Water Acquisition Agreement, CLWA is entitled to
22,000 af of water that was stored in the Rosedale Rio-Bravo Water Banking and Exchange
Program in 2005 and 2006 on CLWA’s behalf.  As of 2010, CLWA maintains a recoverable total
of 64,900 af in the Rosedale Rio-Bravo Water Banking and Exchange Program.

Since SWP water deliveries are subject to reduction when dry conditions occur in Northern
California, the UWMP includes programs, like the Semitropic and Rosedale-Rio Bravo
programs, for enhancing water supply reliability during such occurrences.  A capital
improvement program funded by CLWA has been established to provide facilities and additional
water supplies needed to firm up SWP water supplies during times of drought.

ES.5 Recycled Water

Recycled water service was initiated in July 2003 in accordance with CLWA’s Draft Reclaimed
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Water System Master Plan (2002).  The amount of recycled water used for irrigation purposes, at
a golf course and in roadway median strips, was approximately 328 af in 2009.  CLWA
completed programmatic CEQA analysis in early 2007 for full implementation of the recycled
water system as outlined in the Master Plan.  CLWA is preparing the design of the second phase
of the Recycled Water Master Plan that will take water from the Saugus Water Reclamation
plant and distribute it to identified users to the north, across the Santa Clara River and then to the
west and the east, which will include service to Santa Clarita Central Park.  Another new phase
of the recycled water system is in design to extend the system south from Magic Mountain
Parkway.  Collectively, these phases will have design capacity to increase recycled water
deliveries by about 1,500 afy.

ES.6 2010 Water Supply Outlook

In 2010, total water demands are expected to be between 82,000-84,000 af, less than actual water
use over the last three years, and below the water demand projections in the 2005 UWMP.  It is
expected that water demands in 2010 will continue to be met with a generally similar mix of
water supplies comprised of local groundwater, supplemental SWP and other imported water,
and recycled water.

Announced on May 20, 2010, the final allocation of water from the SWP is 45 percent of
CLWA’s Table A Amount, or 42,840 af.  Combined with local groundwater from the two aquifer
systems (48,000 af), total Flexible Storage Account (6,060 af), net carryover of SWP Table A
allocation from 2008 and 2009 (28,303 af), annual acquisition through the Buena Vista
Water/Rosedale Rio-Bravo Water Acquisition Agreement (11,000 af), delivery of water
previously recovered but not used from the Semitropic Groundwater Storage Bank (3,300 af),
and recycled water (500 af), the total available water supplies for 2010 are 140,000 af.  As a
result, CLWA and the Purveyors anticipate having more than adequate supplies to meet all water
demands in 2010.

In August, 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  The court order resulted in the preparation of a
new Biological Opinion (BO) requiring DWR to implement mitigation requirements with
resultant impacts on SWP water supply reliability.  Since then, DWR has prepared two updates
to its 2005 Reliability Report, which is issued biennially to assist SWP contractors in assessing
the adequacy of the SWP component of their overall supplies under varying hydrologic
scenarios, e.g. normal and dry years.  The current Draft SWP Delivery Reliability Report 2009
was issued in February, 2010.  With the objective of protecting endangered fish such as the Delta
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smelt and spring-run salmon, the Draft incorporates restrictions on SWP operations according to
the Biological Opinions of the U.S. Fish and Wildlife Service and the National Marine Fishery
Service issued on December 15, 2008 and June 4, 2009, respectively.  It also considers the
impacts on SWP delivery reliability due to climate change, sea level rise, and vulnerability of the
Delta’s conveyance system and structure due to floods and earthquakes.  The current Draft
Reliability Report projects long-term reliability of 60 percent during normal year hydrology.
CLWA staff has assessed the impact of the current Reliability Report on the CLWA reliability
analysis contained in the Agency’s 2005 UWMP and concluded that current and anticipated
supplies are available to meet anticipated water supply needs.

CLWA, the retail water Purveyors, Los Angeles County and the City of Santa Clarita have
formed the Santa Clarita Valley Water Committee.  The specific purpose of the committee is to
work collaboratively to ensure the progressive implementation of water use efficiency programs
and ordinances in the Santa Clarita Valley.  In terms of short-term water supply availability,
CLWA has determined that, while current operational changes of the SWP are in effect, there are
sufficient supplemental water supplies, including SWP water, to augment local groundwater and
other water supplies such that overall water supplies will be sufficient to meet projected 2010
water requirements as reflected herein.

In any given year, SWP supplies may be reduced due to dry weather conditions or regulatory
factors.  During such an occurrence, the remaining water demands are planned to be met by a
combination of alternate supplies such as returning water from CLWA’s accounts in the
Semitropic Groundwater Storage Program and the Rosedale-Rio Bravo Water Banking and
Exchange Program, deliveries from CLWA’s flexible storage account in Castaic Lake Reservoir,
local groundwater pumping, short-term water exchanges, and participation in DWR dry-year
water purchase programs in accordance with the 2005 Urban Water Management Plan.
Following the recovery of 4,950 af in 2009, the banked excess 2002 and 2003 SWP Table A
water in Semitropic represents nearly 46,000 af of recoverable water for drought water supply.
In addition, the banked excess SWP Table A water in 2005 and 2006, augmented by banked
water acquired through the Buena Vista/Rosedale-Rio Bravo Water Acquisition Agreement in
2005, 2006 and 2007, represent a total of 64,900 af of recoverable water for drought water
supply from the Rosedale-Rio Bravo Banking and Exchange Program.

Drought periods may affect available water supplies in any single year and for a duration usually
not longer than three consecutive years.  It is important to note that hydrologic conditions vary
from region to region throughout the state.  Dry conditions in Northern California affecting SWP
supply may not affect local groundwater and other supplies in Southern California, and the
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reverse situation can also occur (as it did in 2002 and 2003).  For this reason, CLWA and the
Purveyors have emphasized developing a water supply portfolio that is diverse, especially in dry
years.  Diversity of supply is considered a key element of reliability, giving Valley water
Purveyors the ability to draw on multiple sources of supply to ensure reliable service during dry
years, as well as during normal and wet years.
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1. Introduction

1.1  Background

For most residents of the Santa Clarita Valley (Valley), domestic water service is provided by
four retail water Purveyors:  Castaic Lake Water Agency’s Santa Clarita Water Division
(SCWD), Los Angeles County Waterworks District 36 (LAWWD36), Newhall County Water
District (NCWD), and Valencia Water Company (VWC).  Together, the Purveyors provide water
to nearly 70,000 service connections.  As a State Water Contractor, Castaic Lake Water Agency
(CLWA) contracts for State Water Project water delivered from Castaic Lake, after which it is
treated, filtered, and disinfected at two CLWA treatment plants before distribution to the
Purveyors.  Staff of these entities meet regularly to coordinate the supply of water in the Valley.
Their respective service areas are shown in Figure 1-1.

While municipal water supply has grown to become the largest category of water use in the
Valley, there remains an agricultural and other small private water demand that is predominately
dependent on local groundwater for its water supply.  Accordingly, ongoing agricultural water
requirements and the use of local groundwater to meet those requirements are considered in
analyses of water requirements and supplies such as reported herein.  In addition to municipal
and agricultural water uses in the Valley, water supply for a small fraction of Valley residents is
provided by individual private water supply wells.  The locations, construction details, annual
pumping and other information about these private wells are not currently available.  In the
absence of detailed information about private wells and associated water use, pumping as
reported herein necessarily includes an estimate of groundwater pumped from private wells; it is
intended that this estimate will be refined in the future as more information about the private
wells is obtained.

For more than 20 years, CLWA and the Purveyors have reviewed and reported on the availability
of water supplies to meet all water requirements in the Valley.  Those reports have also
addressed local water resources, most notably groundwater, in the region.  Past studies have
assessed the condition of local groundwater aquifers, their hydrogeologic characteristics, aquifer
storage capacity, operational yield and recharge rate, groundwater quality and contamination,
and the ongoing conjunctive use of groundwater and imported water resources.

Other efforts have included developing drought contingency plans, coordinating emergency
response procedures and implementing Valley-wide conservation programs.  In 1985, the
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Purveyors prepared the area’s first Urban Water Management Plan (UWMP.)  Information in the
plan was coordinated among CLWA and the Purveyors to provide accurate, comprehensive and
consistent water supply and demand information for long term planning purposes.  In accordance
with the California Urban Water Management Planning Act, the Valley-wide UWMP was most
recently updated in 2005 to extend water demand projections through 2030, and to describe the
combination of local groundwater, imported water supplies from the State Water Project, local
recycled water supplies, and planned other water supplies to meet the existing and projected
water demands in the Valley.  The 2005 UWMP also describes the reliability of local
groundwater resources and the adequacy of groundwater supplies to meet that component of
overall water supply; and it also describes the impacts of perchlorate contamination on several
municipal water supply wells, and the plans and ongoing work for integrated control of
perchlorate migration and full restoration of perchlorate-impacted groundwater supply.

In 2009, primarily in preparation for the next update of the UWMP in 2010, an updated analysis
of groundwater basin yield was completed to guide the ongoing use of groundwater and the
associated distribution of pumping to maintain groundwater use at a sustainable rate while also
addressing localized issues such as restoration of groundwater contamination which has
impacted local groundwater supplies since 1987.  The results of the updated groundwater basin
analysis are summarized in this Water Report.

1.2  Purpose and Scope of the Report

The purpose of this report, which is the twelfth in a series of annual water reports that began to
describe water supply conditions in 1998, is to provide current information about water
requirements and available water supplies to meet those demands in the Santa Clarita Valley.
CLWA and the Purveyors began preparation of this series of reports in response to a request
made by the Los Angeles County Board of Supervisors in 1998.  Over the last few years, this
series of reports has also served as an annual summary of groundwater conditions in the Valley
in fulfillment of the commitment in the Santa Clarita Valley Groundwater Management Plan,
adopted in 2003, to regularly report on implementation of that Plan.

This report was prepared for Castaic Lake Water Agency, for CLWA’s Santa Clarita Water
Division, and for Los Angeles County Waterworks District 36, Newhall County Water District,
and Valencia Water Company.  It continues a format for providing information regarding water
uses and the availability of water supplies on an annual basis.  It is intended to be a helpful
resource for use by water planners and local land use planning agencies.  This report is
complemented by the more detailed Urban Water Management Plan for the area, which provides
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longer-term water supply planning over a 25-year period, and by a number of other technical
reports, some of which are specifically referenced herein.

1.3  Santa Clarita Valley Water Purveyors

As introduced above, four retail water Purveyors provide water service to most residents of the
Santa Clarita Valley.  Brief summary descriptions of those four Purveyors are as follows.

Castaic Lake Water Agency Santa Clarita Water Division has a service area that includes
a portion of the City of Santa Clarita and unincorporated portions of Los Angeles County in
the communities of Saugus, Canyon Country, and Newhall.  Water is supplied from both
groundwater and CLWA turnouts to about 28,700 service connections.

Los Angeles County Waterworks District 36 has a service area that encompasses
approximately 7,635 acres in the Hasley Canyon area and the unincorporated community of
Val Verde.  LAWWD 36 has nearly 1,400 service connections.  The District has traditionally
obtained its full water supply from a connection to the CLWA’s Castaic Conduit and
continued to do so in 2009.

Newhall County Water District’s service area includes portions of the City of Santa Clarita
and unincorporated portions of Los Angeles County in the communities of Newhall, Canyon
Country, Valencia, and Castaic.  NCWD supplies water from both groundwater and CLWA
turnouts to approximately 9,600 service connections.

Valencia Water Company’s service area serves nearly 30,000 service connections in a
portion of the City of Santa Clarita and in the unincorporated communities of Castaic,
Newhall, Saugus, Stevenson Ranch, and Valencia.  VWC supplies water from both
groundwater and CLWA turnouts; VWC also delivers recycled water for a small amount of
non-potable use.

1.4  The Upper Santa Clara River Hydrologic Area and East Groundwater Subbasin

The Upper Santa Clara River Hydrologic Area (HA), as defined by the California Department of
Water Resources (DWR), is located almost entirely in northwestern Los Angeles County.  The
area encompasses about 654 square miles comprised of flat valley land (about 6 percent of the
total area) and hills and mountains (about 94 percent of the total area) that border the valley area.
The mountains include the Santa Susana and San Gabriel Mountains to the south, and the Sierra
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Pelona and Leibre-Sawmill Mountains to the north.  Elevations range from about 800 feet on the
valley floor to about 6,500 feet in the San Gabriel Mountains.  The headwaters of the Santa Clara
River are at an elevation of about 3,200 feet at the divide separating this hydrologic area from the
Mojave Desert.

The Santa Clara River and its tributaries flow intermittently from Lang Station westward about
35 miles to Blue Cut, just west of the Los Angeles-Ventura County line, where the River is the
outlet from the Upper Santa Clara River Hydrologic Area.  The principal tributaries of the River
in the Santa Clarita Valley are Castaic Creek, San Francisquito Creek, Bouquet Creek, and the
South Fork of the Santa Clara River.  In addition to tributary inflow, the Santa Clara River
receives treated wastewater discharge from the Saugus and Valencia Water Reclamation Plants,
which are operated by the Sanitation Districts of Los Angeles County.

The Santa Clara River Valley East Groundwater Subbasin, beneath the Santa Clarita Valley in
the Upper Santa Clara River HA, is the source of essentially all local groundwater used for water
supply in the Santa Clarita Valley.  Below Blue Cut, the Santa Clara River continues westward
through Ventura County to its mouth near Oxnard.  Along that route, the River traverses all or
parts of six groundwater basins in Ventura County (Piru, Fillmore, Santa Paula, Oxnard Forebay,
Oxnard Plain, and Mound) as shown in Figure 1-2.

There are two primary precipitation gages in the Santa Clarita Valley, the Newhall-Soledad 32c
gage and the Newhall County Water District gage (Figure 1-3).  The National Climatic Data
Center (NCDC) and Los Angeles County Department of Public Works (LADPW) have
maintained records for the Newhall-Soledad 32c gage since 1931.  Newhall County Water
District has maintained records for the NCWD gage since 1979.  The cumulative records from
these two gages correlate very closely, with the NCWD gage recording approximately 25 percent
more precipitation than the Newhall-Soledad 32c gage.  This is likely due to the location of the
NCWD gage, which is at the base of the mountains rimming the southern edge of the Santa
Clarita Valley.

The Santa Clarita Valley is characterized as having an arid climate.  Historically, intermittent
periods of below-average precipitation have typically been followed by periods of above-average
precipitation in a cyclical pattern, with each wetter or drier period typically lasting from one to
five years.  The longer-term precipitation records for the Newhall-Soledad 32c gage are
illustrated in Figure 1-3.  Long-term average precipitation at that gage is 17.9 inches (1931-
2009).  Figure 1-3 also shows the cumulative departure from mean annual precipitation.  In
general, periods of below-average precipitation have been longer and more moderate than
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periods of above-average precipitation.  Recently, the periods from 1971 to 1976, 1984 to 1991
and 1999 to 2003 have been drier than average; the periods from 1977 to 1983 and 1992 to 1996
have been wetter than average.  More recently, wet conditions that began in late 2004, continued
into early 2005, ultimately resulting in about 37 inches of measured precipitation, or slightly
more than 200 percent of long-term average precipitation, in that year.  Those significantly wet
conditions contributed to substantial groundwater recharge and decreased water demand that
year.  Subsequently, total precipitation in 2006 and 2007 was slightly to significantly lower, 14
inches and 6 inches respectively, but water requirements in both years were still close to those
projected in the 2005 UWMP, and there were no dramatic changes in groundwater conditions.
With the exception of the average annual rainfall total in 2008, the dry conditions that began in
2006 have persisted through 2009.  2009 was a below-average year, with 11.6 inches of
precipitation.  However, water demand in 2009 was below that projected for average conditions
in the 2005 UWMP, and below the short-term projection in the 2008 Water Report.  Early year
precipitation in 2010 was approximately 13.4 inches through April, or close to long-term average
for that part of the year, but water use further decreased from last year for the same period.
Combined with other water supply considerations, discussed in Chapter 4, those conditions are
expected to result in 2010 water requirements being slightly lower than water use in 2009.



Figure 1-1
CLWA and Purveyor Service Areas
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Figure 1-2
Santa Clara River Groundwater Subbasins
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Figure 1-3
Annual Precipitation and Cumulative Departure from

Mean Annual Precipitation at Newhall-Soledad 32c Gage
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2.  2009 Water Requirements and Supplies

Total water use in the Santa Clarita Valley was 86,600 af in 2009, a decrease of 4,100 af from
the previous year.  Of the total water demand, 70,000 af (81 percent) were for municipal use and
the remaining 16,600 af (19 percent) were for agricultural and other (miscellaneous) uses,
including estimated individual domestic uses.  The majority of decreased water demand is
attributable to a significant (8%) decrease in municipal water use from 2008.  The total water
demands were met by a combination of about 47,700 af from local groundwater resources (about
31,100 af for municipal supply and about 16,600 af for agricultural and other uses), about 38,600
af of SWP and other imported water, and about 300 af of recycled water.

Compared to the previous year, total water demand in the Santa Clarita Valley decreased by
about 4.5 percent in 2009, and was less than the short-term projected water requirement
presented in last year’s Water Report.  The decrease in water use in 2009 is attributed to ongoing
very slow growth in the number of new service connections and continued water conservation
awareness as a result of state-wide dry conditions and decreased deliveries of water from the
State Water Project.  Growth in each Purveyor service area was notably lower than in the
preceding two years, with total additions of only about 300 new services connections in 2009, in
notable contrast to the growth rate of about 1,000 connections per year over the preceding three
years, and in even greater contrast to the predominant growth rate that was three times higher
from the late 1990’s through 2004.  In addition, the Purveyors and the local community
continued to be aware of the Governor’s Alert in June, 2008 with regard to drought conditions
and potential water supply shortages followed by the Governor’s Drought Emergency
Declaration in February, 2009.  The widespread awareness of dry conditions throughout the state
and the perceived effects on water supply availability are considered to be prime factors causing
total water demand in 2009 to have continued to decline over each of the preceding two years,
and to be well below the demand projections in the 2005 UWMP.

The uses of local groundwater, augmented by imported water supplies to meet municipal water
requirements since 1980, when the importation of SWP water began, and also slightly
augmented by the use of recycled water, are summarized in Table 2-1.  Notable with regard to
municipal water requirements is that, through 2009, total municipal demand (70,000 af)
continues to be below (by about 11,000 af in 2009) the projections in the 2005 UWMP without
conservation, and about equal to the projections in the UWMP with conservation.



2-2

Water supply utilization for all agricultural and other non-municipal uses is summarized in Table
2-2.  The category of Small Private Domestic, Irrigation and Golf Course Uses in Table 2-2
includes an estimated 500 af of small private pumping from the Alluvium.

Water supply utilization for all uses in the Santa Clarita Valley, again for the period 1980 to
present, is summarized in Table 2-3.  The trends in utilization of local groundwater and imported
water, complemented by the recent addition of recycled water, are graphically illustrated in
Figure 2-1.  As can be seen by inspection of Table 2-2 and Figure 2-1, total water use in the
Valley was nearly linearly increasing from the early 1980’s through 2007, with some weather-
related fluctuations in certain years.  As discussed above, total water use has declined over the
last two years, from a peak slightly above 92,000 af in 2007 to 86,600 af in 2009.  Overall, the
increase in total water demand since the inception of supplemental SWP importation has been
from about 37,000 acre-feet in 1980 to the mid-80,000 acre-feet per year range through 2000-
2005, to the short-term peak in the low-90,000 acre-feet per year range in 2006 through 2008.

The decreased demand in 2009 is comparable to the then-increasing demand in 2002.  As can
also be seen by inspection of Table 2-2 and Figure 2-1, most of the historical increase in water
demand has been met with generally increasing importation of SWP water, most recently
complemented by other imported water as discussed herein.  Since the early 1990’s, following a
decade of decreased groundwater use during the initial period of SWP importation, total
groundwater pumping has fluctuated from year to year, but has remained within a range between
about 38,000 and 50,000 acre-feet per year through 2009.
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1980 1,125 9,460 0 10,585 0 - 0 0 1,170 2,363 3,533 0 5,995 2,206 - 8,201 1,125 16,625 4,569 - 22,319
1981 4,602 7,109 0 11,711 0 - 0 0 1,350 2,621 3,971 1,214 5,597 2,329 - 9,140 5,816 14,056 4,950 - 24,822
1982 6,454 4,091 0 10,545 145 - 145 0 1,178 2,672 3,850 3,060 3,415 897 - 7,372 9,659 8,684 3,569 - 21,912
1983 5,214 4,269 0 9,483 207 - 207 0 1,147 2,787 3,934 3,764 3,387 611 - 7,762 9,185 8,803 3,398 - 21,386
1984 6,616 6,057 0 12,673 240 - 240 0 1,549 2,955 4,504 4,140 4,975 854 - 9,969 10,996 12,581 3,809 - 27,386
1985 6,910 6,242 0 13,152 272 - 272 0 1,644 3,255 4,899 4,641 4,633 885 - 10,159 11,823 12,519 4,140 - 28,482
1986 8,366 5,409 0 13,775 342 - 342 0 1,842 3,548 5,390 5,051 5,167 1,427 - 11,645 13,759 12,418 4,975 - 31,152
1987 9,712 5,582 0 15,294 361 - 361 22 2,127 3,657 5,806 6,190 4,921 1,305 - 12,416 16,285 12,630 4,962 - 33,877
1988 11,430 5,079 63 16,572 434 - 434 142 2,283 4,041 6,466 7,027 4,835 2,300 - 14,162 19,033 12,197 6,404 - 37,634
1989 12,790 5,785 0 18,575 457 - 457 428 2,367 4,688 7,483 7,943 5,826 2,529 - 16,298 21,618 13,978 7,217 - 42,813
1990 12,480 5,983 40 18,503 513 - 513 796 1,936 4,746 7,478 7,824 5,232 3,516 - 16,572 21,613 13,151 8,302 - 43,066
1991 6,158 5,593 4,781 16,532 435 - 435 675 1,864 4,994 7,533 700 9,951 4,642 - 15,293 7,968 17,408 14,417 - 39,793
1992 6,350 8,288 2,913 17,551 421 - 421 802 1,994 5,160 7,956 6,338 6,615 2,385 - 15,338 13,911 16,897 10,458 - 41,266
1993 3,429 12,016 2,901 18,346 465 - 465 1,075 1,977 5,068 8,120 8,424 5,815 2,182 - 16,421 13,393 19,808 10,151 - 43,352
1994 5,052 10,996 3,863 19,911 453 - 453 906 2,225 5,103 8,234 7,978 6,847 2,565 - 17,390 14,389 20,068 11,531 - 45,988
1995 7,955 10,217 1,726 19,898 477 - 477 1,305 1,675 4,775 7,755 7,259 8,698 1,586 - 17,543 16,996 20,590 8,087 - 45,673
1996 9,385 10,445 2,176 22,006 533 - 533 1,213 1,803 4,871 7,887 6,962 12,433 326 - 19,721 18,093 24,681 7,373 - 50,147
1997 10,120 11,268 1,068 22,456 785 - 785 1,324 2,309 5,168 8,801 9,919 11,696 516 - 22,131 22,148 25,273 6,752 - 54,173
1998 8,893 11,426 0 20,319 578 - 578 1,769 1,761 4,557 8,087 9,014 10,711 149 - 19,874 20,254 23,898 4,706 - 48,858
1999 10,772 13,741 0 24,513 654 - 654 5,050 1,676 2,622 9,348 10,806 11,823 106 - 22,735 27,282 27,240 2,728 - 57,250
2000 13,751 11,529 0 25,280 800 - 800 6,024 1,508 2,186 9,718 12,004 12,179 1,007 - 25,190 32,579 25,216 3,193 - 60,988
2001 15,648 9,896 0 25,544 907 - 907 5,452 1,641 2,432 9,525 13,362 10,518 835 - 24,715 35,369 22,055 3,267 - 60,691
2002 18,921 9,513 0 28,434 1,069 - 1,069 5,986 981 3,395 10,362 15,792 11,603 965 - 28,360 41,768 22,097 4,360 - 68,225
2003 20,668 6,424 0 27,092 1,175 - 1,175 6,572 1,266 2,513 10,351 16,004 11,707 1,068 50 28,829 44,419 19,397 3,581 50 67,447
2004 22,045 7,146 0 29,191 854 380 1,234 5,896 1,582 3,739 11,217 18,410 9,862 1,962 420 30,654 47,205 18,970 5,701 420 72,296
2005 16,513 12,408 0 28,921 857 343 1,200 5,932 1,389 3,435 10,756 14,732 12,228 2,513 418 29,891 38,034 26,368 5,948 418 70,768
2006 17,146 13,156 0 30,302 1,289 - 1,289 5,898 2,149 3,423 11,470 16,313 11,884 2,449 419 31,065 40,646 27,189 5,872 419 74,126
2007 20,669 10,686 0 31,355 1,406 - 1,406 6,478 1,806 3,691 11,975 16,779 13,140 2,367 470 32,756 45,332 25,632 6,058 470 77,492
2008 18,598 11,878 0 30,476 1,354 - 1,354 5,428 1,717 4,195 11,340 16,325 14,324 1,770 311 32,730 41,705 27,919 5,965 311 75,900
2009 17,739 10,077 0 27,816 1,243 - 1,243 4,832 1,860 3,868 10,559 14,732 12,459 2,836 328 30,355 38,546 24,396 6,704 328 69,974

(Acre-Feet)

Table 2-1

All Municipal Purveyors

Year

Water Supply Utilization by Municipal Purveyors

CLWA Santa Clarita Water Division Los Angeles County Waterworks District 36 Newhall County Water District Valencia Water Company
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1. Reflects State Water Project through 2006; includes imported water from State Water Project and Buena Vista WSD Agreement beginning in 2007.
2.Groundwater purchased from LA County Honor Farm.
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Year Alluvium
Saugus

Formation Total Alluvium
Imported
Water 1 Total Alluvium 2

Saugus
Formation 3 Total

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 11,331 20 11,351 3,000 0 3,000 500 0 500 0 14,831 20 14,851
1981 13,237 20 13,257 3,000 0 3,000 500 0 500 0 16,737 20 16,757
1982 9,684 20 9,704 3,000 0 3,000 500 501 1,001 0 13,184 521 13,705
1983 7,983 20 8,003 3,000 0 3,000 500 434 934 0 11,483 454 11,937
1984 11,237 20 11,257 3,000 0 3,000 500 620 1,120 0 14,737 640 15,377
1985 9,328 20 9,348 3,000 0 3,000 500 555 1,055 0 12,828 575 13,403
1986 8,287 20 8,307 3,000 0 3,000 500 490 990 0 11,787 510 12,297
1987 6,512 20 6,532 3,000 0 3,000 500 579 1,079 0 10,012 599 10,611
1988 5,951 20 5,971 3,000 0 3,000 500 504 1,004 0 9,451 524 9,975
1989 6,243 20 6,263 3,000 0 3,000 500 522 1,022 0 9,743 542 10,285
1990 8,225 20 8,245 2,000 0 2,000 500 539 1,039 0 10,725 559 11,284
1991 7,039 20 7,059 2,240 0 2,240 500 480 980 0 9,779 500 10,279
1992 8,938 20 8,958 1,256 987 2,243 500 446 946 987 10,694 466 12,147
1993 8,020 20 8,040 1,798 443 2,241 500 439 939 443 10,318 459 11,220
1994 10,606 20 10,626 1,959 311 2,270 500 474 974 311 13,065 494 13,870
1995 11,174 20 11,194 2,200 6 2,206 500 453 953 6 13,874 473 14,353
1996 12,020 266 12,286 1,237 780 2,017 500 547 1,047 780 13,757 813 15,350
1997 12,826 445 13,271 1,000 1,067 2,067 500 548 1,048 1,067 14,326 993 16,386
1998 10,250 426 10,676 2,000 12 2,012 500 423 923 12 12,750 849 13,611
1999 13,824 479 14,303 1,842 20 1,862 500 509 1,009 20 16,166 988 17,174
2000 11,857 374 12,231 1,644 3 1,647 1,220 513 1,733 3 14,721 887 15,611
2001 12,661 300 12,961 1,604 0 1,604 1,224 573 1,797 0 15,489 873 16,362
2002 13,514 211 13,725 1,602 0 1,602 1,063 589 1,652 0 16,179 800 16,979
2003 10,999 122 11,121 2,273 0 2,273 931 504 1,435 0 14,203 626 14,829
2004 10,991 268 11,259 2,725 0 2,725 1,071 535 1,606 0 14,787 803 15,590
2005 8,648 6 8,654 2,499 0 2,499 1,133 499 1,632 0 12,280 505 12,785
2006 11,477 934 12,411 3,026 0 3,026 1,369 506 1,875 0 15,872 1,440 17,312
2007 9,968 971 10,939 2,085 0 2,085 1,088 656 1,744 0 13,141 1,627 14,768
2008 9,191 330 9,521 3,506 0 3,506 1,100 623 1,723 0 13,797 953 14,750
2009 11,061 379 11,440 3,432 0 3,432 1,097 595 1,692 0 15,590 974 16,564

1.  Reflects State Water Project through 2006; includes imported water from State Water Project and Buena Vista WSD Agreement beginning in 2007.
2.  Robinson Ranch Golf Course irrigation and estimated private pumping.
3.  Valencia Country Club and Vista Valencia Golf Course irrigation.

Table 2-2
Individual Water Supply Utilization by Agricultural and Other Users

(Acre-Feet)

Newhall Land and Farming Los Angeles County Honor Farm Small Private Domestic, Irrigation and Golf
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1980 1,125 31,456 4,589 - 37,170
1981 5,816 30,793 4,970 - 41,579
1982 9,659 21,868 4,090 - 35,617
1983 9,185 20,286 3,852 - 33,323
1984 10,996 27,318 4,449 - 42,763
1985 11,823 25,347 4,715 - 41,885
1986 13,759 24,205 5,485 - 43,449
1987 16,285 22,642 5,561 - 44,488
1988 19,033 21,648 6,928 - 47,609
1989 21,618 23,721 7,759 - 53,098
1990 21,613 23,876 8,861 - 54,350
1991 7,968 27,187 14,917 - 50,072
1992 14,898 27,591 10,924 - 53,413
1993 13,836 30,126 10,610 - 54,572
1994 14,700 33,133 12,025 - 59,858
1995 17,002 34,464 8,560 - 60,026
1996 18,873 38,438 8,186 - 65,497
1997 23,215 39,599 7,745 - 70,559
1998 20,266 36,648 5,555 - 62,469
1999 27,302 43,406 3,716 - 74,424
2000 32,582 39,937 4,080 - 76,599
2001 35,369 37,544 4,140 - 77,053
2002 41,768 38,276 5,160 - 85,204
2003 44,419 33,599 4,207 50 82,276
2004 47,205 33,757 6,503 420 87,885
2005 38,034 38,648 6,453 418 83,553
2006 40,646 43,061 7,312 419 91,438
2007 45,332 38,773 7,685 470 92,260
2008 41,705 41,716 6,918 311 90,650
2009 38,546 39,986 7,678 328 86,538

Table 2-3
Total Water Supply Utilization for Municipal, Agricultural and Other Uses

(Acre-Feet)

Percent Contribution of Water Supplies
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1. Reflects State Water Project through 2006; includes imported water from State Water Project and Buena Vista WSD Agreement beginning in 2007.
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3.  Water Supplies

Prior to 1980, local groundwater extracted from the Alluvium and the Saugus Formation was the
sole source of water supply in the Santa Clarita Valley.  Since 1980, local groundwater supplies
have been supplemented with imported SWP water supplies, augmented in 2007 by acquisition
of additional supplemental water from the Buena Vista Water Storage District.  Those water
supplies have also been slightly augmented by deliveries from CLWA’s recycled water program
since 2003.  This section describes the groundwater resources of the Santa Clarita Valley, SWP
and other imported water supplies, and CLWA’s recycled water program.

3.1  Groundwater Basin Yield

The groundwater basin generally beneath the Santa Clarita Valley, identified in the State
Department of Water Resources’ Bulletin 118 as the Santa Clara River Valley Groundwater
Basin, East Subbasin (Basin No. 4-4.07), is comprised of two aquifer systems.  The Alluvium
generally underlies the Santa Clara River and its several tributaries, and the Saugus Formation
underlies practically the entire Upper Santa Clara River area.  The mapped extent of the Santa
Clara River Valley East Subbasin in DWR Bulletin 118 and its relationship to the extent of the
CLWA service area are illustrated in Figure 3-1.  The mapped Subbasin boundary approximately
coincides with the outer extent of the Alluvium and Saugus Formation.

A 2001 Update Report on both the Alluvium and Saugus Formation Aquifers (Slade, 2002),
which updated analyses and interpretation of hydrogeologic conditions from earlier reports
(Slade, 1986 and 1988), included extensive detail on major aspects of the groundwater basin.
Notable parts of the Update Report relative to groundwater supply included findings that:

Analysis of historical groundwater levels and production indicates that there have been
no conditions that would be illustrative of groundwater overdraft.

Utilization of operational yield (as opposed to perennial yield) as a basis for managing
groundwater production would be more applicable in this basin to reflect fluctuating
utilization of groundwater in conjunction with imported SWP water.

Operational yield of the Alluvium would typically be 30,000 to 40,000 afy for wet and
normal rainfall years, with an expected reduction into the range of 30,000 to 35,000 afy
in dry years.
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Operational yield of the Saugus Formation would typically be in the range of 7,500 to
15,000 afy on a long-term basis, with possible short-term increases during dry periods
into a range of 15,000 to 25,000 afy, and to 35,000 afy if dry conditions continue.

Following on the 2001 Update Report, the groundwater component of overall water supply in the
Valley derives from a groundwater operating plan to meet water requirements (municipal,
agricultural and other non-municipal, and small individual domestic) while maintaining the basin
in a sustainable condition (i.e., no long-term depletion of groundwater or interrelated surface
water).  That operating plan also addresses groundwater contamination issues in the basin, all
consistent with the Groundwater Management Plan adopted in 2003.  The groundwater operating
plan is based on the concept that pumping can vary from year to year to generally rely on
increased groundwater use in dry periods and increased recharge during locally wet periods, and
to collectively assure that the groundwater basin is adequately replenished through various
wet/dry cycles.

The groundwater operating plan, summarized in Table 3-1, is as follows:

Alluvium – Pumping from the Alluvial Aquifer in a given year is related to local
hydrologic conditions in the eastern Santa Clara River watershed.  Pumping is expected
to typically range between 30,000 and 40,000 afy following normal and above-normal
rainfall years.  Due to hydrogeologic constraints in the eastern part of the basin, pumping
is expected to be typically reduced to between 30,000 and 35,000 afy following multiple
locally dry years.

Saugus Formation – Pumping from the Saugus Formation in a given year is related to
the availability of other water supplies, particularly from the SWP.  During average-year
conditions within the SWP system, Saugus pumping is expected to typically range
between 7,500 and 15,000 afy.  Planned dry-year pumping from the Saugus Formation is
expected to range between 15,000 and 25,000 afy during a drought year and can increase
to between 21,000 and 25,000 afy if SWP deliveries are reduced for two consecutive
years, and between 21,000 and 35,000 afy if SWP deliveries are reduced for three
consecutive years.  Such high pumping is expected to typically be followed by periods of
reduced (average-year) pumping, at rates between 7,500 and 15,000 afy, to further
enhance the effectiveness of natural recharge processes that would cause groundwater
levels and storage volumes to recover after the higher pumping during dry years.
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Table 3-1
Groundwater Operating Plan for the Santa Clarita Valley

Groundwater Production (af)
Aquifer

Normal Years Dry Year 1 Dry Year 2 Dry Year 3
Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

In 2004, as part of analyzing the restoration of perchlorate-impacted groundwater supply in the
Valley, a numerical groundwater flow model was developed and calibrated for use in analyzing
the response of the groundwater basin to long-term operation at the operational yields noted
above, with focus on perchlorate extraction and the control of perchlorate migration in the basin.
That groundwater flow model was then utilized in 2005 to specifically analyze the sustainability
of groundwater supplies in both the Alluvium and the Saugus Formation through a long-term (78
year) hydrologic period that was selected to examine groundwater basin response to variations in
pumping in accordance with the operating plan.  Resultant projections of groundwater levels,
groundwater storage, and surface water flows showed the basin to respond in a long-term
sustainable manner, with no chronic depletion of groundwater levels, storage, or stream flows.
The analysis of groundwater sustainability was summarized in a Basin Yield Report (CH2M Hill
and LSCE, 2005), which included the following findings:

The groundwater basin has historically been, and continues to be, in good operating
condition and not in overdraft, as indicated by historical data.

The groundwater plan is sustainable over varying hydrologic conditions, because it is
feasible to intermittently exceed a long-term average yield for one or more years without
creating long-term adverse impacts to the groundwater system and the Santa Clara River.

The groundwater operating plan for the Alluvium and the Saugus Formation can be used
for long-term water supply planning purposes.  In particular, although increased pumping
from the Saugus Formation during dry periods can be expected to cause short-term
declines in groundwater levels, it is not projected to cause permanent declines in
groundwater discharges or streamflow.  Saugus groundwater levels can be expected to
recover to pre-drought conditions when pumping is reduced in subsequent wet to normal
years.
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The strategy around which the groundwater operating plan was designed (maximizing the
use of Alluvial Aquifer and imported water during years of normal or above-normal
availability of these supplies, while limiting the use of the Saugus Formation during these
periods, then temporarily increasing Saugus pumping during years when SWP supplies
are significantly reduced because of drought conditions) is viable on a long-term basis.

Together, the historical observations of basin conditions and the model simulations
together support the historical and ongoing confidence that groundwater can continue to
be a sustainable source of water supply under the groundwater operating plan.

In 2008, partly in preparation for the next UWMP in 2010, and in part because of recent events
that can be expected to impact the future reliability of the supplemental water supply from the
State Water Project, the Purveyors initiated an updated analysis to further assess groundwater
development potential and possible augmentation of the groundwater operating plan.  A further
consideration in conducting an updated analysis of the basin was that global climate change
could alter local rainfall and associated recharge patterns, thus affecting local groundwater
supplies, i.e. the yield of the basin.  Finally, the Los Angeles County Flood Control District
(LACFCD) is planning a number of small flood control projects in the Santa Clarita Valley;
estimated amounts of conservation/groundwater recharge potential were being included for each
of the individual projects in the overall LACFCD planning, and the Purveyors had interest in
whether that potential could appreciably augment the yield of the basin.

The updated basin yield analysis, completed in August, 2009, concluded the following (LSCE
and GSI, 2009).

The 2008 Operating Plan, with currently envisioned pumping rates and distribution
comparable to the Operating Plan described above, will not cause detrimental short- or
long-term effects to the groundwater and surface water resources in the Valley and is,
therefore, sustainable.  Further, local conditions in the Alluvium in the eastern end of the
basin can be expected to repeat historical groundwater level declines during dry periods,
necessitating a reduction in desired Alluvial aquifer pumping due to decreased well yield
and associated actual pumping capacity during those periods.  However, those reductions
in pumping from the Alluvial aquifer can be made up by an equivalent amount of
increased pumping in other parts of the basin without disrupting basin-wide sustainability
or local pumping capacity in those other areas. For the Saugus Formation, the modeling
analysis indicated that this aquifer can sustain the pumping that is imbedded the 2008
Operating Plan.
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A Potential Operating Plan (Alluvial pumping between 41,500 and 47,500 afy) would
result in lower Alluvial groundwater levels, failure of the basin to fully recover (during
wet hydrologic cycles) from depressed storage that would occur during dry periods, and
generally declining trends in groundwater levels and storage.  Long-term lowering of
groundwater levels would also occur in the Saugus Formation (pumping between about
16,000 and nearly 40,000 afy) with only partial water level recovery occurring in the
Saugus. Thus, the Potential Operating Plan would not be sustainable over a long-term
period.

Several climate change models were examined to estimate the potential impacts on local
hydrology in the Santa Clarita Valley.  The range of potential climate change impacts
extends from a possible wet trend to a possible dry trend over the long term.  The trends
that range from an approximate continuation of historical average precipitation, to
something wetter than that, would appear to result in continued sustainability of the 2008
Operating Plan, again with intermittent constraints on full pumping in the eastern part of
the basin.  The potential long-term dry trend arising out of climate change would be
expected to decrease local recharge to the point that lower and declining groundwater
levels would render the 2008 Operating Plan unsustainable.  Ultimately it was recognized
that a wide range of potential global climate change produces a range of non-unique
results with respect to local hydrologic conditions and associated sustainable groundwater
supply.  Notable in the wide range of possibilities, however, was the output that, over 20
to 25 year planning horizon of the UWMP, the range of relatively wet to relatively dry
hydrologic conditions would be expected to produce sustainable groundwater conditions
under the 2008 groundwater Operating Plan.

Based on the preceding conclusions, groundwater utilization continues in accordance with the
2008 Operating Plan; and the Potential Operating Plan is not being considered for
implementation.

3.2  Alluvium – General

The spatial extent of the aquifers used for groundwater supply in the Valley, the Alluvium and
the Saugus Formation, are illustrated in Figure 3-1.  Geologic descriptions and hydrogeologic
details related to both aquifers are included in several technical reports including Slade (1986,
1988 & 2002), CH2M Hill (2005) and LSCE (2005), and in the 2005 Urban Water Management
Plan.
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Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), the 2005 UWMP, and the 2009 Updated Basin Yield Report (LSCE and GSI), the
management practice of the Purveyors continues to be to rely on groundwater from the Alluvium
for part of the overall municipal water supply, whereby total pumping from the Alluvium (by
municipal, agricultural, and small private pumpers) is in accordance with the 2008 groundwater
Operating Plan, 30,000 to 40,000 afy following wet and normal years, with possible reduction to
30,000 to 35,000 afy following multiple dry years.  Such operation will maximize use of the
Alluvium because of the aquifer’s ability to store and produce good quality water on a
sustainable basis, and because the Alluvium is capable of rapid recovery of groundwater storage
in wet periods.  As with many groundwater basins, it is possible to intermittently exceed a long-
term average yield for one or more years without long-term adverse effects.  Higher pumping for
short periods may temporarily lower groundwater storage and related water levels, as has been
the case in the Alluvium several times since the 1930's.  However, subsequent decreases in
pumping limit the amount of water level decline.  Normal to wet-period recharge results in a
rapid return of groundwater levels to historic highs.  Historical groundwater data collected from
the Alluvium over numerous hydrologic cycles continue to provide assurance that groundwater
elevations, if locally lowered during dry periods, recover in subsequent average or wet years.
Such water level response to rainfall is a significant characteristic of permeable, porous, alluvial
aquifer systems that occur within large watersheds.  In light of these historical observations,
complemented by the long-term sustainability analysis using the numerical groundwater flow
model, there is ongoing confidence that groundwater will continue to be a sustainable source of
water supply at the rates of pumping described in the Basin Yield Report, as incorporated in the
2005 UWMP, and as described in the Updated Basin Yield Report, as expected to be
incorporated in the 2010 UWMP.

Long-term adverse impacts to the Alluvium could occur if the amount of water extracted from
the aquifer were to exceed the amount of water that recharges the aquifer over an extended
period.  However, the quantity and quality of water in the Alluvium and all significant pumping
from the Alluvium are routinely monitored, and no long-term adverse impacts have ever been
evident.  Ultimately, the Purveyors have identified cooperative measures to be taken, if needed,
to ensure sustained use of the aquifer. Such measures include but are not limited to the
continuation of conjunctive use of SWP and other imported supplemental water with local
groundwater, artificial recharge of the aquifer with local runoff or other surface water supplies,
financial incentives discouraging extractions above a selected limit, expanded use of other water
supplies such as recycled water, and expanded implementation of demand-side management,
including conservation.
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3.2.1 Alluvium – Historical and Current Conditions

Total pumping from the Alluvium in 2009 was about 40,000 af, a decrease of 1,750 af from the
preceding year.  Total Alluvium pumping was at the upper end of the groundwater Operating
Plan range.  Of the total Alluvial pumping in 2009, about 24,400 af (61 percent) was for
municipal water supply, and the balance, about 15,600 af (39 percent), was for agriculture and
other smaller uses, including individual domestic uses.  In a longer-term context, there has been a
change in municipal/agricultural pumping distribution since SWP deliveries began in 1980,
toward a higher fraction for municipal water supply (from about 50 percent to more than 65
percent of Alluvial pumpage), which reflects the general land use changes in the area.
Ultimately, on a long-term average basis since the beginning of imported water deliveries from
the SWP, total Alluvial pumping has been about 32,000 afy, which is at the lower end of the
range of operational yield of the Alluvium.  That average has been higher over the last decade,
about 38,500 afy, which remains within the range of operational yield of the Alluvium.  The
overall historic record of Alluvial pumping is illustrated in Figure 3-2.

Groundwater levels in various parts of the basin have historically exhibited different responses to
both pumpage and climatic fluctuations.  During the last 20 to 30 years, depending on location,
Alluvial groundwater levels have remained nearly constant (generally toward the western end of
the basin), or have fluctuated from near the ground surface when the basin is full, to as much as
100 feet lower during intermittent dry periods of reduced recharge (generally toward the eastern
end of the basin).  For illustration of the various groundwater level conditions in the basin, the
Alluvial wells have been grouped into areas with similar groundwater level patterns, as shown in
Figure 3-3.  The groundwater level records have been organized into hydrograph form
(groundwater elevation vs. time) as illustrated in Figures 3-4 and 3-5.   Also shown on these
plots is an annual marker indicating whether the year had a below-average amount of rainfall.
The wells shown on these plots are representative of the respective areas, showing the range of
values (highest to lowest elevation) through each area, and containing a sufficiently long-term
record to illustrate trends over time.

Situated along the eastern upstream end of the Santa Clara River Channel, the ‘Mint Canyon’
area, located at the far eastern end of the groundwater basin, and the nearby ‘Above Saugus
WRP’ area generally exhibit similar groundwater level responses (Figure 3-4) to hydrologic and
pumping conditions.  As shown in Figure 3-6, the Purveyors decreased total Alluvial pumping
from the ‘Mint Canyon’ area steadily from 2000 through 2003, and correspondingly increased
pumping in the ‘Below Saugus WRP’, and ‘Below Valencia WRP’ areas.  In spite of a continued
period of below-average precipitation from 1999 to 2003, that progressive decrease in pumping
resulted in a cessation of groundwater level decline in the ‘Mint Canyon Area’.  Subsequent wet
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conditions in late 2004, continuing into 2005, resulted in full recovery of groundwater storage.
With such high groundwater levels, pumping in the ‘Mint Canyon’ area was increased in 2005
and 2006, with no significant change in groundwater levels in 2005 and a slight decrease in
2006.  Over the last four years, precipitation has been average to below-average.  Accordingly,
water levels have shown some decline, but this decline has been slowed by the reduction in
pumpage in this easternmost part of the basin.  Water levels remain within the historic range of
levels over similar wet/dry periods.  Just below the ‘Mint Canyon’ area, the ‘Above Saugus
WRP’ has shown a similar decline, despite the steady rate of pumping over the last four years.
Here the water levels also remain within the range of historical levels, as expected following a
multi-year period without a significant wet year.  These parts of the Valley have historically
experienced a number of alternating wet and dry hydrologic conditions (Figure 3-4) during
which groundwater level declines have been followed by returns to high or mid-range historic
levels.  This trend has continued over the last four years where below-average hydrologic
conditions in 2009 followed three average to below-average years, and groundwater levels
remain within mid-range levels.

In the ‘Bouquet Canyon’ area, pumping has remained relatively constant for the last ten years,
and water levels have fluctuated with consecutive wet or dry years.  During and since the most
recent wet conditions of 2004 and 2005, water levels returned to within historic mid-range levels.
During 2009, groundwater level trends either leveled off or showed some increase with the onset
of precipitation at the end of the year.  This groundwater level response to wet/dry years and
pumping is typical for this area of the basin and, for 2009, levels have remained within the range
of historical levels.  When water levels are low, well yields and pumping capacities in this and
other eastern areas can be impacted.  The affected Purveyors typically respond by increasing use
of Saugus Formation and imported (SWP) supplies, as shown in Table 2-3.  The Purveyors also
shift a fraction of the Alluvial pumping that would normally be supplied by the eastern areas to
areas further west, where well yields and pumping capacities remain fairly constant because of
smaller groundwater level fluctuations.

In the western parts and lower elevations of the Alluvium, groundwater levels respond to
pumping and precipitation in a similar manner, but to an attenuated or limited extent compared to
those situated in the eastern, higher elevation areas.  As shown in the western group of
hydrographs in Figure 3-5, groundwater level fluctuations become more subtle moving westward
and lower in the Valley.  The ‘Below Saugus WRP’ area, along the Santa Clara River
immediately downstream of the Saugus Water Reclamation Plant, and the ‘San Francisquito
Canyon’ area generally exhibit similar groundwater level trends.  In this middle part of the basin,
historical groundwater levels were lower in the 1950's and 60's than current levels.  Groundwater
levels in this area notably recovered as pumping declined through the 1960's and 1970's.  They
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have subsequently sustained generally high levels for much of the last 30 years, with three dry-
period exceptions: mid-1970's, late 1980's to early 1990's, and the late 1990’s to early 2000’s.
Recoveries to previous high groundwater levels followed both of the short dry-period declines in
the 1970's and 1990's.  More recently, groundwater levels recovered significantly in both areas,
to historic highs, following a wetter-than-average year in 2004 and significantly wet 2005.  Since
2005, pumping has been increasing in the ‘Below Saugus WRP’ area, while ‘San Francisquito
Canyon’ area pumping approximately doubled in 2005, and has since gradually declined and
leveled off over the last three years.  Despite the current multi-year period of average to below-
average precipitation, groundwater levels in these two areas remain in mid-range to high
historical range.

The ‘Castaic Valley’ area is located along Castaic Creek below Castaic Lake.  Below that and
along the Santa Clara River, downstream of the Valencia Water Reclamation Plant, is the ‘Below
Valencia WRP’ area, where discharges of treated effluent from the Valencia WRP to the Santa
Clara River contribute to groundwater recharge.  In the ‘Castaic Valley’ area, groundwater levels
continue to remain fairly constant, with slight responses to climatic and other fluctuations, since
the 1950’s (Figure 3-5).  Small changes in groundwater levels over the last four years are
consistent with other short-term historical fluctuations.  The long-term, generally constant trend
remained through 2009.  The ‘Below Valencia WRP’ area groundwater levels exhibit slight, if
any, response to climatic fluctuations, and have remained fairly constant since the 1950’s despite
a notable increase in pumping through the 1990s that has since remained relatively steady over
the last seven years, through 2009 (Figure 3-5 and 3-6).

In summary, depending on the period of available data, all the history of groundwater levels in
the Alluvium shows the same general picture: recent (last 30 years) groundwater levels have
exhibited historic highs; in some locations, there are intermittent dry-period declines (resulting
from use of some groundwater from storage) followed by wet-period recoveries (and associated
refilling of storage space).  On a long-term basis, whether over the last 29 years since
importation of supplemental SWP water, or over the last 40 to 50 years (since the 1950's - 60's),
the Alluvium shows no chronic trend toward decreasing water levels and storage, and thus shows
no symptoms of water level-related overdraft.  Consequently, pumping from the Alluvium has
been and continues to be sustainable, well within the operational yield of that aquifer on a long-
term average basis, and also within the operating yield in almost every individual year.

3.3  Saugus Formation – General

Saugus wells operated by the Purveyors are located in the southern portion of the basin, south of
the Santa Clara River (Figure 3-7).  Consistent with the 2001 Update Report (Slade), the 2005
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Basin Yield Report (CH2M Hill and LSCE), and the 2009 Basin Yield Update Report (LSCE
and GSI), the Purveyors have utilized the Saugus in accordance with the original (and the 2008)
groundwater Operating Plan, in the range of 7,500 to 15,000 afy in average/normal years, with
planned dry-year pumping of 15,000 to 35,000 afy for one to three consecutive dry years, when
shortages to CLWA’s SWP water supplies could occur.  Such high pumping would be followed
by periods of lower pumping (7,500 to 15,000 afy in average/normal years as noted above) in
order to allow recharge to recover water levels and storage in the Saugus.  Maintaining the
substantial volume of water in the Saugus Formation is an important strategy to help maintain
water supplies in the Santa Clarita Valley during drought periods.

3.3.1 Saugus Formation – Historical and Current Conditions

Total pumping from the Saugus in 2009 was about 7,700 af, or about 750 af more than in the
preceding year.  Of the total Saugus pumping in 2009, most (about 6,700 af) was for municipal
water supply, and the balance (1,000 af) was for agricultural and other irrigation uses.
Historically, groundwater pumping from the Saugus peaked in the early 1990’s and then steadily
declined through the remainder of that decade.  Since then, Saugus pumping had been in the
range of about 4,000 to 6,500 afy, with the increase to almost 7,700 af in 2007 and again in 2009.
Over the last five years, the municipal use of Saugus water has been relatively unchanged;
almost all of the relatively small fluctuations from year to year have been related to non-
municipal usage.  On a long-term average basis since the importation of SWP water, total
pumping from the Saugus Formation has ranged between a low of about 3,700 afy (in 1999) and
a high of nearly 15,000 afy (in 1991); average pumping from 1980 to present has been about
6,800 afy.  These pumping rates remain well within, and generally at the lower end of the range
of Operating Yield of the Saugus Formation.  The overall historic record of Saugus pumping is
illustrated in Figure 3-8.

Unlike the Alluvium, which has an abundance of wells with extensive water level records, the
water level data for the Saugus Formation are limited by both the distribution of the wells in that
Formation and the periods of water level records.  The wells that do have water level records
extending back to the mid-1960’s indicate that groundwater levels in the Saugus Formation were
highest in the mid-1980’s and are currently higher than they were in the mid-1960’s (Figure 3-9).
Based on these data, there is no evidence of any historic or recent trend toward permanent water
level or storage decline.  There continue to be seasonal fluctuations in groundwater levels but the
prevalent longer-term trend is one of general stability.

Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), the 2005 UWMP, and the 2008 Updated Basin Yield Report (LSCE and GSI, 2009), the



3-11

Purveyors continue to maintain groundwater storage and associated water levels in the Saugus
Formation so that supply is available during drought periods, when Alluvial pumping might be
reduced and/or SWP or other supplemental supplies also decreased.  The period of increased
pumping during the early 1990’s is a good example of this management strategy.  Most notably,
in 1991, when SWP deliveries were substantially reduced, increased pumping from the Saugus
made up almost half of the decrease in SWP deliveries.  The increased Saugus pumping over
several consecutive dry years (1991-1994) resulted in short-term declining groundwater levels,
reflecting the use of water from storage.  However, groundwater levels subsequently recovered
when pumping declined, reflecting recovery of groundwater storage in the Saugus Formation.

3.4  Imported Water

CLWA obtains the majority of its water supplies from the State Water Project (SWP), which is
owned and operated by the California Department of Water Resources (DWR).  CLWA is one of
29 contractors holding long-term SWP contracts with DWR.  SWP water originates as rainfall
and snowmelt in northern and central California.  Runoff is stored in Lake Oroville, which is the
project’s largest storage facility.  The water is then released from Lake Oroville down the
Feather River to the Sacramento River and through the Sacramento-San Joaquin Delta.  Water is
diverted from the Delta into the Clifton Court Forebay, and then pumped into the 444-mile long
California Aqueduct.  SWP water is temporarily stored in San Luis Reservoir, which is jointly
operated by DWR and the U.S. Bureau of Reclamation.  Prior to delivery to CLWA, SWP
supplies are stored in Castaic Lake, a terminal reservoir located at the end of the West Branch of
the California Aqueduct.

CLWA’s service area covers approximately 195 square miles (124,800 acres), including the City
of Santa Clarita and surrounding unincorporated communities.  SWP water from Castaic Lake is
treated, filtered and disinfected at CLWA’s Earl Schmidt Filtration Plant and Rio Vista Water
Treatment Plant, which have a combined treatment capacity of 86 million gallons per day.
Treated water is delivered from the treatment plants by gravity flow to each of the four
Purveyors through a distribution network of pipelines and turnouts.  At present, CLWA delivers
water to the four Purveyors through 25 potable turnouts as schematically illustrated in Figure 3-
10.

In 2009, CLWA fulfilled the following major accomplishments in order to enhance, preserve,
and strengthen the quality and reliability of existing and future supplies:

continued participation in a long-term water banking programs with Rosedale-Rio Bravo
Water Storage District and the Semitropic Water Storage District. Water was not
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withdrawn from the Rosedale-Rio Bravo Water Storage District, but 1,650 acre-feet was
withdrawn from the Semitropic Water Storage District,
continued implementation of the AB 3030 Groundwater Management Plan,
continued implementation of the water conservation Best Management Practices,
reconvened the Santa Clarita Valley Drought Committee, which has now changed its
name to the Santa Clarita Valley Water Committee
continued construction of treatment and distribution facilities for restoration of municipal
well capacity impacted by perchlorate contamination,
continued cooperative effort with the U.S. Army Corps of Engineers for characterization
studies of the former Whittaker-Bermite site and in a task force effort with the City of
Santa Clarita, local legislators, and state agencies to effect the cleanup and remediation of
all aspects of the former Whittaker-Bermite site, including perchlorate contamination of
local groundwater,
began construction of the expansion of the Rio Vista Water Treatment Plant from 30 mgd
to 60 mgd, and
continued recycled water service.

3.4.1 State Water Project Table A Supplies

Each SWP contractor has a specified water supply amount shown in Table A of its contract that
currently totals approximately 4.1 million af.  The term of the CLWA contract is through 2038
and is renewable after that year.  Although the SWP has not been fully completed, the SWP can
deliver all 4.1 million af of Table A Amounts during certain wet years.

CLWA has a contractual Table A Amount of 95,200 af per year of water from SWP.1  On
October 30, 2008, the initial allocation for 2009 was announced as 15 percent.  The allocation

1 Of CLWA’s 95,200 af annual Table A Amount, 41,000 afy was permanently transferred to CLWA in 1999 by Wheeler Ridge-Maricopa Water
Storage District, a member unit of the Kern County Water Agency. CLWA’s EIR prepared in connection with the 41,000 afy water transfer was
challenged in Friends of the Santa Clara River v. Castaic Lake Water Agency (Los Angeles County Superior Court) (“Friends”). On appeal, the
Court of Appeal held that since the 41,000 afy EIR tiered off the Monterey Agreement EIR that was later decertified, CLWA would also have to
decertify its EIR as well and prepare a revised EIR. CLWA was not prevented from using any water that is part of the 41,000 afy transfer. Under
the jurisdiction of the Los Angeles County Superior Court, CLWA prepared and circulated a revised Draft EIR for the transfer. CLWA approved
the revised EIR in late 2004 (“2004 EIR”) and lodged the EIR with the Los Angeles Superior Court. Thereafter, the case was dismissed with
prejudice (i.e., permanently).

In January 2005, two new challenges to CLWA’s 2004 EIR were filed in the Ventura County Superior Court by the Planning and Conservation
League (“PCL”) and by the California Water Impact Network (“CWIN”); these cases were consolidated and transferred to Los Angeles County
Superior Court, Planning and Conservation League v. Castaic Lake Water Agency (Los Angeles County Superior Court,) (“PCL Action”). In
May 2007, a final Statement of Decision was filed by the trial court in the PCL Action. It included a determination that the transfer is valid and
cannot be terminated or unwound. The trial court did find one defect in the 2004 EIR, requiring Judgment to be entered against CLWA. The
defect, however, did not relate to the environmental conclusions reached in the 2004 EIR. Notices of Appeal were filed by PCL and CWIN and
the Agency, Kern County Water Agency, and Wheeler Ridge-Maricopa Water Storage District filed notices of cross-appeals. On December 17,
2009, the Court of Appeal issued a published opinion in which it reversed the trial court’s Judgment, and found that the 41,000 afy EIR fully
complied with CEQA, and remanded the matter to the trial court with directions to issue a new judgment denying PCL’s and CWIN’s challenges
in their entirety.  A petition for rehearing was filed by PCL and CWIN on January 4, 2010 but was denied on January 14, 2010.  On January 26,
2010, PCL and CWIN filed a petition for review with the California Supreme Court, but the Court denied the petition on March 10, 2010.



3-13

was increased to 20 percent on March 18, 2009, and further increased to 30 percent on April 16,
2009; and then to 40 percent on May 20, 2009.  The allocation was not subsequently changed.
CLWA’s final allocation of Table A Amount for 2009 was thus 40 percent, or 38,080 af.

In addition to its Table A Amount, CLWA has access to 4,684 af of “flexible storage” in Castaic
Lake.  In 2005, CLWA negotiated an agreement with the Ventura County SWP contractors to
allow CLWA to utilize their flexible storage account of 1,376 af.  In combination, this provides
total flexible storage of 6,060 af, which is maintained in Castaic Lake for use in a future dry
period or an emergency.  This amount was available in 2009, but was not utilized due to other
available supplies.

Also in 2005, CLWA completed an agreement to participate in a long-term water banking
program with Rosedale-Rio Bravo Water Storage District in Kern County.  CLWA delivered
20,000 af of its excess Table A water into storage in both 2005 and 2006.  CLWA delivered
another 8,200 af into that storage account in 2007 but did not contribute to or withdraw SWP
water from the bank in 2008 or 2009.  This long-term program will allow the storage up to
100,000 af at any one time, and will provide significant dry year reliability for the Santa Clarita
Valley.

The other banking component of CLWA’s imported water supply reliability program is
comprised of two 10-year agreements with Semitropic Water Storage District whereby CLWA
banked surplus Table A water supply in 2002 and 2003.  Notable in 2009 was the first recovery
of water from the 2002 account; of 4,950 af withdrawn in 2009, 1,650 af were delivered for
water supply in the Valley, and the 3,300 af balance is intended to be delivered in 2010.

As delineated in Table 3-2, with the 40 percent Table A allocation and other imported water
supplies, including 14,610 af of carryover from 2008, CLWA had total available supply of
67,050 af in 2009, most of which was delivered to the Purveyors (38,546 af), leaving 28,303 af
of Table A Amount available for carryover to 2010.

3.4.2 Other Imported Water Supplies

In early 2007, CLWA finalized a Water Acquisition Agreement with the Buena Vista Water
Storage District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio
Bravo) in Kern County.  Under this Program, Buena Vista’s high flow Kern River entitlements
(and other acquired waters that may become available) are captured and recharged within



Table 3-2
2009 CLWA Imported Water Supply and Disposition

(acre-feet)

Supply
Net 2008 SWP Carryover to 2009 1 14,610
Buena Vista/Rosedale Rio-Bravo 11,000
Yuba County Accord Water 1,658
2009 SWP Turnback Pool Water 52
Semitropic Water Banking and
Exchange Program 1,650

2009 Final SWP Table A Allocation 2 38,080
Total 2009 Imported Water Supply 67,050

Disposition
Purveyor Deliveries (Total) 38,546

CLWA SCWD 17,739
Valencia Water Company 14,732
Newhall County Water District 4,832
Los Angeles County WWD 36 1,243

CLWA/DWR/Purveyor Metering3 201
Rosedale – Rio Bravo Water Banking and
Exchange Program 0

2009 Table A Carryover to 20104 28,303
Total 2009 Imported Water Disposition 67,050

1. Total 2009 carryover; amount used by CLWA, based on final DWR
delivery accounting was 10,107 af.

2. Final 2009 allocation was 40% of contractual Table A amount of 95,200
        acre-feet, which progressed as follows:

  Initial allocation, October 30, 2008 15%
Allocation increase, March 18, 2009  20%
Allocation increase, April 16, 2009  30%
Final allocation, May 20, 2009  40%

3. Reflects meter reading differences.

4. Total 2009 Table A carryover to 2010.
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Rosedale-Rio Bravo’s service area on an ongoing basis.2  CLWA receives 11,000 af of these
supplies annually through either exchange of Buena Vista’s and Rosedale-Rio Bravo’s SWP
supplies or through direct delivery of water to the California Aqueduct via the Cross Valley
Canal.

In 2008, CLWA entered into the Yuba Accord Agreement, which allows for the purchase of
water from the Yuba County Water Agency through the Department of Water Resources to 21
State Water Project contractors (including CLWA) and the San Luis and Delta-Mendota Water
Authority.  CLWA may purchase up to approximately 1,000 af per year and in 2009 received
1,658 af as part of the Agreement.

3.4.3 Imported Water Supply Reliability

The Department of Water Resources issued its Draft State Water Project Delivery Reliability
Report 2009 in February 2010.  The report is updated with new information and calculations of
delivery reliability every two years and is intended to assist SWP contractors in assessing the
adequacy of the SWP component of their overall supplies.  The current Draft Reliability Report,
with the objective of protecting endangered fish such as the Delta smelt and spring-run salmon,
incorporates restrictions on SWP operations according to the Biological Opinions of the U.S.
Fish and Wildlife Service and the National Marine Fishery Service issued on December 15, 2008
and June 4, 2009, respectively.  It also considers the impacts on SWP delivery reliability due to
climate change, sea level rise, and vulnerability of the Delta’s conveyance system and structure
due to floods and earthquakes.  The current Draft Reliability Report projects long-term reliability
of 60 percent during normal year hydrology.  In 2010, CLWA staff assessed the impact of the
current Reliability Report on the CLWA reliability analysis contained in the Agency’s 2005
UWMP.  It concluded that current and anticipated supplies are available to meet anticipated
water supply needs.

Groundwater banking and conjunctive use offer significant opportunities to improve water
supply reliability for CLWA.  Groundwater banking is the process of storing available supplies
of water in groundwater basins during wet years or when supplemental water is otherwise
available.  During dry periods, or when imported water supply availability is reduced, banked
water can be recovered from groundwater storage to replace, or firm up, the imported water
supply deliveries.

2 A CEQA action was filed by California Water Impact Network (CWIN) in November 2006 challenging the adequacy of CLWA’s EIR on the
acquisition of 11,000 af from the Buena Vista Water Storage District and Rosedale-Rio Bravo Water Storage District.  In November 2007, a Los
Angeles Superior Court ruled in favor of CLWA on all points.  In January 2008, CWIN filed a notice of appeal. The case was argued before the
appellate court March 2, 2009.  On April 20, 2009, the Court of Appeal issued an opinion affirming the Superior Court’s judgement.
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As described herein, CLWA has entered into two groundwater banking programs and now has,
in aggregate, more than 110,000 af of recoverable water in banked groundwater storage outside
the local groundwater basin.  The first component of CLWA’s overall groundwater banking
program is the result of two 10-year agreements between CLWA and Semitropic Water Storage
District whereby, over the terms of the two agreements, CLWA can withdraw up to 45,920 af of
SWP Table A water that it stored in Semitropic to meet Valley demands when needed in dry
years (45,920 af is the net recoverable balance after originally banking 24,000 af in 2002 and
32,522 af in 2003, and withdrawing 4,950 af in 2009).  The second component of the program,
the long-term Rosedale-Rio Bravo Water Banking and Exchange Program in Kern County, has a
recoverable total of 64,900 acre-feet in storage (i.e., 75,200 af originally banked less contractual
losses).

Conjunctive use is the purposeful integrated use of surface water and groundwater supplies to
maximize water supply from the two sources.  CLWA and the Purveyors have been
conjunctively utilizing local groundwater and imported surface water since the initial importation
of SWP water in 1980.  The groundwater banking programs described above allow CLWA to
firm up the imported water component of conjunctive use in the Valley by storing surplus SWP
and other water, in wet years, in groundwater basins outside the Valley.  This allows recovery
and importation of that water as needed in dry years to maintain a greater overall amount of
imported surface water to be used conjunctively with local groundwater, further supporting the
sustainable use of local groundwater at the rates in the groundwater operating plan.

3.5 Water Quality – General

Water delivered by the Purveyors consistently meets drinking water standards set by the
Environmental Protection Agency (EPA) and the California Department of Public Health (DPH).
An annual Water Quality Report is provided to all Santa Clarita Valley residents who receive
water from one of the four water retailers.  There is detailed information in that report about the
results of quality testing of the groundwater and treated SWP water supplied to the residents of
the Santa Clarita Valley during 2008.  Several constituents of particular local interest are
discussed in more detail below.

Total Trihalomethanes
In 2002, the United States Environmental Protection Agency implemented the new Disinfectants
and Disinfection Byproducts Rule.  In part, this rule established a new MCL of 80 g/l (based on
an annual running average) for Total Trihalomethanes (TTHM).  TTHMs are byproducts created
when chlorine is used as a means for disinfection.  CLWA and the Purveyors implemented an
alternative method of disinfection, chloramination, in 2005 to maintain compliance with the new
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rule and future regulations relating to disinfection byproducts.  TTHM concentrations have
remained significantly below the MCL since implementation of alternative disinfection.

Perchlorate
Perchlorate has been a water quality concern in the Valley since 1997 when it was originally
detected in four wells operated by the Purveyors in the eastern part of the Saugus Formation,
near the former Whittaker-Bermite facility. In late 2002, perchlorate was detected in a fifth
municipal well, in this case an Alluvial well (SCWD’s Stadium Well) also located near the
former Whittaker-Bermite site.  In early 2005, perchlorate was detected in a second Alluvial well
(VWC’s Well Q2) near the former Whittaker-Bermite site.  In 2006, a very low concentration of
perchlorate was detected in another Saugus well (NCWD’s Well NC-13), near one of the
originally impacted wells.  However, that detection has been interpreted to not be an indication
of continued perchlorate migration in a westerly direction.  Subsequent monitoring well
installation has been completed and a focused study of the Saugus Formation has ultimately been
incorporated into the overall groundwater remediation and removal actions submitted by
Whittaker-Bermite and reviewed by the State Department of Toxic Substances Control (DTSC)
as discussed below.

Wells with perchlorate concentrations exceeding the then-applicable Action Level (18 g/l) or,
more recently, the then-applicable Notification Level (6 g/l)3 were removed from active water
supply service.  One of the Alluvial wells (VWC’s Well Q2) was returned to active water supply
service, with treatment, in late 2005 as discussed below.  The other impacted wells remain out of
service; two wells (VWC’s Well 157 and SCWD’s Stadium Well) have been sealed and replaced
by new wells, and two wells (SCWD’s Saugus 1 & 2 Wells) are being returned to service as
described below.  The 2005 UWMP specifically addressed the adequacy of groundwater supply
in light of the inactivation of the impacted Alluvial and Saugus wells; and it addressed the plan
and schedule for restoration of perchlorate-impacted wells, including the protection of existing
non-impacted wells.  As summarized in the 2005 UWMP, the inactivation of the impacted wells
does not constrain the ability to meet the groundwater component of total water supply in the
Valley.

In 2000, CLWA and the impacted Purveyors filed a lawsuit against Whittaker Corporation (the
former owner of the contaminated property) and Santa Clarita LLC and Remediation Financial,
Inc. (the owners of record at that time).  The lawsuit sought to have defendants pay all necessary
costs of response, removal of the contaminant, remedial actions, and any liabilities or damages
associated with the contamination.  An Interim Settlement and Funding Agreement was reached

3 The Maximum Contaminant Level (MCL) for perchlorate was set at 6 g/l by the State Department of Public Health in October 2007.
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in 2003.  Although that Agreement expired in January 2005, the parties, under DTSC oversight,
jointly developed a plan to “pump and treat” contaminated water from two of the Purveyors’
impacted wells to stop migration of the contaminant plume and to partially restore the municipal
well capacity that has been impacted by perchlorate.  The parties also continued negotiations
intended to achieve a long term settlement to the litigation through 2006, and a final settlement
was completed and executed in April 2007.

Since 2007, the impacted Purveyors (SCWD, NCWD, and VWC) and CLWA continued working
toward implementation of a jointly developed plan that will combine pumping from two of the
impacted wells and a water treatment process to restore the impacted pumping capacity and
control the migration of contamination in the aquifer.  The development and implementation of a
cleanup plan for the Whittaker-Bermite site and the impacted groundwater is being coordinated
among CLWA, the impacted Purveyors, the State DTSC, and U.S. Army Corps of Engineers.
DTSC is the lead agency responsible for regulatory oversight of the Whittaker-Bermite site.

In February 2003, DTSC and the impacted Purveyors entered into a voluntary cleanup agreement
entitled Environmental Oversight Agreement.  Under the Agreement, DTSC is providing review
and oversight of the response activities being undertaken by the Purveyors related to the
detection of perchlorate in the impacted wells.  Under the Agreement’s Scope of Work, the
impacted Purveyors prepared a Work Plan for sampling the production wells, a report on the
results and findings of the production well sampling, a draft Human Health Risk Assessment, a
draft Remedial Action Workplan, an evaluation of treatment technologies and an analysis
showing the integrated effectiveness of a project to restore impacted pumping capacity, extract
perchlorate-impacted groundwater from two Saugus wells for treatment, and control the
migration of perchlorate in the Saugus Formation.  Environmental review of that project was
completed in 2005 with adoption of a mitigated Negative Declaration.  The Final Interim
Remedial Action Plan for containment and extraction of perchlorate was completed and
approved by DTSC in January 2006.  Design of the treatment facilities and related pipelines is
complete.  Construction of those facilities and pipelines to implement the pump and treat
program and to also restore inactivated municipal well capacity began in November 2007 and
was completed, and in operational startup, as this report was being drafted (May, 2010).

Under the direction of DTSC, Whittaker has submitted a comprehensive site-wide remediation
plan for the contaminants of concern in soil and groundwater detected on the property.  A Draft
Remedial Action Plan for Operable Units 2 through 6 that is focused on soil remediation was
submitted to DTSC in 2009.  The plan contains a number of recommended technologies to
remove contaminants from the soil, in addition to a proposed clean-up schedule for the site.
Whittaker has also completed a Draft Operable Unit 7 Feasibility Study to identify and select
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treatment technologies for both on-site and off-site groundwater.  Final approval by DTSC of
soil and groundwater clean-up plans is expected by the end of 2010.

As noted above, perchlorate was detected in a second Alluvial well, VWC’s Well Q2, in early
2005.  In response, Valencia removed the well from active service, and commissioned the
preparation of an analysis and report assessing the impact of, and response to, the perchlorate
contamination of that well.  Valencia’s response for Well Q2 was to obtain permitting for
installation of wellhead treatment, followed by installation of treatment facilities and returning
the well to water supply service in October 2005.  After nearly two years of operation with
wellhead treatment, including regular monitoring specified by the State Department of Public
Health (DPH), all of which resulted in no detection of perchlorate in Well Q2, Valencia
requested that DPH allow treatment to be discontinued.  DPH approved that request in August
2007, and treatment was subsequently discontinued.  DPH-specified monitoring for perchlorate
continues at Well Q2; there has been no detection of perchlorate since discontinuation of
wellhead treatment.

On the Whittaker-Bermite site, soil remediation activities in operating unit subareas started in
2005.  Groundwater “pump and treat” operations in the Northern Alluvium, which also started in
2005, continued through 2009.  Expanded pumping, intended to effect perchlorate containment
as well as to treat ‘hot spots’ in the Northern Alluvium, became operational in October 2007.
Also on the Whittaker-Bermite site, remediation work in the Saugus Formation is underway.
Additional objectives of this project include the reduction of further transport of contaminants to
regional groundwater and reduction of the size of the contaminant mass in deep/perched zones.

Hardness
In 2008, the Valencia Water Company began a demonstration project delivering pre-softened
groundwater from one of its wells to approximately 420 residents located in the Copperhill
Community of Valencia.  Hard water is the primary complaint from Valencia customers and it
is estimated that more than 50 percent have installed individual water softening units at their
homes.  In addition to having high operating costs, many of these units are designed to discharge
a brine (salt) solution to the sanitary sewer system that is eventually discharged to the Santa
Clara River, or is part of the recycled water supply.  The environmental impact of such
discharges was the subject of a major Chloride Total Maximum Daily Load investigation which
concluded with a commitment by the Purveyors to achieve surface water quality goals for in-
stream discharge from the basin.  Valencia's project is aimed at improving the quality of water
for its customers to eliminate the need for home softening devices and to achieve
the environmental benefits of reduced chloride discharge to the river.
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The demonstration project utilizes softening technology that removes calcium and produces
small calcium carbonate pellets which can be reused in a variety of industries.  The
demonstration project has now been operated for over a year and provides the water company
with customer feedback and technical/financial information to assess potential future expansion
of treatment to other well sites.

3.5.1 Groundwater Quality – Alluvium

Groundwater quality is, of course, a key factor in assessing the Alluvial aquifer as a municipal
and agricultural water supply.  Groundwater quality details and long-term conditions, examined
by integration of individual records from several wells completed in the same aquifer materials
and in close proximity to each other, have been discussed in previous annual Water Reports and
in the 2005 UWMP.  There were some changes in groundwater quality in 2009 that reflect
fluctuations, trends, or other groundwater quality conditions as illustrated in Figures 3-11 and 3-
12.  These graphs show historical specific conductance values for representative wells in the
Valley with the California Department of Public Health Secondary Maximum Levels included
for reference.  Most of the trends show a significant lowering of the specific conductance values
by half following the wet years of 2004-2005.  Since then, those trends have returned to 2004
levels but do not exceed historical levels.  In summary, those conditions include: no long-term
overall trend and, most notably, no long-term decline in Alluvial groundwater quality; a general
groundwater quality “gradient” from east to west, with lowest dissolved mineral content to the
east, increasing in a westerly direction; and periodic fluctuations in some parts of the basin,
where groundwater quality has inversely varied with precipitation and stream flow.  Those
variations are typically characterized by increased mineral concentrations through dry periods of
lower stream flow and lower groundwater recharge, such as is currently occurring, followed by
lower mineral concentrations through wetter periods of higher stream flow and higher
groundwater recharge.

The presence of long-term consistent water quality patterns, although intermittently affected by
wet and dry cycles, supports the conclusion that the Alluvial aquifer remains a viable ongoing
water supply source in terms of groundwater quality.

3.5.2 Groundwater Quality – Saugus Formation

As discussed above for the Alluvium, groundwater quality is a key factor in also assessing the
Saugus Formation as a municipal and agricultural water supply.  As with groundwater level data,
long-term Saugus groundwater quality data are not sufficiently extensive to permit any sort of
basin-wide analysis or assessment of pumping-related impacts on quality. However, integration
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of individual records from several wells has been used to examine general water quality trends.
Based on those records, water quality in the Saugus Formation has not historically exhibited the
precipitation-related fluctuations seen in the Alluvium.  Based on available data over the last 50
years, groundwater quality in the Saugus has exhibited a slight overall increase in dissolved
mineral content as illustrated in Figure 3-13.  More recently, several wells within the Saugus
Formation have exhibited an additional increase in dissolved mineral content, similar to short-
term changes in the Alluvium, possibly as a result of recharge to the Saugus Formation from the
Alluvium.  Since 2005, however, these levels have been steadily dropping or remaining constant.
Dissolved mineral concentrations in the Saugus Formation remain below the Secondary
(aesthetic) Upper Maximum Contaminant Level.  Groundwater quality within the Saugus will
continue to be monitored to ensure that degradation to the long-term viability of the Saugus as a
component of overall water supply does not occur.

3.5.3 Imported Water Quality

CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant located near
Castaic Lake and the Rio Vista Water Treatment Plant located in Saugus.  CLWA produces
water that meets drinking water standards set by the U.S. EPA and DPH.  SWP water has
different aesthetic characteristics than groundwater with lower dissolved mineral concentrations
(total dissolved solids) of approximately 250 to 360 mg/l, and lower hardness (as calcium
carbonate) of about 105 to 135 mg/l.

Historically, the State Water Project (SWP) delivered only surface water from the Sacramento-
San Joaquin River Delta.  However, CLWA and other SWP users, in anticipation of drought,
many years ago began “water banking” programs where SWP water could be stored or
exchanged during wet years and withdrawn in dry years.  The last three years have seen severe
state-wide drought.  As a result, water has been withdrawn from the water banking programs and
pumped into the SWP system.  During the period of 2008 through 2010, a greater portion of
water in the SWP has been this “pumped-in” water.  The “pumped-in” water has met all water
quality standards established by DWR under its anti-degradation policy for the SWP.

3.6  Recycled Water

Recycled water is available from two water reclamation plants operated by the Sanitation
Districts of Los Angeles County.  In 1993, CLWA prepared a draft Reclaimed Water System
Master Plan that outlined a multi-phase program to deliver recycled water in the Valley.  CLWA
previously completed environmental review on the construction of Phase I of the project, which
will ultimately deliver 1,700 afy of recycled water.  Deliveries of recycled water began in 2003
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for irrigation water supply at a golf course and in roadway median strips.  In 2009, recycled
water deliveries were 328 af, generally consistent with recycled water deliveries that have ranged
between 311 and 470 afy over the past six years.

Surveys conducted by CLWA indicate an interest for recycled water by existing water users as
well as by future development as recycled water becomes available.  In 2002, CLWA produced
an updated Draft Recycled Water Master Plan.  Overall, the program is expected to ultimately
recycle up to 17,400 af of treated (tertiary) wastewater suitable for reuse on golf courses,
landscaping and other non-potable uses, as set forth in the UWMP.

In 2007, CLWA completed California Environmental Quality Act (CEQA) analysis of the
Recycled Water Master Plan (2002).  This analysis consisted of a Program Environmental
Impact Report (PEIR) covering the various options for a recycled water system as outlined in the
Master Plan.  The PEIR was certified by the CLWA Board in March 2007.

CLWA is preparing the design of the second phase of the Recycled Water Master Plan that will
take water from the Saugus Water Reclamation plant and distribute it to identified users to the
north, across the Santa Clara River and then to the west and the east, which will include service
to Santa Clarita Central Park.  There is also a new phase of the of the recycled water system in
design that would extend the existing system southward from the intersection of Magic Mountain
Parkway and the Old Road to the intersection of Orchard Village Road and Lyons Avenue,
serving large irrigation customers along its proposed alignment.  Collectively, these phases will
have design capacity to increase recycled water deliveries by about 1,500 afy.

3.7  Santa Clara River

The Memorandum of Understanding (MOU) between the Santa Clarita Valley Purveyors and the
United Water Conservation District, which manages surface and groundwater resources in seven
groundwater basins in the Lower Santa Clara River Valley Area, was a significant
accomplishment when it was prepared and executed in 2001.  The MOU initiated a collaborative
and integrated approach to data collection; database management; groundwater flow modeling;
assessment of groundwater basin conditions, including determination of basin yield amounts; and
preparation and presentation of reports, including continued annual reports such as this one for
current planning and consideration of development proposals, and also including more
technically detailed reports on geologic and hydrologic aspects of the overall stream-aquifer
system.  Meetings of the MOU participants have continued, and integration of the Upper (Santa
Clarita Valley) and Lower (United WCD) Santa Clara River databases has been accomplished.
As discussed above, a numerical groundwater flow model of the entire Santa Clarita groundwater
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basin was developed and calibrated in 2002-2004.  Subsequent to its initial use in 2004 for
assessing the effectiveness of various operating scenarios to restore pumping capacity impacted
by perchlorate contamination (by pumping and treating groundwater for water supply while
simultaneously controlling the migration of contaminated groundwater), the model was used in
2005 for evaluation of basin yield under varying management actions and hydrologic conditions.
The results completed the determination of sustainable operating yield values for both the
Alluvium and the Saugus Formation, which were incorporated in the 2005 UWMP.  The updated
analysis of basin yield, completed in 2009, indicates that the 2008 Operating Plan will maintain
river flows at higher levels than occurred prior to urbanization of the Valley.

On occasion, issues have been raised about whether use and management of groundwater in the
Santa Clarita Valley have adversely impacted surface water flows into Ventura County.  Part of
the groundwater modeling work has addressed the surface water flow question as well as
groundwater levels and storage.  While the sustainability of groundwater has logically derived
primarily from projected long-term stability of groundwater levels and storage, it has also
derived in part from modeled simulations of surface water flows and the lack of streamflow
depletion by groundwater pumping.  In addition, the long-term history of groundwater levels in
the western and central part of the basin, as illustrated in Figures 3-4 and 3-5, supports the
modeled analysis and suggests that groundwater has not been lowered in such a way as to induce
infiltration from the river and thus impact surface water flows.

Historical annual stream discharge in the Santa Clara River, into and out of the Santa Clarita
Valley, is shown on Figure 3-14.  The upstream gage at Lang Station was reinstated in 2002 and
shows a wide range of average annual inflow over the last seven years.  The downstream gage
was moved in 1996 to its present location near Piru, about two miles downriver from the former
County Line Gage.  The combined record (1953-2009) of these two downstream gages indicates
an annual stream discharge of about 47,000 afy.  These data gaged near the County line show
notably higher flows from the Santa Clarita Valley into the uppermost downstream basin, the
Piru Basin, over the last 30 to 35 years.



Figure 3-1
Alluvium and Saugus Formation

Santa Clara River Valley, East Groundwater Subbasin
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  Figure 3-2
Groundwater Production - Alluvium

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-3
Alluvial Well Locations By Area

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-4
Groundwater Elevations in

Eastern Santa Clarita Valley Alluvial Wells
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Figure 3-5
Groundwater Elevations in

Western Santa Clarita Valley Alluvial Wells



Figure 3-6
Annual Groundwater Production from Alluvium by Area (Acre-feet)

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-7
Saugus Well Locations

Santa Clara River Valley, East Groundwater Subbasin
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  Figure 3-8
Groundwater Production - Saugus Formation

Santa Clara River Valley, East Groundwater Subbasin
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  Figure 3-10
Treated Water Distribution System

Castaic Lake Water Agency
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Groundwater Quality in

Eastern Santa Clarita Valley Alluvial Wells
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Groundwater Quality in

Western Santa Clarita Valley Alluvial Wells
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4.  Summary of 2009 Water Supply and 2010 Outlook
As discussed in the preceding chapters, total water demands in the Santa Clarita Valley were
86,600 af in 2009.  This represented a decrease of 4,100 af, or about 4.5 percent, from total
demand in 2008 and continues a declining trend in total water demand over the last two years.
Of the total demand in 2009, nearly 70,000 af were for municipal water supply, and the balance
(16,600 af) was for agricultural and other uses, including estimated individual domestic uses.  As
detailed in Chapter 2, the total demand in 2009 was met by a combination of local groundwater,
SWP and other imported water, and a small amount of recycled water.

The water demand in 2009 was notably lower than the average projection in the 2005 UWMP,
(97,900 af), and also lower than the short-term projected demand that was estimated in the 2008
Water Report (91,000 af).  For illustration, historical water use from 1980 through 2008 is
plotted in Figure 4-1; also shown with that historical record are the projected total water
demands in the 2005 UWMP through 2030.  As discussed in the 2005 UWMP, year-to-year
fluctuations in historical water demand have ranged from about ten percent below to about nine
percent above the average or “normal” projection that would describe the long-term historical
trend in the Valley’s total water demand.  The primary factor causing the year-to-year
fluctuations is weather.  In the short term, wetter years have typically resulted in decreased water
demand, and drier years have typically resulted in higher water demand.  Extended drier periods,
however, have resulted in decreases in demand due to conservation and water shortage
awareness.  The decline in water demand toward the end of the 1987-92 drought is a good
example of such reduced demand.  A good recent example of wet-year effects on water demand
was 2005, where extremely wet conditions resulted in total water requirements about six percent
below the average projection in the 2005 UWMP.

Adding to the types of demand fluctuations described in the 2005 UWMP are the recently-
observed effects of broad economic conditions on growth.  As reflected by the numbers of
service connections in each Purveyor service area, growth in 2009 further slowed, with addition
of a total of only about 300 new service connections, in contrast to about 1,000 new connections
in each of the preceding two years, and in notable contrast to the predominant growth rate nearly
three times higher from the late 1990’s through 2004.  In addition, the Purveyors were informed
by, and have conveyed to the local community, the Governor’s Alert in June, 2008 regarding
drought conditions and potential water supply shortages, and the Governor’s subsequent Drought
Emergency Declaration in February, 2009.  The widespread awareness of dry conditions
throughout the state, aggressive conservation messaging, and the decrease in local growth are
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prime factors causing total water demand in 2009 to be notably less than each of the preceding
two years, and well below the earlier estimated demand in the 2005 UWMP.

The preceding factors are expected to have a continuing effect in 2010, resulting in estimated
total water demand that is again lower than last year.  Total municipal water requirements in the
first quarter of 2010 were about 16 percent lower than in 2009; that trend continued through
April, at the end of which total municipal water requirements were about 19 percent lower than
through the first four months of 2009.  If municipal demand through the balance of the year
tracks average or below average use over the same period through the last two years, and with
agricultural and other water requirements comparable to previous years, total water demand in
2010 will be around 82,000 to 84,000 af.  That range continues to be substantially below the
100,000 af demand projected for 2010 in the 2005 UWMP.

It is expected that both municipal and agricultural water demands in 2010 will continue to be met
with a mix of water supplies as in previous years, notably local groundwater and imported SWP
and other supplemental water, complemented by recycled water that will continue to supply a
small fraction of total water demand.

On May 20, 2010, the final allocation of water from the SWP in 2010 was announced to be 45
percent; for CLWA, that equates to 42,840 af of its total Table A Amount, of 95,200 af.
Combined with local groundwater from the two aquifer systems (48,000 af), total Flexible
Storage Account water (6,060 af), net carryover SWP water from 2008 and 2009 (28,303 af),
annual acquisition from Buena Vista Water/Rosedale-Rio Bravo Water Storage Districts (11,000
af), unused water previously withdrawn from the Semitropic Groundwater Storage Bank (3,300
af), and recycled water (500 af), the total available water supplies for 2010 are about 140,000 af.
Consequently, CLWA and the Purveyors anticipate having more than adequate supplies to meet
all water demands in 2010.  Projected 2010 water supplies and demand are summarized in Table
4-1.

In August, 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  The court order resulted in the preparation of a
new Biological Opinion (BO) requiring DWR to implement mitigation requirements with
resultant impacts on SWP water supply reliability.  Since then, DWR has prepared two updates
to its 2005 Reliability Report, which is issued biennially to assist SWP contractors in assessing
the adequacy of the SWP component of their overall supplies under varying hydrologic
scenarios, e.g. normal and dry years.  The current Draft SWP Delivery Reliability Report 2009
was issued in February, 2010.  With the objective of protecting endangered fish such as the Delta



Table 4-1
2010 Water Supply and Demand

(acre-feet)

Projected 2010 Demand 1 82,000-84,000
Available 2010 Water Supplies
Local Groundwater 48,000

Alluvium 2 39,000
Saugus Formation 3 9,000

Imported Water 91,503
Table A Amount 4 42,840
Net Carryover from 2009 5 28,303
Buena Vista/Rosedale-Rio Bravo6 11,000
Flexible Storage Account (CLWA) 7 4,684
Flexible Storage Account (Ventura County) 7 1,376
Yuba Accord8 0

Recovery of Banked Water
Unused Semitropic 2002 Account withdrawal in 2009 3,300

Recycled Water     500

Total Available 2010 Supplies 140,003

Additional Dry Year Supplies 9

Semitropic Groundwater Storage Bank 45,920
2002 Account10 16,650
2003 Account10 29,270

Rosedale-Rio Bravo Water Banking and Exchange Program 64,898
2005 and 2006 Buena Vista/Rosedale-Rio Bravo
Water Acquisition Agreement11 22,000

2005 Banking of Table A12 17,800
2006 Banking of Table A12 17,800
2007 Rosedale Rio-Bravo Banking12 7,298

Total Additional Dry Year Supplies 110,818

1. Decreased from 2005 UWMP projections to reflect recent early 2010 actual water use, recent three-year
trend, and economy-driven decrease in growth.

2. The Alluvium represents 30,000 – 40,000 afy of available supply under local wet-normal conditions, and
30,000 – 35,000 afy under local dry conditions.  Available supply in 2010 is shown to be upper-range for
average/wet conditions based on actual Alluvium conditions.

3. The Saugus Formation represents 7,500 – 15,000 afy of available water supply under non-drought
conditions, and up to 35,000 afy under increasingly dry conditions.  Available supply in 2010 is shown to be
below mid-range for average/wet conditions, but above recent Saugus pumping in anticipation of
perchlorate containment and cleanup pumping in the second half of 2010.

4. CLWA’s SWP Table A amount is 95,200 af.  The initial 2010 allocation was 15 percent (14,820 af).  On
March 17, 2010, the allocation was increased to 20 percent (19,040 af).  On April 15, 2010 the allocation



was increased to 30 percent (28,560 af).  On May 4, 2010 the allocation was increased to 40 percent (38,080
af).  On May 20, 2010 the final allocation was increased to 45 percent (42,840 af).

5. Net amount available to CLWA in 2010; total carryover was 28,303 af.

6. 2010 annual supply from Buena Vista / Rosedale-Rio Bravo Water Acquisition Agreement.

7. CLWA can directly utilize up to 4,684 af of storage capacity in Castaic Lake.  By agreement in 2005,
CLWA can also utilize 1,376 af of Ventura County SWP contractors’ flexible storage capacity in Castaic
Lake.

8. Up to 850 af of non-SWP water supply is available to CLWA in critically dry years as a result of
agreements among DWR, Yuba County Water Agency, and the U.S. Bureau of Reclamation regarding
settlement of water rights issues on the Lower Yuba River (Yuba Accord).  CLWA opted to not take any
Yuba water in 2010.

9. Does not include other reliability measures available to CLWA and the retail water Purveyors.  These
measures include short-term exchanges, participation in DWR’s dry-year water purchase programs, local
dry-year supply programs and other future groundwater storage programs.

10. Net recoverable water after banking 24,000 af and 32,522 af in 2002 and 2003, respectively and recovering
4,950 af in 2009.

11. Water stored in Rosedale-Rio Bravo Water Banking and Exchange Program pursuant to the Buena
Vista/Rosedale-Rio Bravo Water Acquisition Agreement.

12. Net recoverable water after banking 20,000 af in both 2005 and 2006, and banking 8,200 af in 2007.



4-3

smelt and spring-run salmon, the Draft incorporates restrictions on SWP operations according to
the Biological Opinions of the U.S. Fish and Wildlife Service and the National Marine Fishery
Service issued on December 15, 2008 and June 4, 2009, respectively.  It also considers the
impacts on SWP delivery reliability due to climate change, sea level rise, and vulnerability of the
Delta’s conveyance system and structure due to floods and earthquakes.  The current Draft
Reliability Report projects long-term reliability of 60 percent during normal year hydrology.
CLWA staff has assessed the impact of the current Reliability Report on the CLWA reliability
analysis contained in the Agency’s 2005 UWMP and concluded that current and anticipated
supplies are available to meet anticipated water supply needs.  However, the preceding
discussion of SWP supply should be considered by noting that, while the SWP Reliability Report
represents a reasonable scenario with respect to long term reliability, recent reductions in supply
reduce the difference between available supply and demand in the future, thereby making the
CLWA service area more subject to shortages in certain dry years.  Accordingly, the reduction in
SWP supply reinforces the need to continue diligent efforts to conserve potable water and
increase the use of recycled water, both to meet the goals in the 2005 UWMP and to maximize
utilization of potable water supplies.

As discussed in Chapter 5, CLWA and the retail water purveyors have worked with Los Angeles
County and the City of Santa Clarita in preparing a water conservation ordinance and the
enforcement mechanisms to aggressively implement water conservation in the CLWA service
area.  In terms of short-term water supply availability, however, CLWA and the Purveyors have
determined that, while current operational changes of the SWP are in effect, there are sufficient
supplemental water supplies, including SWP water, to augment local groundwater and other
water supplies such that overall water supplies will be sufficient to meet projected water
requirements, as reflected herein, without the need for mandatory rationing though the summer
of 2010.  CLWA, the retail water Purveyors, Los Angeles County and the City of Santa Clarita
have formed the Santa Clarita Valley Water Committee.  The specific purpose of the committee
is to work collaboratively to ensure the progressive implementation of water use efficiency
programs and ordinances in the Santa Clarita Valley.

In addition to the regular and previously banked water supplies described above to meet
projected demand in 2010, a residual of nearly 46,000 af of recoverable water remains stored in
the Semitropic Groundwater Storage Bank in Kern County.  Nearly 64,900 af of recoverable
water are also stored in the long-term Rosedale-Rio Bravo Water Banking and Exchange
Program, also in Kern County.  After recovery of 4,950 af of banked water in 2009, 1,650 af of
which were used in 2009 and 3,300 af of which are intended to be used in 2010, remaining
recoverable water in all the Kern County storage banks slightly exceeds 110,000 af.  That
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component of overall water supply is separately reflected in Table 4-1 because it is intended for
future dry-year supply and will not be used for 2010 water supply.

CLWA and the Purveyors have implemented a number of projects that are part of an overall
program to provide facilities needed to firm up imported water supplies during times of drought.
These involve water conservation, surface and groundwater storage, water transfers and
exchanges, water recycling, additional short-term pumping from the Saugus Formation, and
increasing CLWA’s imported supply.  This overall strategy is designed to meet increasing water
demands while assuring a reasonable degree of supply reliability.

Part of the overall water supply strategy is to provide a blend of groundwater and imported water
to area residents to ensure consistent quality and reliability of service.  The actual blend of
imported water and groundwater in any given year and location in the Valley is an operational
decision and varies over time due to source availability and operational capacity of Purveyor and
CLWA facilities.  The goal is to conjunctively use the available water resources so that the
overall reliability of water supply is maximized while utilizing local groundwater at a sustainable
rate.

For long-term planning purposes, water supplies and facilities are added on an incremental basis
and ahead of need.  It would be economically unsound to immediately, or in the short term,
acquire all the facilities and water supplies needed for the next twenty to thirty years.  This
would unfairly burden existing customers with costs that should be borne by future customers.
There are numerous ongoing efforts to produce an adequate and reliable supply of good quality
water for Valley residents.  Water consumers expect that their needs will continue to be met with
a high degree of reliability and quality of service.  To that end, CLWA’s and the Purveyors’
stated reliability goal is to deliver a reliable and high quality water supply for their customers,
even during dry periods.  Based on conservative water supply and demand assumptions
contained in the 2005 UWMP for a planning horizon over the next 25 years, in combination with
conservation of non-essential demand during certain dry years, CLWA and the Purveyors believe
implementing their water plan will successfully achieve this goal.



  Figure 4-1
Historical and Projected Water Use
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5.  Water Conservation
The California Urban Water Conservation Council (CUWCC) was formed in 1991 through the
Memorandum of Understanding (MOU) Regarding Urban Water Conservation in California. The
urban water conservation Best Management Practices (BMPs) included in the MOU are intended
to reduce California’s long-term urban water demands. While the BMPs are currently
implemented by the MOU signatories on a voluntary basis, they are specified as part of the
Demand Management Measures section of the Urban Water Management Planning Act. Water
conservation can achieve a number of goals, such as:

meeting legal mandates
reducing average annual potable water demands
reducing sewer flows
reducing demands during peak seasons
meeting drought restrictions
reducing carbon footprint, waste water flows and urban runoff.

CLWA signed the urban MOU in 2001 on behalf of its wholesale service area, and pledged to
implement several BMPs at a wholesale support level (listed below). NCWD signed the MOU in
2002 and VWC signed the MOU in 2006, both on behalf of their respective retail service areas.
As separate MOU signatories and in their respective roles as retailers, NCWD and VWC are
committed to implementing all BMPs that are feasible and applicable in their service areas.
Efforts are made to coordinate with CLWA and the other Purveyors wherever possible to
maximize efficiency and ensure the cost effectiveness of NCWD’s and VWC’s conservation
program.

In coordination with the Purveyors, CLWA has been implementing the following BMPs (which
pertain to wholesalers) for several years (some prior to signing the MOU in 2001):

BMP 3 System Water Audits, Leak Detection and Repair
BMP 7 Public Information Programs
BMP 8 School Education Programs
BMP 10 Wholesale Agency Programs
BMP 12 Water Conservation Coordinator

CLWA and the Purveyors have been implementing these BMPs valley-wide. Since 2001,
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CLWA has also instituted implementation of BMP 2 (Residential Plumbing Retrofits) and BMP
14 (Residential Ultra Low Flush Toilet (ULFT) and High Efficiency Toilet (HET) Replacement
Programs) on behalf of the Purveyors.

In addition to these efforts, in September 2006 CLWA installed a weather station at its
headquarters adjacent to the Rio Vista Water Treatment Plant. This station became part a
network of over 120 automated weather stations in the state of California that make up the
California Irrigation Management Information System (CIMIS). The Department of Water
Resources (DWR) manages the system which has a primary purpose of making available to the
public, free of charge, information useful in estimating crop water use for irrigation scheduling.

NCWD, SCWD and VWC have initiated implementation of the remaining BMPs that are
specific to retail water suppliers:

BMP 1 Water survey programs for single-family residential and multi-family residential
customers

BMP 2 Residential plumbing retrofits (including Weather Based Irrigation Controllers)
BMP 3 System water audits, leak detection and repair
BMP 4 Metering with commodity rates for all new connections and retrofit of

existing connections
BMP 5 Large landscape conservation programs and incentives
BMP 6 High-efficiency clothes washing machine financial incentive programs
BMP 7 Public Information Programs
BMP 8 School Education Programs
BMP 9 Conservation programs for commercial, industrial, and institutional

(CII) accounts
BMP 11 Conservation pricing
BMP 12 Conservation coordinator
BMP 13 Water waste prohibition
BMP 14 Residential High Efficiency Toilet (HET) Replacement Program

Reports to the CUWCC on BMP implementation by CLWA and the Purveyors were included in
the 2005 UWMP and have been reported annually to the CUWCC since 2007.

Additional savings are occurring Valley-wide due to state interior plumbing code requirements
that have been in effect since 1992, as well as due to changes in lot size and reduction in exterior
square footage of new housing and commercial developments. The City of Santa Clarita and
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County of Los Angeles have also taken a more active conservation role and have begun
implementing water efficient devices and practices on the properties they own and manage. All
of these efforts have begun to impact overall demand in the Valley, as can be seen in the
significant decline in total water demand over the last two years and extending into early 2010.
The Valley’s water suppliers continue to monitor water demand trends through time to assess
those factors that are accounting for the reduction, and to attempt to quantify them.

Most recently with regard to water conservation, CLWA and the retail water Purveyors entered
into an MOU in 2007 to prepare a Santa Clarita Valley Water Use Efficiency Strategic Plan (the
Plan). The purpose of the plan is to prepare a comprehensive long-term conservation plan for the
Santa Clarita Valley by adopting objectives, policies and programs designed to promote proven
and cost effective conservation practices.  The Plan provides a detailed study of existing
residential and commercial water use and recommends programs designed to reduce the overall
Valley-Wide water demand by 10 percent by 2030.  The programs are designed to provide
Valley residents with the tools and education to use water more efficiently. The six programs
identified in the Plan are:

High Efficiency Toilet Rebate Program
CII Audits & Customized Incentive Program
Large Landscape Audits & Customized Incentive Program
Landscape Contractor Certification and Weather Based Irrigation Controller Program
High Efficiency Washer Rebate Program
Public Information and Education Programs

In addition to the six programs designed for existing customers, the Plan also identifies three
other key factors that will help reduce the valley’s overall water demand; passive conservation,
inflation, and new more water-efficient building ordinances.

Finally, the Plan includes an Appendix with more aggressive water use efficiency measures
designed to meet a potential 20 percent reduction in water use by 2020. This includes funding
more active conservation programs, retrofit on resale legislation, water rate reform, water budget
based rates, and a more aggressive recycled water program.

Implementation of the majority of the programs identified in the Plan are beginning in 2010
through funding by CLWA on behalf of all the Purveyors.
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In addition to this effort, the water Purveyors are working with City and County agencies to
develop a landscape irrigation ordinance for the Santa Clarita Valley. This ordinance will focus
primarily on new construction aimed at reducing overall water demands by requiring efficient
landscape design and delivery systems. Implementation of the ordinance is expected in 2010,
depending on review and adoption by the City and County.

Finally, in 2008, Governor Schwarzenegger issued a proclamation for all Californians to reduce
their per capita water consumption by 20 percent by the year 2020.  In November 2009, the
Governor and California’s legislature reached an historic agreement over ensuring long term
water supply reliability for California, as well as restoring and protecting the Sacramento-San
Joaquin Delta and other ecologically sensitive areas.  The agreement is comprised of four policy
bills and an $11.4 billion bond measure.  One of the policy bills (SB 7X7) identifies reporting
criteria and guidelines for water utilities to track and measure progress toward achieving the 20
percent per capita demand reduction goal.  Water utilities are required to implement strategies
and report progress in their Urban Water Management Plans.  In 2010, DWR is expected to
provide guidance and criteria for implementing the provisions of this new law; that guidance is
expected to provide clarification regarding individual (per-capita) and broader (Valley-wide)
conservation goals, which will be utilized in the preparation of the 2010 update of the UWMP
for the Santa Clarita Valley.



6-1

6.  References
California Department of Water Resources, California’s Groundwater, Bulletin 118 – Update
2003, October 2003.

California Department of Water Resources, The California Water Plan Update, Bulletin 160-
05, 2005.

California Department of Water Resources, The State Water Project Delivery Reliability
Report 2007, Final, August 2008.

Castaic Lake Water Agency, Groundwater Management Plan, Santa Clara River Valley
Groundwater Basin, East Subbasin, Los Angeles County, California, December 2003.

Castaic Lake Water Agency (CLWA), CLWA Santa Clarita Water Division, Newhall County
Water District, and Valencia Water Company, 2005 Urban Water Management Plan, Los
Angeles County Waterworks District No. 36, Cooperating Agency, November 2005.

CH2M Hill, Evaluation of Historical and Projected Future Flows to Ventura County
Resulting From Importation of State Project Water to the Santa Clara River Watershed,
July, 1998.

CH2M Hill Evaluation of Historical and Projected Future Flows to Ventura County
Resulting From Importation of State Project Water to the Santa Clara River Watershed,
Update 2001.

CH2M Hill Regional Groundwater Flow Model for the Santa Clarita Valley, Model
Development and Calibration, April, 2004.

CH2M Hill, Analysis of Perchlorate Containment in Groundwater Near the Whittaker-
Bermite Property, Santa Clarita, California, Prepared in support of the 97-005 Permit
Application, December 2004.

CH2M Hill, Technical Memorandum, Calibration Update of the Regional Groundwater Flow
Model for the Santa Clarita Valley, Santa Clarita, California, August 2005.

CH2M Hill and Luhdorff & Scalmanini, Consulting Engineers, Analysis of Groundwater Basin
Yield, Upper Santa Clara River Groundwater Basin, East Subbasin, Los Angeles County,
California, prepared for Upper Basin Water Purveyors, August 2005.

Kennedy/Jenks Consultants, Draft Report, Recycled Water Master Plan, Castaic Lake Water
Agency, May 2002.

Luhdorff and Scalmanini, Consulting Engineers, Impact and Response to Perchlorate
Contamination, Valencia Water Company Well Q2, prepared for Valencia Water Company,
April 2005.



6-2

Luhdorff and Scalmanini, Consulting Engineers, 2008 Santa Clarita Valley Water Report,
prepared for Castaic Lake Water Agency, CLWA Santa Clarita Water Division, Los Angeles
County Waterworks District 36, Newhall County Water District, and Valencia Water Company,
April 2009.

Luhdorff and Scalmanini, Consulting Engineers and GSI Water Solutions, Analysis of
Groundwater Supplies and Groundwater Basin Yield, Upper Santa Clara River
Groundwater Basin, East Subbasin, prepared for Santa Clarita Valley Municipal Water
Purveyors, August 2009.

Masnada, Dan, General Manager, Castaic Lake Water Agency, Letter to Bruce W. McClenden,
Director of Planning, Los Angeles County Department of Regional Planning, Availability of
Future Water Supply in the Santa Clarita Valley, February 5, 2008.

Memorandum of Understanding Between the Santa Clara River Valley Upper Basin Water
Purveyors and United Water Conservation District, August 2001.

Richard C. Slade & Associates, LLC, 2001 Update Report, Hydrogeologic Conditions in the
Alluvial and Saugus Formation Aquifer Systems, prepared for Santa Clarita Valley Water
Purveyors, July 2002.

Slade, R. C., Hydrogeologic Assessment of the Saugus Formation in the Santa Clara Valley
of Los Angeles County, California, Vols. I and II, prepared for Castaic Lake Water Agency,
1988.

Slade, R. C., Hydrogeologic Investigation of Perennial Yield and Artificial Recharge
Potential of the Alluvial Sediments in the Santa Clarita River Valley of Los Angeles
County, California, Vols. I and II, prepared for Upper Santa Clara Water Committee, 1986.



Santa Clarita Valley Water Report – CLWA 2010



2010
Santa Clarita Valley

Water Report

Castaic Lake Water Agency (CLWA)
CLWA Santa Clarita Water Division

Los Angeles County Waterworks District 36
Newhall County Water District

Valencia Water Company
 

 
                                 June 2011



2010 Santa Clarita Valley
Water Report

prepared for:

Castaic Lake Water Agency (CLWA)
CLWA Santa Clarita Water Division

Los Angeles County Waterworks District 36
Newhall County Water District

Valencia Water Company



Table of Contents

Page

Executive Summary .............................................................................................................. ES-1
 ES.1 2010 Water Requirements and Supplies ...................................................................... 1
 ES.2   Alluvial Aquifer .......................................................................................................... 3
 ES.3 Saugus Formation ........................................................................................................ 4
 ES.4 Imported Water ........................................................................................................... 6
 ES.5 Recycled Water ........................................................................................................... 7
 ES.6 2011 Water Supply Outlook ........................................................................................ 7

1. Introduction ........................................................................................................................ 1-1
1.1 Background ................................................................................................................. 1
1.2 Purpose and Scope of the Report ................................................................................. 2
1.3 Santa Clarita Valley Water Purveyors ......................................................................... 3
1.4 The Upper Santa Clara River Hydrologic Area and East Groundwater Subbasin ........ 3

2. 2010 Water Requirements and Supplies ........................................................................... 2-1

3. Water Supplies ................................................................................................................... 3-1
3.1 Groundwater Basin Yield ............................................................................................ 1
3.2 Alluvium – General ..................................................................................................... 5
3.2.1 Alluvium – Historical and Current Conditions ............................................................ 7
3.3 Saugus Formation – General ..................................................................................... 10
3.3.1 Saugus Formation – Historical and Current Conditions............................................. 10
3.4. Imported Water ......................................................................................................... 11
3.4.1 State Water Project Table A Supplies ........................................................................ 12
3.4.2 Other Imported Water Supplies ................................................................................. 14
3.4.3 Imported Water Supply Reliability ............................................................................ 14
3.5 Water Quality – General ............................................................................................ 16
3.5.1 Groundwater Quality – Alluvium .............................................................................. 20
3.5.2 Groundwater Quality – Saugus Formation ................................................................ 21
3.5.3 Imported Water Quality ............................................................................................. 21
3.6 Recycled Water ......................................................................................................... 22
3.7 Santa Clara River ...................................................................................................... 23

4. Summary of 2010 Water Supply and 2011 Outlook ........................................................ 4-1

5. Water Conservation ........................................................................................................... 5-1

6. References ........................................................................................................................... 6-1



Figures
(all figures follow their respective sections)

1-1 CLWA and Purveyor Service Areas

1-2 Santa Clara River Groundwater Subbasins

1-3 Annual Precipitation and Cumulative Departure from Mean Annual Precipitation
at Newhall-Soledad 32c Gage

2-1 Total Water Supply Utilization
Santa Clarita Valley

3-1 Alluvium and Saugus Formation
Santa Clara River Valley, East Groundwater Subbasin

3-2 Groundwater Production  - Alluvium
Santa Clara River Valley, East Groundwater Subbasin

3-3 Alluvial Well Locations By Area
Santa Clara River Valley, East Groundwater Subbasin

3-4 Groundwater Elevations in Eastern Santa Clarita Valley Alluvial Wells

3-5 Groundwater Elevations in Western Santa Clarita Valley Alluvial Wells

3-6 Annual Groundwater Production from Alluvium by Area (Acre-feet)
Santa Clara River Valley, East Groundwater Subbasin

3-7 Saugus Well Locations
Santa Clara River Valley, East Groundwater Subbasin

3-8 Groundwater Production – Saugus Formation
Santa Clara River Valley, East Groundwater Subbasin

3-9 Groundwater Elevations in Saugus Wells

3-10 Treated Water Distribution System
Castaic Lake Water Agency



Figures, continued

(all figures follow their respective sections)

3-11 Groundwater Quality in Eastern Santa Clarita Valley Alluvial Wells

3-12 Groundwater Quality in Western Santa Clarita Valley Alluvial Wells

3-13 Groundwater Quality in Saugus Wells

3-14 Annual Stream Discharge
Santa Clara River

4-1 Historical and Projected Water Use
Santa Clarita Valley



Tables

Page

ES-1 Santa Clarita Valley Summary of 2010 Water Supplies and Uses ................... ES-2
2-1 Water Supply Utilization by Municipal Purveyors .................................. (after) 2-2
2-2 Individual Water Supply Utilization by Agricultural and Other Users .... (after) 2-2
2-3 Total Water Supply Utilization for Municipal, Agricultural

     and Other Uses ................................................................................... (after) 2-2
3-1 Groundwater Operating Plan for the Santa Clarita Valley .................................. 3-3
3-2 2010 CLWA Imported Water Supply and Disposition .......................... (after) 3-14
4-1 2011 Water Supply and Demand ............................................................. (after) 4-2



ES-1

Executive Summary
This annual report, which is the thirteenth in a series that began to describe water supply
conditions in 1998, provides current information about the water requirements and water
supplies of the Santa Clarita Valley.  The report was prepared for the imported water wholesaler,
Castaic Lake Water Agency (CLWA), and for the four local retail water Purveyors that serve the
Valley: CLWA Santa Clarita Water Division, Los Angeles County Waterworks District 36,
Newhall County Water District, and Valencia Water Company.  These entities and
representatives from the City of Santa Clarita and the County of Los Angeles Department of
Regional Planning meet as required as the Santa Clarita Valley Water Committee to coordinate
the management of imported water with local groundwater and recycled water to meet water
requirements in the Valley.

This report provides information about local groundwater resources, State Water Project (SWP)
and other imported water supplies, water conservation, and recycled water.  The report reviews
the sufficiency and reliability of supplies in the context of existing water demand, with focus on
actual conditions in 2010, and it provides a short-term outlook of water supply and demand for
2011.

ES.1 2010 Water Requirements and Supplies

In 2010, total water requirements in the Santa Clarita Valley were about 80,200 acre-feet (af), of
which about 64,100 af (80 percent) were for municipal use and the remainder (16,100 af) was for
agricultural and other (miscellaneous) uses, including individual domestic uses.  Total demand in
2010 was about 7.4 percent lower than in 2009, less than what was estimated in the 2009 Water
Report, and water requirements in 2010 were also lower than the average projection in the 2005
Urban Water Management Plan (UWMP) (but closer to the projection in the 2005 UWMP with
conservation).  The majority of decreased water demand is attributable to a significant (8%)
decrease in municipal water use from 2009.  Total water requirements in 2010 were met by a
combination of about 49,300 af from local groundwater resources (about 33,200 af for municipal
and about 16,100 af for agricultural and other uses), about 30,600 af of SWP and other imported
water, and about 300 af of recycled water.

Of the 49,300 af of total groundwater pumping in the Valley in 2010, about 41,200 af were
pumped from the Alluvium and about 8,100 af were pumped from the underlying, deeper Saugus
Formation.  Alluvial pumping represented about a 1,200 af increase from 2009, and Saugus
pumping was slightly higher than in 2009, by about 400 af.  Neither pumping volume resulted in
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any notable overall change in groundwater conditions (water levels, water quality, etc.) in either
aquifer system.  Imported water deliveries to the Purveyors decreased by about 8,000 af from the
previous year.  Water uses and supplies in 2010 are summarized in the following Table ES-1.

Table ES-1
Santa Clarita Valley

Summary of 2010 Water Supplies and Uses
(acre-feet)

Municipal

SWP and other Imported 30,578
Groundwater (Total) 33,152

Alluvium 25,984
Saugus 7,168

Recycled Water 336
Subtotal 64,066

Agriculture/Miscellaneous
SWP and other Imported -
Groundwater (Total) 16,099

Alluvium 15,175
Saugus 924

Subtotal         16,099

Total           80,165

In accordance with the California Urban Water Management Planning Act, the Valley-wide
UWMP was updated and recently adopted to extend projected water demands through 2050, and
to describe the combination of local groundwater, imported water supplies from the State Water
Project and other sources, local recycled water supplies, and other water supplies planned to
meet those projected water demands in the Valley.  The 2010 UWMP describes the reliability of
local groundwater resources and the adequacy of groundwater supplies to meet groundwater
demand.  The 2010 UWMP also describes the recently completed work for integrated control of
perchlorate migration and restoration of perchlorate-impacted groundwater supply.

Notable details about each component of water supply in the Valley, and about the water supply
outlook for 2011, include the following.
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ES.2 Alluvial Aquifer

Based on an updated evaluation of groundwater basin yield, completed in 2009, the groundwater
operating plan in the 2010 UWMP includes Alluvial pumping in the range of 30,000 to 40,000
acre-feet per year (afy) following average/normal years, and slightly reduced pumping (30,000 to
35,000 afy) following dry years.  Pumping from the Alluvium in 2010 was 41,200 af, which is
slightly above the upper end of the operating plan range for the Alluvium but had no adverse
effects on groundwater levels and storage in the basin.  On average, pumping from the Alluvium
has been about 32,600 afy since supplemental imported water became available in 1980.  That
average rate remains near the lower end of the range of operational yield.

On a long-term basis, continuing through 2010, there is no evidence of any historic or recent
trend toward permanent water level or storage decline.  In general, throughout a large part of the
basin, Alluvial groundwater levels have generally remained near historic highs during the last 30
years.  Above-average precipitation in late 2004 and 2005 resulted in significant water level
recovery in the eastern part of the basin, and through the recent multi-year dry period (2006-
2009), water level declines have leveled off and remained within their historic range, continuing
the overall trend of fluctuating groundwater levels within a generally constant range over the last
30 years.  These ongoing data indicate that the Alluvium remains in good operating condition
and can continue to support pumping in the operating range included in the 2010 UWMP, or
slightly higher, without adverse results (e.g., long-term water level decline or degradation of
groundwater quality.)

Based on an integration of water quality records from multiple wells completed in the Alluvium,
there have been historical fluctuations in groundwater quality, typically associated with
variations in precipitation and streamflow.  However, like groundwater levels, there has been no
long-term trend toward groundwater quality degradation; groundwater produced from the
Alluvial aquifer remains a viable municipal and agricultural water supply.

In 2002, as part of ongoing monitoring of wells for perchlorate contamination, perchlorate was
detected in one Alluvial well (the SCWD Stadium Well) located near the former Whittaker-
Bermite facility.  The detected concentration was slightly below the then-applicable Notification
Level for perchlorate (6 g/l, which was subsequently established as the Maximum Contaminant
Level for perchlorate in October 2007), and the well has now been replaced to restore that
component of municipal water supply that was impacted by perchlorate.  In early 2005,
perchlorate was detected in a second Alluvial well, VWC’s Well Q2.  After an interim period of
wellhead treatment, that well has now been returned to regular water supply service.  All other
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Alluvial wells operated by the Purveyors continue to be used for municipal water supply service;
those wells near the Whittaker-Bermite property are sampled in accordance with drinking water
regulations and perchlorate has not been detected.   The 2005 UWMP specifically addressed the
adequacy of groundwater supply in light of the inactivation of the impacted Alluvial wells; and it
addressed the plan and schedule for restoration of perchlorate-impacted wells, including the
protection of existing non-impacted wells.  As summarized in the 2010 UWMP, the replacement
and reactivation of the formerly impacted wells now adds to the overall ability to meet the
groundwater component of total water supply in the Valley.

The ongoing characterization and plan for control and cleanup of perchlorate in the Valley has
focused on the Saugus Formation.  In addition, however, on-site cleanup and control activities
that began in 2006, and continued through 2010, include continuation of soil cleanup on the
Whittaker-Bermite site, and continuation of pumping and treatment in the Northern Alluvium on
the Whittaker-Bermite site.  Expanded pumping and treatment, intended to effect perchlorate
containment in the Northern Alluvium, became operational in October 2007.  Under the direction
of the State Department of Toxic Substances Control (DTSC), Whittaker has submitted a
comprehensive site-wide remediation plan for the contaminants of concern in soil and
groundwater detected on the site.  A Draft Remedial Action Plan for Operable Units 2 through 6,
focused on soil remediation, was submitted to DTSC in 2009.  In January, 2011, Whittaker also
completed a Draft Feasibility Study for Operable Unit 7 to identify and select treatment
technologies for both on-site and off-site groundwater.  DTSC approved the Remedial Action
Plan for contaminated soils in Operable Units 2 through 6 on December 6, 2010 and Preparation
of the Remedial Design documents is underway.  Field implementation of the soil remediation is
expected to begin in fall 2011.

ES.3 Saugus Formation

The groundwater operating plan in the 2010 UWMP includes pumping from the Saugus in the
range of 7,500 to 15,000 afy in average/normal years; it also includes planned dry-year pumping
from the Saugus of 21,000 to 35,000 afy for one to three consecutive dry years.  As with the
operation plan for the Alluvium, the ranges of Saugus pumping are based on the updated
evaluation of groundwater basin yield, completed in 2009, which found those ranges of pumping
to be sustainable on a long-term basis.

Pumping from the Saugus Formation was about 8,100 af in 2010; on average, Saugus pumping
has been slightly more than 6,800 afy since 1980.  Both rates remain near the lower end of the
ranges included in the groundwater operating plans and in the UWMP.  As a result of long-term
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relatively low pumping from the Saugus Formation, groundwater levels in that aquifer have
remained generally constant to slightly increasing over the last 40 to 45 years; those trends
continued in 2010.

In 1997, ammonium perchlorate was discovered in four wells (Saugus 1, Saugus 2, V157, and
NC-11) completed in the Saugus Formation in the vicinity of the former Whittaker-Bermite
facility located generally toward the east, on the south side of the basin.  In 2006, a very low
level of perchlorate was detected in another Saugus municipal well (NC-13).  And in 2010, it
was detected further downgradient in a sixth Saugus well (V201).  To date, one of the impacted
wells has been destroyed and replaced, three have remained in or been returned to service with
treatment as required, one remains out of service with its capacity replaced by an alternate
source, and the most recently impacted well remains out of service with plans in development for
restoration or replacement.  As part of regular operation, those wells that remain in service are
sampled in accordance with drinking water regulations.  At these wells, perchlorate has either not
been detected or wellhead treatment is in place for the removal of perchlorate.  All other Saugus
wells owned and operated by the Purveyors remain available for municipal water supply service.

Work toward the ultimate remediation of perchlorate contamination, including the restoration of
impacted groundwater supply continued to progress in 2010, with focus on construction of
facilities to implement a jointly developed plan to “pump and treat” contaminated water from
two of the originally impacted wells to stop migration of the contaminant plume, and to deliver
treated water for municipal supply to partially replace impacted well capacity.  Environmental
review of the project was completed with adoption of a Mitigated Negative Declaration in
September 2005.  The Final Interim Remedial Action Plan was completed and approved by
DTSC in January 2006.  Construction of facilities and pipelines necessary to implement the
pump and treat program and to also restore inactivated well capacity began in November 2007.
Construction was completed in May, 2010, DPH issued an amendment to CLWA’s Operating
Permit in December, 2010, and two of the originally impacted Saugus wells (Saugus 1 and 2)
were placed back in service in January, 2011.  Through this reactivation, Castaic Lake Water
Agency’s Saugus Perchlorate Treatment Facility (SPTF) is now online and numerous monitoring
tests are performed each week in order to ensure the safety of the water leaving the plant.  The
Purveyors continue to have sufficient pumping capacity to meet the planned normal range of
Saugus pumping as described in the 2010 UWMP.
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ES.4 Imported Water

Historically comprised of only its SWP Table A Amount, CLWA’s imported water supplies now
consist of a combination of SWP water and water acquired from the Buena Vista Water Storage
District in Kern County.  CLWA’s contractual Table A Amount is 95,200 af of water from the
SWP.  Under the 2007 Water Acquisition Agreement with the Buena Vista Water Storage
District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio Bravo),
Buena Vista’s high flow Kern River entitlements (and other acquired waters that may become
available) are captured and recharged within the Rosedale-Rio Bravo’s service area on an
ongoing basis.  CLWA will receive 11,000 af of these supplies annually through either exchange
of Buena Vista’s and Rosedale-Rio Bravo’s SWP supplies or through direct delivery of water to
the California Aqueduct via the Cross Valley Canal.

CLWA’s final allocation of SWP water for 2010 was 50 percent of its Table A Amount, or
47,600 af.  The total available imported water supply in 2010 was 90,498 af, comprised of the
47,600 af of Table A supply, 11,000 af purchased from Buena Vista/Rosedale Rio Bravo, 28,303
af of 2008 and 2009 carryover delivered in 2010, 3,300 af delivered from the Semitropic Water
Banking and Exchange Program, and 295 af from the 2010 SWP Turnback Pool.  CLWA
deliveries to the Purveyors were 30,578 af.  Following disposition of available water supplies in
2010, carryover of 3,712 af from 2010 is available for 2011 water supply.  Water banking in
2010 included 32,256 af of water delivered to the Rosedale-Rio Bravo Water Banking and
Exchange Program.

CLWA has two groundwater banking agreements with the Semitropic Water Storage District in
Kern County.  In accordance with those amended agreements, over a twenty-year period (until
2022/2023), CLWA could withdraw up to 50,870 af of its Table A water that was stored in 2002
and 2003 to meet future Valley demands when needed.  Following the withdrawal of 4,950 af in
2009 (1,650 af utilized in 2009 and 3,300 af utilized in 2010), that balance is 45,920 af.  In
addition to the banking in Semitropic, CLWA finalized an agreement with the Rosedale-Rio
Bravo Water Storage District in 2005 and can now bank up to 100,000 afy of surplus Table A
Amount in that District’s Water Banking and Exchange Program.  In addition to 20,000 af
previously banked in both 2005 and 2006, CLWA banked 8,200 af of water in 2007, and 32,256
af of water in 2010.  In accordance with the provisions of that agreement, CLWA can withdraw
up to a total of 72,513 af of that water, at a rate up to 20,000 afy, to meet Valley water demands
when needed.  Additionally, as part of the Buena Vista Water Acquisition Agreement, CLWA is
entitled to 22,000 af of water that was stored in the Rosedale Rio-Bravo Water Banking and
Exchange Program in 2005 and 2006 on CLWA’s behalf.  As of 2011, CLWA maintains a
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recoverable total of 94,500 af in the Rosedale Rio-Bravo Water Banking and Exchange Program.

Since SWP water deliveries are subject to reduction when dry conditions occur in Northern
California, the 2010 UWMP includes programs, like the Semitropic and Rosedale-Rio Bravo
programs, for enhancing water supply reliability during such occurrences.  A capital
improvement program funded by CLWA has been established to provide facilities and additional
water supplies needed to firm up SWP water supplies during times of drought.

ES.5 Recycled Water

Recycled water service was initiated in July 2003 in accordance with CLWA’s Draft Reclaimed
Water System Master Plan (2002).  The amount of recycled water used for irrigation purposes, at
a golf course and in roadway median strips, was approximately 336 af in 2010.  CLWA and the
Purveyors completed programmatic CEQA analysis in early 2007 for full implementation of the
recycled water system as outlined in the Master Plan.  CLWA and the Purveyors are preparing
the design of the second phase of the Recycled Water Master Plan (Phase IIA) that will take
water from the Saugus Water Reclamation plant and distribute it to identified users to the north,
across the Santa Clara River and then to the west and the east, which will include service to
Santa Clarita Central Park.  Another new phase of the recycled water system (Phase IIC) is in
design to extend the system southward from the intersection of Valencia Boulevard and the Old
Road, south along Rockwell Canyon Road to the intersection of Orchard Village Road and
Lyons Avenue, serving large irrigation customers along its proposed alignment.  Collectively,
these phases will have design capacity to increase recycled water deliveries by about 1,500 afy.

ES.6 2011 Water Supply Outlook

In 2011, total water demands are expected to be about 82,000 af, slightly more than actual water
use last year, and consistent with the water demand projections in the 2010 UWMP.  It is
expected that water demands in 2011 will continue to be met with a generally similar mix of
water supplies comprised of local groundwater, supplemental SWP and other imported water,
and recycled water.

Announced on April 20, 2011, the latest allocation of water from the SWP in 2011 is 80 percent
of CLWA’s Table A Amount, or 76,160 af.  Combined with local groundwater from the two
aquifer systems (50,000 af), total Flexible Storage Account (6,060 af), net carryover of SWP
Table A allocation from 2010 used in 2011 (3,712 af), annual acquisition through the Buena
Vista Water/Rosedale Rio-Bravo Water Acquisition Agreement (11,000 af), and recycled water
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(500 af), the total available water supplies for 2011 are nearly 150,000 af.  As a result, CLWA
and the Purveyors anticipate having more than adequate supplies to meet all water demands in
2011.

In August, 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  The court order resulted in the preparation of a
new Biological Opinion (BO) requiring DWR to implement mitigation requirements with
resultant impacts on SWP water supply reliability.  The current SWP Delivery Reliability Report
2009, finalized in August, 2010, incorporates restrictions on SWP operations according to the
Biological Opinions of the U.S. Fish and Wildlife Service and the National Marine Fishery
Service issued on December 15, 2008 and June 4, 2009, respectively.  However, in December
2010, a federal judge overruled most of the 2008 federal biological opinion and invalidated
several of the criteria that reduced SWP’s water supply.  The effects of this reversal are still not
completely known, but will probably result in some relief from SWP pumping restrictions in the
long term.   The current SWP Delivery Reliability Report 2009 also considers the impacts on
SWP delivery reliability due to climate change, sea level rise, and vulnerability of the Delta’s
conveyance system and structure due to floods and earthquakes.  With these factors, the
Reliability Report projects long-term reliability of 60 percent during normal year hydrology.
CLWA staff has assessed the impact of the current Reliability Report on the CLWA reliability
analysis contained in the Agency’s 2005 UWMP and concluded in the 2010 UWMP that current
and anticipated supplies are available to meet anticipated water supply needs through the year
2050.

CLWA, the retail water Purveyors, Los Angeles County and the City of Santa Clarita have
formed the Santa Clarita Valley Water Committee.  The specific purpose of the Committee is to
work collaboratively to ensure the progressive implementation of water use efficiency programs
and manage the conjunctive use of the water supplies in the Santa Clarita Valley.  In terms of
short-term water supply availability, the Committee has determined that, while current
operational changes of the SWP are in effect, there are sufficient supplemental water supplies,
including SWP water, to augment local groundwater and other water supplies such that overall
water supplies will be sufficient to meet projected 2011 water requirements as reflected herein.

In any given year, SWP supplies may be reduced due to dry weather conditions or regulatory
factors.  During such an occurrence, the remaining water demands are planned to be met by a
combination of alternate supplies such as returning water from CLWA’s accounts in the
Semitropic Groundwater Storage Program and the Rosedale-Rio Bravo Water Banking and
Exchange Program, deliveries from CLWA’s flexible storage account in Castaic Lake Reservoir,
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local groundwater pumping, short-term water exchanges, and participation in DWR dry-year
water purchase programs.  Following the recovery of 4,950 af (with delivery of 1,650 af in 2009
and delivery of 3,300 in 2010), the banked excess 2002 and 2003 SWP Table A water in
Semitropic represents nearly 46,000 af of recoverable water for drought water supply.  In
addition, the banked excess SWP Table A water in 2005 and 2006, augmented by banked water
acquired through the Buena Vista/Rosedale-Rio Bravo Water Acquisition Agreement in 2005,
2006, 2007 and 2010, represent a total of more than 94,500 af of recoverable water for drought
water supply from the Rosedale-Rio Bravo Banking and Exchange Program.

Drought periods may affect available water supplies in any single year and for a duration usually
not longer than three consecutive years.  It is important to note that hydrologic conditions vary
from region to region throughout the state.  Dry conditions in Northern California affecting SWP
supply may not affect local groundwater and other supplies in Southern California, and the
reverse situation can also occur (as it did in 2002 and 2003).  For this reason, CLWA and the
Purveyors have emphasized developing a water supply portfolio that is diverse, especially in dry
years.  Diversity of supply is considered a key element of reliability, giving Valley water
Purveyors the ability to draw on multiple sources of supply to ensure reliable service during dry
years, as well as during normal and wet years.
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1. Introduction

1.1  Background

For most residents of the Santa Clarita Valley (Valley), domestic water service is provided by
four retail water Purveyors:  Castaic Lake Water Agency’s Santa Clarita Water Division
(SCWD), Los Angeles County Waterworks District 36 (LAWWD36), Newhall County Water
District (NCWD), and Valencia Water Company (VWC).  Together, the Purveyors provide water
to about 70,000 service connections.  As a State Water Contractor, Castaic Lake Water Agency
(CLWA) contracts for State Water Project water delivered from Castaic Lake, after which it is
treated, filtered, and disinfected at two CLWA treatment plants before distribution to the
Purveyors.  Staff of these entities meet regularly to coordinate the supply of water in the Valley.
Their respective service areas are shown in Figure 1-1.

While municipal water supply has grown to become the largest category of water use in the
Valley, there remains an agricultural and other small private water demand that is dependent on
local groundwater for its water supply.  Accordingly, ongoing agricultural water requirements
and the use of local groundwater to meet those requirements are considered in analyses of water
requirements and supplies as reported herein.  Also, in addition to municipal and agricultural
water uses in the Valley, water supply for a small fraction of Valley residents is provided by
individual private water supply wells.  The locations, construction details, annual pumping and
other information about these private wells are not currently available.  In the absence of detailed
information about private wells and associated water use, pumping as reported herein necessarily
includes an estimate of groundwater pumped from private wells; it is intended that this estimate
will be refined in the future as more information about the private wells is obtained.

For more than 25 years, CLWA and the Purveyors have reviewed and reported on the availability
of water supplies to meet all water requirements in the Valley.  Those reports have also
addressed local water resources, most notably groundwater, in the region.  Past studies have
assessed the condition of local groundwater aquifers, their hydrogeologic characteristics, aquifer
storage capacity, operational yield and recharge rate, groundwater quality and contamination,
and the ongoing conjunctive use of groundwater and imported water resources.

Other efforts have included developing drought contingency plans, coordinating emergency
response procedures and implementing Valley-wide conservation programs.  In 1985, the
Purveyors prepared the area’s first Urban Water Management Plan (UWMP.)  Information in the
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plan was coordinated among CLWA and the Purveyors to provide accurate, comprehensive and
consistent water supply and demand information for long term planning purposes.  In accordance
with the California Urban Water Management Planning Act, the Valley-wide UWMP has been
updated to extend water demand projections through 2050, and to describe the combination of
local groundwater, imported water supplies from the State Water Project, local recycled water
supplies, and planned other water supplies to meet the existing and projected water demands in
the Valley.  The 2010 UWMP describes the reliability of local groundwater resources and the
adequacy of groundwater supplies to meet that component of overall water supply; and it also
describes the mitigation of perchlorate contamination which had impacted several municipal
water supply wells, and the implementation of integrated control of perchlorate migration and
full restoration of perchlorate-impacted groundwater supply.

In 2009, primarily in preparation for the update of the UWMP in 2010, an updated analysis of
groundwater basin yield was completed to guide the ongoing use of groundwater and the
associated distribution of pumping to maintain groundwater use at a sustainable rate while also
addressing localized issues such as restoration of groundwater contamination which has
impacted local groundwater supplies since 1987.  The results of the updated groundwater basin
analysis are summarized in this Water Report.

1.2  Purpose and Scope of the Report

The purpose of this report, which is the thirteenth in a series of annual water reports that began to
describe water supply conditions in 1998, is to provide current information about water
requirements and available water supplies to meet those demands in the Santa Clarita Valley.
CLWA and the Purveyors began preparation of this series of reports in response to a request
made by the Los Angeles County Board of Supervisors in 1998.  Over the last few years, this
series of reports has also served as an annual summary of groundwater conditions in the Valley
in fulfillment of the commitment in the Santa Clarita Valley Groundwater Management Plan,
adopted in 2003, to regularly report on implementation of that Plan.

This report was prepared for Castaic Lake Water Agency, for CLWA’s Santa Clarita Water
Division, and for Los Angeles County Waterworks District 36, Newhall County Water District,
and Valencia Water Company.  It continues a format for providing information regarding water
uses and the availability of water supplies on an annual basis.  It is intended to be a helpful
resource for use by water planners and local land use planning agencies.  This report is
complemented by the more detailed Urban Water Management Plan for the area, which provides
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longer-term water supply planning over a 40-year period, and by a number of other technical
reports, some of which are specifically referenced herein.

1.3  Santa Clarita Valley Water Purveyors

As introduced above, four retail water Purveyors provide water service to most residents of the
Santa Clarita Valley.  Brief summary descriptions of those four Purveyors are as follows.

Castaic Lake Water Agency Santa Clarita Water Division has a service area that includes
a portion of the City of Santa Clarita and unincorporated portions of Los Angeles County in
the communities of Saugus, Canyon Country, and Newhall.  Water is supplied from both
groundwater and CLWA turnouts to about 28,900 service connections.

Los Angeles County Waterworks District 36 has a service area that encompasses
approximately 7,635 acres in the Hasley Canyon area and the unincorporated community of
Val Verde.  LAWWD 36 has nearly 1,400 service connections.  The District has traditionally
obtained its full water supply from a connection to the CLWA’s Castaic Conduit and
continued to do so in 2010.

Newhall County Water District’s service area includes portions of the City of Santa Clarita
and unincorporated portions of Los Angeles County in the communities of Newhall, Canyon
Country, Valencia, and Castaic.  NCWD supplies water from both groundwater and CLWA
turnouts to more than 9,600 service connections.

Valencia Water Company’s service area serves nearly 30,100 service connections in a
portion of the City of Santa Clarita and in the unincorporated communities of Castaic,
Newhall, Saugus, Stevenson Ranch, and Valencia.  VWC supplies water from both
groundwater and CLWA turnouts; VWC also delivers recycled water for a small amount of
non-potable use.

1.4  The Upper Santa Clara River Hydrologic Area and East Groundwater Subbasin

The Upper Santa Clara River Hydrologic Area (HA), as defined by the California Department of
Water Resources (DWR), is located almost entirely in northwestern Los Angeles County.  The
area encompasses about 654 square miles comprised of flat valley land (about 6 percent of the
total area) and hills and mountains (about 94 percent of the total area) that border the valley area.
The mountains include the Santa Susana and San Gabriel Mountains to the south, and the Sierra
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Pelona and Leibre-Sawmill Mountains to the north.  Elevations range from about 800 feet on the
valley floor to about 6,500 feet in the San Gabriel Mountains.  The headwaters of the Santa Clara
River are at an elevation of about 3,200 feet at the divide separating this hydrologic area from the
Mojave Desert.

The Santa Clara River and its tributaries flow intermittently from Lang Station westward about
35 miles to Blue Cut, just west of the Los Angeles-Ventura County line, where the River is the
outlet from the Upper Santa Clara River Hydrologic Area.  The principal tributaries of the River
in the Santa Clarita Valley are Castaic Creek, San Francisquito Creek, Bouquet Creek, and the
South Fork of the Santa Clara River.  In addition to tributary inflow, the Santa Clara River
receives treated wastewater discharge from the Saugus and Valencia Water Reclamation Plants,
which are operated by the Santa Clarita Valley Sanitation District.

The Santa Clara River Valley East Groundwater Subbasin, beneath the Santa Clarita Valley in
the Upper Santa Clara River HA, is the source of essentially all local groundwater used for water
supply in the Santa Clarita Valley.  Below Blue Cut, the Santa Clara River continues westward
through Ventura County to its mouth near Oxnard.  Along that route, the River traverses all or
parts of six groundwater basins in Ventura County (Piru, Fillmore, Santa Paula, Oxnard Forebay,
Oxnard Plain, and Mound) as shown in Figure 1-2.

There are two primary precipitation gages in the Santa Clarita Valley, the Newhall-Soledad 32c
gage and the Newhall County Water District gage (Figure 1-3).  The National Climatic Data
Center (NCDC) and Los Angeles County Department of Public Works (LADPW) have
maintained records for the Newhall-Soledad 32c gage since 1931.  Newhall County Water
District has maintained records for the NCWD gage since 1979.  The cumulative records from
these two gages correlate very closely, with the NCWD gage historically recording
approximately 25 percent more precipitation than the Newhall-Soledad 32c gage.  Recently,
since 2006, this relationship has been slightly different, with the NCWD gage recording
approximately 40% more precipitation than the Newhall-Soledad 32c gage.  The cause of this
change may be due to different equipment or practices at one of the gages, and will be
investigated further, but the overall offset is likely due to the location of the NCWD gage, which
is at the base of the mountains rimming the southern edge of the Santa Clarita Valley.

A third gage was established in December, 2006 near the Rio Vista Treatment Plant near the
main Santa Clara River channel and on the north side of the Valley (inset map on Figure 1-3).
This gage is managed through the CIMIS program by the Department of Water Resources, under
the name #204 Santa Clarita.  These data correlate well with the nearby precipitation gages in the
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Valley over the period of 2008 into 2010, and they are intended to be incorporated in future
monitoring and reporting on the Valley.  Comparison of overlapping records indicate that this
station records about 30% less precipitation than is measured at Newhall-Soledad, and about half
of what is measured at the NCWD gage.

The Santa Clarita Valley is characterized as having an arid climate.  Historically, intermittent
periods of below-average precipitation have typically been followed by periods of above-average
precipitation in a cyclical pattern, with each wetter or drier period typically lasting from one to
five years.  The longer-term precipitation records for the Newhall-Soledad 32c gage are
illustrated in Figure 1-3.  Long-term average precipitation at that gage is 17.8 inches (1931-
2010).  Figure 1-3 also shows the cumulative departure from mean annual precipitation.  In
general, periods of below-average precipitation have been longer and more moderate than
periods of above-average precipitation.  Recently, the periods from 1971 to 1976, 1984 to 1991
and 1999 to 2003 have been drier than average; the periods from 1977 to 1983, 1992 to 1996,
and 2004 to 2005 have been wetter than average.  More recently, with the exception of the
average annual rainfall total in 2008, the dry conditions that began in 2006, persisted through
2009.  2010 was an above average year (125% of normal) with 24.3 inches of precipitation.  It is
notable, that almost half of that amount came in the last quarter of the year, with 8.6 inches in
December. Despite the overall drier-than-average conditions, water demand in 2007 through
2010 was below that projected in the 2005 UWMP, and actual demand in 2010 was below the
short-term projection in the 2009 Water Report.  Early year precipitation in 2011 was
approximately 11.6 inches through March, or close to long-term average for that part of the year,
but water use was slightly higher than last year for the same period.  Combined with other water
supply considerations, discussed in Chapter 4, those conditions are expected to result in 2011
water requirements being slightly higher than water use in 2010.



Figure 1-1
CLWA and Purveyor Service Areas
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Figure 1-2
Santa Clara River Groundwater Subbasins
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Figure 1-3
Annual Precipitation and Cumulative Departure from

Mean Annual Precipitation at Newhall-Soledad 32c Gage
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2.  2010 Water Requirements and Supplies

Total water use in the Santa Clarita Valley was 80,200 af in 2010, a decrease of 6,400 af from
the previous year.  Of the total water demand, 64,100 af (80 percent) were for municipal use and
the remaining 16,100 af (20 percent) were for agricultural and other (miscellaneous) uses,
including estimated individual domestic uses.  The majority of decreased water demand is
attributable to a significant (8%) decrease in municipal water use from 2009.  The total water
demands were met by a combination of about 49,300 af from local groundwater resources (about
33,200 af for municipal supply and about 16,100 af for agricultural and other uses), about 30,600
af of SWP and other imported water, and about 300 af of recycled water.

Compared to the previous year, total water demand in the Santa Clarita Valley decreased by
about 7.4 percent in 2010, and was less than the short-term projected water requirement
estimated in last year’s Water Report.  The decrease in water use in 2010 is attributed to ongoing
very slow growth in the number of new service connections and continued water conservation
awareness as a result of state-wide dry conditions.  Growth over the last two years in each
Purveyor service area was notably lower than in the preceding four-year period, with total
additions of only about 400 new services connections in 2010, in notable contrast to the growth
rate of about 1,000 connections per year between 2005 to 2008, and in even greater contrast to
the predominant growth rate that was three times higher from the late 1990’s through 2004.  In
addition, the Purveyors and the local community continued to be aware of the Governor’s Alert
in June, 2008 with regard to drought conditions and potential water supply shortages followed by
the Governor’s Drought Emergency Declaration in February, 2009.  The widespread awareness
of dry conditions throughout the state and the perceived effects on water supply availability are
considered to be prime factors causing total water demand in 2010 to have continued to decline
over each of the preceding three years, and to be well below the demand projections in the 2005
UWMP.

The uses of local groundwater, augmented by imported water supplies to meet municipal water
requirements since 1980, when the importation of SWP water began, and also slightly
augmented by the use of recycled water, are summarized in Table 2-1.  Notable with regard to
municipal water requirements is that, through 2010, total municipal demand (64,100 af)
continues to be below (by about 20,000 af in 2010) the projections in the 2005 UWMP without
conservation, and about equal to the projections in the UWMP with conservation.
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Water supply utilization for all agricultural and other non-municipal uses is summarized in Table
2-2.  The category of Small Private Domestic, Irrigation and Golf Course Uses in Table 2-2
includes an estimated 500 af of small individual private pumping from the Alluvium.

Water supply utilization for all uses in the Santa Clarita Valley, again for the period 1980 to
present, is summarized in Table 2-3.  The trends in utilization of local groundwater and imported
water, complemented by the recent addition of recycled water, are graphically illustrated in
Figure 2-1.  As can be seen by inspection of Table 2-2 and Figure 2-1, total water use in the
Valley was nearly linearly increasing from the early 1980’s through 2007, with some weather-
related fluctuations in certain years.  As discussed above, total water use has progressively
declined over the last three years, from a peak slightly above 92,000 af in 2007 to 80,200 af in
2010.  The decreased demand in 2010 is the lowest in nearly a decade (since 2001).  Overall, the
increase in total water demand since the inception of supplemental SWP importation has been
from about 37,000 acre-feet in 1980 to the mid-80,000 acre-feet per year range through 2000-
2005, to the short-term peak in the low-90,000 acre-feet per year range in 2006 through 2008,
and back to the mid to low-80,000 af per year range over the last couple of years.

As can also be seen by inspection of Table 2-2 and Figure 2-1, most of the historical increase in
water demand has been met with generally increasing importation of SWP water, most recently
complemented by other imported water as discussed herein.  The recent decrease in water
demand has been met with a generally consistent amount of local groundwater and a decreased
use of imported water.  Since the early 1990’s, following a decade of generally decreased
groundwater use during the initial period of SWP importation, total groundwater pumping has
fluctuated from year to year, but has remained within a range between about 38,000 and 50,000
acre-feet per year through 2010.
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1980 1,126 9,467 0 10,593 0 - 0 0 1,170 2,363 3,533 0 5,995 1,644 - 7,639 1,126 16,632 4,007 - 21,765
1981 4,603 7,106 0 11,709 0 - 0 0 1,350 2,621 3,971 1,214 5,597 1,808 - 8,619 5,817 14,053 4,429 - 24,299
1982 6,454 4,091 0 10,545 145 - 145 0 1,178 2,672 3,850 3,060 3,415 897 - 7,372 9,659 8,684 3,569 - 21,912
1983 5,214 4,269 0 9,483 207 - 207 0 1,147 2,787 3,934 3,764 3,387 611 - 7,762 9,185 8,803 3,398 - 21,386
1984 6,616 6,057 0 12,673 240 - 240 0 1,549 2,955 4,504 4,140 4,975 854 - 9,969 10,996 12,581 3,809 - 27,386
1985 6,910 6,242 0 13,152 272 - 272 0 1,644 3,255 4,899 4,641 4,633 885 - 10,159 11,823 12,519 4,140 - 28,482
1986 8,366 5,409 0 13,775 342 - 342 0 1,842 3,548 5,390 5,051 5,167 1,427 - 11,645 13,759 12,418 4,975 - 31,152
1987 9,712 5,582 0 15,294 361 - 361 22 2,127 3,657 5,806 6,190 4,921 1,305 - 12,416 16,285 12,630 4,962 - 33,877
1988 11,430 5,079 63 16,572 434 - 434 142 2,283 4,041 6,466 7,027 4,835 2,300 - 14,162 19,033 12,197 6,404 - 37,634
1989 12,790 5,785 0 18,575 457 - 457 428 2,367 4,688 7,483 7,943 5,826 2,529 - 16,298 21,618 13,978 7,217 - 42,813
1990 12,480 5,983 40 18,503 513 - 513 796 1,936 4,746 7,478 7,824 5,232 3,516 - 16,572 21,613 13,151 8,302 - 43,066
1991 6,158 5,593 4,781 16,532 435 - 435 675 1,864 4,994 7,533 700 9,951 4,642 - 15,293 7,968 17,408 14,417 - 39,793
1992 6,350 8,288 2,913 17,551 421 - 421 802 1,994 5,160 7,956 6,338 6,615 2,385 - 15,338 13,911 16,897 10,458 - 41,266
1993 3,429 12,016 2,901 18,346 465 - 465 1,075 1,977 5,068 8,120 8,424 5,815 2,182 - 16,421 13,393 19,808 10,151 - 43,352
1994 5,052 10,996 3,863 19,911 453 - 453 906 2,225 5,103 8,234 7,978 6,847 2,565 - 17,390 14,389 20,068 11,531 - 45,988
1995 7,955 10,217 1,726 19,898 477 - 477 1,305 1,675 4,775 7,755 7,259 8,698 1,586 - 17,543 16,996 20,590 8,087 - 45,673
1996 9,385 10,445 2,176 22,006 533 - 533 1,213 1,803 4,871 7,887 6,962 12,433 326 - 19,721 18,093 24,681 7,373 - 50,147
1997 10,120 11,268 1,068 22,456 785 - 785 1,324 2,309 5,168 8,801 9,919 11,696 516 - 22,131 22,148 25,273 6,752 - 54,173
1998 8,893 11,426 0 20,319 578 - 578 1,769 1,761 4,557 8,087 9,014 10,711 149 - 19,874 20,254 23,898 4,706 - 48,858
1999 10,772 13,741 0 24,513 654 - 654 5,050 1,676 2,622 9,348 10,806 11,823 106 - 22,735 27,282 27,240 2,728 - 57,250
2000 13,751 11,529 0 25,280 800 - 800 6,024 1,508 2,186 9,718 12,004 12,179 1,007 - 25,190 32,579 25,216 3,193 - 60,988
2001 15,648 9,941 0 25,589 907 - 907 5,452 1,641 2,432 9,525 13,362 10,518 835 - 24,715 35,369 22,100 3,267 - 60,736
2002 18,916 9,513 0 28,429 1,069 - 1,069 5,986 981 3,395 10,362 15,792 11,603 965 - 28,360 41,763 22,097 4,360 - 68,220
2003 20,665 6,424 0 27,089 1,175 - 1,175 6,572 1,266 2,513 10,351 16,004 11,707 1,068 50 28,829 44,416 19,397 3,581 50 67,444
2004 22,045 7,146 0 29,191 854 380 1,234 5,896 1,582 3,739 11,217 18,410 9,862 1,962 420 30,654 47,205 18,970 5,701 420 72,296
2005 16,476 12,408 0 28,884 857 343 1,200 5,932 1,389 3,435 10,756 14,732 12,228 2,513 418 29,891 37,997 26,368 5,948 418 70,731
2006 16,548 13,156 0 29,704 1,289 - 1,289 5,898 2,149 3,423 11,470 16,313 11,884 2,449 419 31,065 40,048 27,189 5,872 419 73,528
2007 20,488 10,686 0 31,174 1,406 - 1,406 6,478 1,806 3,691 11,975 16,779 13,140 2,367 470 32,756 45,151 25,632 6,058 470 77,311
2008 18,598 11,878 0 30,476 1,354 - 1,354 5,428 1,717 4,195 11,340 16,325 14,324 1,770 311 32,730 41,705 27,919 5,965 311 75,900
2009 17,739 10,077 0 27,816 1,243 - 1,243 4,832 1,860 3,868 10,559 14,732 12,459 2,836 328 30,355 38,546 24,396 6,704 328 69,974
2010 15,188 10,607 0 25,795 1,141 - 1,141 3,035 2,323 4,173 9,531 11,214 13,054 2,995 336 27,599 30,578 25,984 7,168 336 64,066

Table 2-1

All Municipal Purveyors

Year

Water Supply Utilization by Municipal Purveyors

CLWA Santa Clarita Water Division Los Angeles County Waterworks District 36 Newhall County Water District Valencia Water Company

Note: Water use for SCWD was adjusted in the 2010 Water Report for 1980, 1981, 2001, 2002, 2003, 2005, 2006, and 2007 to reflect the correct amount; the annual totals were changed in Tables 2-1 and 2-3 by +8 af, -2 af, +45 af, -5 af, -3 af, -37 af, -598 af, and -181 af, respectively.
The Saugus Formation use was adjusted in the 2010 Water Report for 1980 and 1981 to shift 562 af and 521 af, respectively, from VWC municipal use shown in Table 2-1 to irrigation and golf course use shown in Table 2-2; the annual totals in Table 2-3 do not change.
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Year Alluvium
Saugus

Formation Total Alluvium
Imported
Water 1 Total Alluvium 2

Saugus
Formation 3 Total

Imported
Water 1 Alluvium

Saugus
Formation Total

1980 11,331 20 11,351 3,000 0 3,000 500 562 1,062 0 14,831 582 15,413
1981 13,237 20 13,257 3,000 0 3,000 500 521 1,021 0 16,737 541 17,278
1982 9,684 20 9,704 3,000 0 3,000 500 501 1,001 0 13,184 521 13,705
1983 7,983 20 8,003 3,000 0 3,000 500 434 934 0 11,483 454 11,937
1984 11,237 20 11,257 3,000 0 3,000 500 620 1,120 0 14,737 640 15,377
1985 9,328 20 9,348 3,000 0 3,000 500 555 1,055 0 12,828 575 13,403
1986 8,287 20 8,307 3,000 0 3,000 500 490 990 0 11,787 510 12,297
1987 6,512 20 6,532 3,000 0 3,000 500 579 1,079 0 10,012 599 10,611
1988 5,951 20 5,971 3,000 0 3,000 500 504 1,004 0 9,451 524 9,975
1989 6,243 20 6,263 3,000 0 3,000 500 522 1,022 0 9,743 542 10,285
1990 8,225 20 8,245 2,000 0 2,000 500 539 1,039 0 10,725 559 11,284
1991 7,039 20 7,059 2,240 0 2,240 500 480 980 0 9,779 500 10,279
1992 8,938 20 8,958 1,256 987 2,243 500 446 946 987 10,694 466 12,147
1993 8,020 20 8,040 1,798 443 2,241 500 439 939 443 10,318 459 11,220
1994 10,606 20 10,626 1,959 311 2,270 500 474 974 311 13,065 494 13,870
1995 11,174 20 11,194 2,200 6 2,206 500 453 953 6 13,874 473 14,353
1996 12,020 266 12,286 1,237 780 2,017 500 547 1,047 780 13,757 813 15,350
1997 12,826 445 13,271 1,000 1,067 2,067 500 548 1,048 1,067 14,326 993 16,386
1998 10,250 426 10,676 2,000 12 2,012 500 423 923 12 12,750 849 13,611
1999 13,824 479 14,303 1,842 20 1,862 500 509 1,009 20 16,166 988 17,174
2000 11,857 374 12,231 1,644 3 1,647 1,220 513 1,733 3 14,721 887 15,611
2001 12,661 300 12,961 1,604 0 1,604 1,224 573 1,797 0 15,489 873 16,362
2002 13,514 211 13,725 1,602 0 1,602 1,063 589 1,652 0 16,179 800 16,979
2003 10,999 122 11,121 2,273 0 2,273 931 504 1,435 0 14,203 626 14,829
2004 10,991 268 11,259 2,725 0 2,725 1,071 535 1,606 0 14,787 803 15,590
2005 8,648 6 8,654 2,499 0 2,499 1,133 499 1,632 0 12,280 505 12,785
2006 11,477 934 12,411 3,026 0 3,026 1,369 506 1,875 0 15,872 1,440 17,312
2007 9,968 971 10,939 2,085 0 2,085 1,088 656 1,744 0 13,141 1,627 14,768
2008 9,191 330 9,521 3,506 0 3,506 1,100 623 1,723 0 13,797 953 14,750
2009 11,061 379 11,440 3,432 0 3,432 1,097 595 1,692 0 15,590 974 16,564
2010 10,772 366 11,138 3,446 0 3,446 957 558 1,515 0 15,175 924 16,099

1.  Reflects State Water Project through 2006; includes imported water from State Water Project and Buena Vista WSD Agreement beginning in 2007.
2.  Robinson Ranch Golf Course irrigation and estimated private pumping.
3.  Valencia Country Club and Vista Valencia Golf Course irrigation.
Note: The Saugus Formation use was adjusted in the 2010 Water Report for 1980 and 1981 to shift 562 af and 521 af, respectively, from VWC municipal use shown in Table 2-1 to irrigation and golf course use shown in
Table 2-2; the annual totals in Table 2-3 do not change.

Table 2-2
Individual Water Supply Utilization by Agricultural and Other Users
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Year
Imported
Water 1 Alluvium

Saugus
Formation Recycled Water Total

1980 1,126 31,463 4,589 - 37,178
1981 5,817 30,790 4,970 - 41,577
1982 9,659 21,868 4,090 - 35,617
1983 9,185 20,286 3,852 - 33,323
1984 10,996 27,318 4,449 - 42,763
1985 11,823 25,347 4,715 - 41,885
1986 13,759 24,205 5,485 - 43,449
1987 16,285 22,642 5,561 - 44,488
1988 19,033 21,648 6,928 - 47,609
1989 21,618 23,721 7,759 - 53,098
1990 21,613 23,876 8,861 - 54,350
1991 7,968 27,187 14,917 - 50,072
1992 14,898 27,591 10,924 - 53,413
1993 13,836 30,126 10,610 - 54,572
1994 14,700 33,133 12,025 - 59,858
1995 17,002 34,464 8,560 - 60,026
1996 18,873 38,438 8,186 - 65,497
1997 23,215 39,599 7,745 - 70,559
1998 20,266 36,648 5,555 - 62,469
1999 27,302 43,406 3,716 - 74,424
2000 32,582 39,937 4,080 - 76,599
2001 35,369 37,589 4,140 - 77,098
2002 41,763 38,276 5,160 - 85,199
2003 44,416 33,599 4,207 50 82,273
2004 47,205 33,757 6,503 420 87,885
2005 37,997 38,648 6,453 418 83,516
2006 40,048 43,061 7,312 419 90,840
2007 45,151 38,773 7,685 470 92,079
2008 41,705 41,716 6,918 311 90,650
2009 38,546 39,986 7,678 328 86,538
2010 30,578 41,159 8,092 336 80,165

Table 2-3
Total Water Supply Utilization for Municipal, Agricultural and Other Uses

(Acre-Feet)

Note: Water use for SCWD was adjusted in the 2010 Water Report for 1980, 1981, 2001, 2002, 2003, 2005, 2006, and 2007 to reflect the correct
amount; the annual totals were changed in Tables 2-1 and 2-3 by +8 af, -2 af, +45 af, -5 af, -3 af, -37 af, -598 af, and -181 af, respectively.
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Total Water Supply Utilization

Santa Clarita Valley

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

1980 1985 1990 1995 2000 2005 2010

Year

W
at

er
 S

up
pl

y 
(a

cr
e-

fe
et

)

Imported Water Groundwater Recycled Total



3-1

3.  Water Supplies

Prior to 1980, local groundwater extracted from the Alluvium and the Saugus Formation was the
sole source of water supply in the Santa Clarita Valley.  Since 1980, local groundwater supplies
have been supplemented with imported SWP water supplies, augmented in 2007 by acquisition
of additional supplemental water from the Buena Vista Water Storage District.  Those water
supplies have also been slightly augmented by deliveries from CLWA’s recycled water program
since 2003.  This section describes the groundwater resources of the Santa Clarita Valley, SWP
and other imported water supplies, and the recycled water program in the Valley.

3.1  Groundwater Basin Yield

The groundwater basin generally beneath the Santa Clarita Valley, identified in the State
Department of Water Resources’ Bulletin 118 as the Santa Clara River Valley Groundwater
Basin, East Subbasin (Basin No. 4-4.07), is comprised of two aquifer systems.  The Alluvium
generally underlies the Santa Clara River and its several tributaries, and the Saugus Formation
underlies practically the entire Upper Santa Clara River area.  The mapped extent of the Santa
Clara River Valley East Subbasin in DWR Bulletin 118 and its relationship to the extent of the
CLWA service area are illustrated in Figure 3-1.  The mapped Subbasin boundary approximately
coincides with the outer extent of the Alluvium and Saugus Formation.

A 2001 Update Report on both the Alluvium and Saugus Formation Aquifers (Slade, 2002),
which updated analyses and interpretation of hydrogeologic conditions from earlier reports
(Slade, 1986 and 1988), included extensive detail on major aspects of the groundwater basin.
Notable parts of the Update Report relative to groundwater supply included findings that:

Analysis of historical groundwater levels and production indicates that there have been
no conditions that would be illustrative of groundwater overdraft.

Utilization of operational yield (as opposed to perennial yield) as a basis for managing
groundwater production would be more applicable in this basin to reflect fluctuating
utilization of groundwater in conjunction with imported SWP water.

Operational yield of the Alluvium would typically be 30,000 to 40,000 afy for wet and
normal rainfall years, with an expected reduction into the range of 30,000 to 35,000 afy
in dry years.
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Operational yield of the Saugus Formation would typically be in the range of 7,500 to
15,000 afy on a long-term basis, with possible short-term increases during dry periods
into a range of 15,000 to 25,000 afy, and to 35,000 afy if dry conditions continue.

Following on the 2001 Update Report (Slade, 2002), the groundwater component of overall
water supply in the Valley derives from a groundwater operating plan to meet water
requirements (municipal, agricultural and other non-municipal, and small individual domestic)
while maintaining the basin in a sustainable condition (i.e., no long-term depletion of
groundwater or interrelated surface water).  That operating plan also addresses groundwater
contamination issues in the basin, all consistent with the Groundwater Management Plan adopted
in 2003.  The groundwater operating plan is based on the concept that pumping can vary from
year to year to generally rely on increased groundwater use in dry periods and increased recharge
during locally wet periods, and to collectively assure that the groundwater basin is adequately
replenished through various wet/dry cycles.

The groundwater operating plan, summarized in Table 3-1, is as follows:

Alluvium – Pumping from the Alluvial Aquifer in a given year is related to local
hydrologic conditions in the eastern Santa Clara River watershed.  Pumping is expected
to typically range between 30,000 and 40,000 afy following normal and above-normal
rainfall years.  Due to hydrogeologic constraints in the eastern part of the basin, pumping
is expected to be typically reduced to between 30,000 and 35,000 afy following multiple
locally dry years.

Saugus Formation – Pumping from the Saugus Formation in a given year is related to
the availability of other water supplies, particularly from the SWP.  During average-year
conditions within the SWP system, Saugus pumping is expected to typically range
between 7,500 and 15,000 afy.  Planned dry-year pumping from the Saugus Formation is
expected to range between 15,000 and 25,000 afy during a drought year and can increase
to between 21,000 and 25,000 afy if SWP deliveries are reduced for two consecutive
years, and between 21,000 and 35,000 afy if SWP deliveries are reduced for three
consecutive years.  Such high pumping is expected to typically be followed by periods of
reduced (average-year) pumping, at rates between 7,500 and 15,000 afy, to enhance the
effectiveness of natural recharge processes that would cause groundwater levels and
storage volumes to recover after the higher pumping during dry years.
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Table 3-1
Groundwater Operating Plan for the Santa Clarita Valley

Aquifer
Groundwater Production (af)

Normal Years Dry Year 1 Dry Year 2 Dry Year 3
Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus 7,500 to 15,000 15,000 to 25,000 21,000 to 25,000 21,000 to 35,000
Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

In 2004, as part of analyzing the restoration of perchlorate-impacted groundwater supply in the
Valley, a numerical groundwater flow model was developed and calibrated for use in analyzing
the response of the groundwater basin to long-term operation at the operational yields noted
above, with focus on perchlorate extraction and the control of perchlorate migration in the basin.
That groundwater flow model was then utilized in 2005 to specifically analyze the sustainability
of groundwater supplies in both the Alluvium and the Saugus Formation through a long-term (78
year) hydrologic period that was selected to examine groundwater basin response to variations in
pumping in accordance with the operating plan.  Resultant projections of groundwater levels,
groundwater storage, and surface water flows showed the basin to respond in a long-term
sustainable manner, with no chronic depletion of groundwater levels, storage, or stream flows.
The analysis of groundwater sustainability was summarized in a Basin Yield Report (CH2M Hill
and LSCE, 2005), which included the following findings:

The groundwater basin has historically been, and continues to be, in good operating
condition and not in overdraft, as indicated by historical data.

The groundwater plan is sustainable over varying hydrologic conditions, because it is
feasible to intermittently exceed a long-term average yield for one or more years without
creating long-term adverse impacts to the groundwater system and the Santa Clara River.

The groundwater operating plan for the Alluvium and the Saugus Formation can be used
for long-term water supply planning purposes.  In particular, although increased pumping
from the Saugus Formation during dry periods can be expected to cause short-term
declines in groundwater levels, it is not projected to cause permanent declines in
groundwater discharges or streamflow.  Saugus groundwater levels can be expected to
recover to pre-drought conditions when pumping is reduced in subsequent wet to normal
years.
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The strategy around which the groundwater operating plan was designed (maximizing the
use of Alluvial Aquifer and imported water during years of normal or above-normal
availability of these supplies, while limiting the use of the Saugus Formation during these
periods, then temporarily increasing Saugus pumping during years when SWP supplies
are significantly reduced because of drought conditions) is viable on a long-term basis.

Together, the historical observations of basin conditions and the model simulations
together support the historical and ongoing confidence that groundwater can continue to
be a sustainable source of water supply under the groundwater operating plan.

In 2008, partly in preparation for the 2010 Urban Water Management Plan, and in part because
of recent events that can be expected to impact the future reliability of the supplemental water
supply from the State Water Project, the Purveyors initiated an updated analysis to further assess
groundwater development potential and possible augmentation of the groundwater operating
plan.  A further consideration in conducting an updated analysis of the basin was that global
climate change could alter local rainfall and associated recharge patterns, thus affecting local
groundwater supplies, i.e. the yield of the basin.  Finally, the Los Angeles County Flood Control
District (LACFCD) was planning a number of small flood control projects in the Santa Clarita
Valley; estimated amounts of conservation/groundwater recharge potential were being included
for each of the individual projects in the overall LACFCD planning, and the Purveyors had
interest in whether that potential could appreciably augment the yield of the basin.

The updated basin yield analysis, completed in August, 2009, concluded the following (LSCE
and GSI, 2009):

The 2008 Operating Plan, with currently envisioned pumping rates and distribution
comparable to the Operating Plan described above, will not cause detrimental short- or
long-term effects to the groundwater and surface water resources in the Valley and is,
therefore, sustainable.  Further, local conditions in the Alluvium in the eastern end of the
basin can be expected to repeat historical groundwater level declines during dry periods,
necessitating a reduction in desired Alluvial aquifer pumping due to decreased well yield
and associated actual pumping capacity during those periods.  However, those reductions
in pumping from the Alluvial aquifer can be made up by an equivalent amount of
increased pumping in other parts of the basin without disrupting basin-wide sustainability
or local pumping capacity in those other areas. For the Saugus Formation, the modeling
analysis indicated that it can sustain the pumping that is embedded the 2008 Operating
Plan.
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A Potential Operating Plan (Alluvial pumping between 41,500 and 47,500 afy) would
result in lower Alluvial groundwater levels, failure of the basin to fully recover (during
wet hydrologic cycles) from depressed storage that would occur during dry periods, and
generally declining trends in groundwater levels and storage.  Long-term lowering of
groundwater levels would also occur in the Saugus Formation (pumping between about
16,000 and nearly 40,000 afy) with only partial water level recovery occurring in the
Saugus. Thus, the Potential Operating Plan would not be sustainable over a long-term
period.

Several climate change models were examined to estimate the potential impacts on local
hydrology in the Santa Clarita Valley.  The range of potential climate change impacts
extends from a possible wet trend to a possible dry trend over the long term.  The trends
that range from an approximate continuation of historical average precipitation, to
something wetter than that, would appear to result in continued sustainability of the 2008
Operating Plan, again with intermittent constraints on full pumping in the eastern part of
the basin.  The potential long-term dry trend arising out of climate change would be
expected to decrease local recharge to the point that lower and declining groundwater
levels would render the 2008 Operating Plan unsustainable.  Ultimately it was recognized
that a wide range of potential global climate change produces a range of non-unique
results with respect to local hydrologic conditions and associated sustainable groundwater
supply.  Notable in the wide range of possibilities, however, was the output that, over a
20 to 25 year planning horizon of the 2005 UWMP, the range of relatively wet to
relatively dry hydrologic conditions would be expected to produce sustainable
groundwater conditions under the 2008 Groundwater Operating Plan.

Based on the preceding conclusions, groundwater utilization continues in accordance with the
2008 Operating Plan; and the Potential Operating Plan is not being considered for
implementation.

3.2  Alluvium – General

The spatial extent of the aquifers used for groundwater supply in the Valley, the Alluvium and
the Saugus Formation, are illustrated in Figure 3-1.  Geologic descriptions and hydrogeologic
details related to both aquifers are included in several technical reports including Slade (1986,
1988 & 2002), CH2M Hill (2005) and LSCE (2005), the 2005 UWMP and the 2010 UWMP.

Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), the 2005 UWMP, the 2009 Updated Basin Yield Report (LSCE and GSI), and the 2010
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UWMP, the management practice of the Purveyors continues to be to rely on groundwater from
the Alluvium for part of the overall municipal water supply, whereby total pumping from the
Alluvium (by municipal, agricultural, and small private pumpers) is in accordance with the 2008
groundwater Operating Plan, 30,000 to 40,000 afy following wet and normal years, with possible
reduction to 30,000 to 35,000 afy following multiple dry years.  Such operation will maximize
use of the Alluvium because of the aquifer’s ability to store and produce good quality water on a
sustainable basis, and because the Alluvium is capable of rapid recovery of groundwater storage
in wet periods.  As with many groundwater basins, it is possible to intermittently exceed a long-
term average yield for one or more years without long-term adverse effects.  Higher pumping for
short periods may temporarily lower groundwater storage and related water levels, as has been
the case in the Alluvium several times since the 1930's.  However, subsequent decreases in
pumping limit the amount of water level decline.  Normal to wet-period recharge results in a
rapid return of groundwater levels to historic highs.  Historical groundwater data collected from
the Alluvium over numerous hydrologic cycles continue to provide assurance that groundwater
elevations, if locally lowered during dry periods, recover in subsequent average or wet years.
Such water level response to rainfall is a significant characteristic of permeable, porous, alluvial
aquifer systems that occur within large watersheds.  In light of these historical observations,
complemented by the long-term sustainability analysis using the numerical groundwater flow
model, there is ongoing confidence that groundwater will continue to be a sustainable source of
water supply at the rates of pumping described in the Basin Yield Report, as incorporated in the
2005 UWMP, and as described in the 2009 Updated Basin Yield Report, and incorporated in the
2010 UWMP.

Long-term adverse impacts to the Alluvium could occur if the amount of water extracted from
the aquifer were to exceed the amount of water that recharges the aquifer over an extended
period.  However, the quantity and quality of water in the Alluvium and all significant pumping
from the Alluvium are routinely monitored, and no long-term adverse impacts have ever been
evident.  Ultimately, the Purveyors have identified cooperative measures to be taken, if needed,
to ensure sustained use of the aquifer. Such measures include but are not limited to the
continuation of conjunctive use of SWP and other imported supplemental water with local
groundwater, artificial recharge of the aquifer with local runoff or other surface water supplies,
financial incentives discouraging extractions above a selected limit, expanded use of other water
supplies such as recycled water, and expanded implementation of demand-side management,
including conservation.
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3.2.1 Alluvium – Historical and Current Conditions

Total pumping from the Alluvium in 2010 was about 41,200 af, an increase of 1,200 af from the
preceding year.  Total Alluvium pumping was slightly above the upper end of the groundwater
Operating Plan range.  However, as discussed in the balance of this section, groundwater level
response to that amount of pumping has remained consistent with historically observed
conditions, with no negative changes that might indicate pumping in excess of a sustainable
amount; overall, the combination of 2010 pumping and groundwater level response suggest that
the Operating Plan range does not reflect absolute groundwater pumping limits.  Of the total
Alluvial pumping in 2010, about 26,000 af (63 percent) was for municipal water supply, and the
balance, about 15,200 af (37 percent), was for agriculture and other smaller uses, including
individual domestic uses.  In a longer-term context, there has been a change in
municipal/agricultural pumping distribution since SWP deliveries began in 1980, toward a higher
fraction for municipal water supply (from about 50 percent to more than 65 percent of Alluvial
pumpage), which reflects the general land use changes in the area.  Ultimately, on a long-term
average basis since the beginning of imported water deliveries from the SWP, total Alluvial
pumping has been about 32,600 afy, which is at the lower end of the range of operational yield of
the Alluvium.  That average has been higher over the last decade, about 38,700 afy, which
remains within the range of operational yield of the Alluvium.  The overall historic record of
Alluvial pumping is illustrated in Figure 3-2.

Groundwater levels in various parts of the basin have historically exhibited different responses to
both pumpage and climatic fluctuations.  During the last 20 to 30 years, depending on location,
Alluvial groundwater levels have remained nearly constant (generally toward the western end of
the basin), or have fluctuated from near the ground surface when the basin is full, to as much as
100 feet lower during intermittent dry periods of reduced recharge (generally toward the eastern
end of the basin).  For illustration of the various groundwater level conditions in the basin, the
Alluvial wells have been grouped into areas with similar groundwater level patterns, as shown in
Figure 3-3.  The groundwater level records have been organized into hydrograph form
(groundwater elevation vs. time) as illustrated in Figures 3-4 and 3-5.   Also shown on these
plots is an annual marker indicating whether the year had a below-average amount of rainfall.
The wells shown on these plots are representative of the respective areas, showing the range of
values (highest to lowest elevation) through each area, and containing a sufficiently long-term
record to illustrate trends over time.

Situated along the upstream end of the Santa Clara River Channel, the ‘Mint Canyon’ area,
located at the far eastern end of the groundwater basin, and the nearby ‘Above Saugus WRP’
area generally exhibit similar groundwater level responses (Figure 3-4) to hydrologic and
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pumping conditions.  These parts of the Valley have historically experienced a number of
alternating wet and dry hydrologic conditions during which groundwater level declines have
been followed by returns to high or mid-range historic levels.  When water levels are low, well
yields and pumping capacities in this and other eastern areas can be impacted.  The affected
Purveyors typically respond by increasing use of Saugus Formation and imported (SWP)
supplies, as shown in Table 2-3.  The Purveyors also shift a fraction of the Alluvial pumping that
would normally be supplied by the eastern areas to areas further west, where well yields and
pumping capacities remain fairly constant because of smaller groundwater level fluctuations.
Recent wet and dry periods illustrate the groundwater level response to managed Alluvial
pumping.  The five-year period of 1999-2003 saw water level declines on the order of 50 to 60
feet; pumping was gradually reduced by 50 percent over that period and water levels stopped
declining.  Subsequent wet conditions in late 2004, continuing into 2005, resulted in full
recovery of groundwater storage.  With such high groundwater levels, higher pumping was
resumed in the ‘Mint Canyon’ area in 2005 and 2006 and has again been gradually decreased
through the recent dry period.  As shown in Figure 3-6, the Purveyors decreased total Alluvial
pumping from the ‘Mint Canyon’ area from 12,000 afy in 2006 to 7,000 afy in 2010, and
correspondingly increased pumping in the western areas of the Valley over the drier-than-
average period. Continuing through 2010, the decrease in pumping in the ‘Mint Canyon’ area has
corresponded with a cessation of groundwater level decline; water levels remain within the
historic range of levels over similar wet/dry periods.

Just below the ‘Mint Canyon’ area, the ‘Above Saugus WRP’ area has shown similar water level
trends.  While the pumping trends are similar to the ‘Mint Canyon’ area, pumping here has been
less by about half.  The long-term average of pumping as shown in Figure 3-6 is about 3,500 afy,
and the pumping response to hydrologic cycles follows the upstream area by a couple of years.
Here the water levels also remain within the range of historical levels, as expected with managed
pumping rates and a single wet year in 2010, following a multi-year dry period.

In the ‘Bouquet Canyon’ area, pumping has remained relatively constant for the last ten years at
about 1,700 afy, and water levels have fluctuated with consecutive wet or dry years.  During and
since the most recent wet conditions of 2004 and 2005, water levels returned to within historic
mid-range levels.  This groundwater level response to wet/dry years and pumping is typical for
this area of the basin and, in 2010, levels remained within their historic range.

In the western parts and lower elevations of the Alluvium, groundwater levels respond to
pumping and precipitation in a similar manner, but to an attenuated or limited extent compared to
those situated in the eastern, higher elevation areas.  As shown in the western group of
hydrographs in Figure 3-5, groundwater level fluctuations become more subtle moving westward
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and lower in the Valley.  The ‘Below Saugus WRP’ area, along the Santa Clara River
immediately downstream of the Saugus Water Reclamation Plant, and the ‘San Francisquito
Canyon’ area generally exhibit similar groundwater level trends.  In this middle part of the basin,
historical groundwater levels were lower in the 1950's and 60's than current levels.  Groundwater
levels in this area notably recovered as pumping declined through the 1960's and 1970's.  They
have subsequently sustained generally high levels for much of the last 30 years, with three dry-
period exceptions: mid-1970's, late 1980's to early 1990's, and the late 1990’s to early 2000’s.
Recoveries to previous high groundwater levels followed both of the short dry-period declines in
the 1970's and 1990's.  More recently, groundwater levels recovered significantly in both areas,
to historic highs, following a wetter-than-average year in 2004 and significantly wet 2005.  With
the exception of a couple of years, pumping has been generally constant at about 6,000 afy since
the mid 1990’s in the ‘Below Saugus WRP’ area.  In the ‘San Francisquito Canyon’ area, annual
pumping has approximately doubled since 2005, compared to the long-term average of 1,500
afy.  In 2010, the single wet year after a multi-year period of below-average precipitation,
groundwater levels in these two areas remain in mid-range to high historical range.

The ‘Castaic Valley’ area is located along Castaic Creek below Castaic Lake.  Below that and
along the Santa Clara River, downstream of the Valencia Water Reclamation Plant, is the ‘Below
Valencia WRP’ area, where discharges of treated effluent from the Valencia WRP to the Santa
Clara River contribute to groundwater recharge.  In the ‘Castaic Valley’ area, groundwater levels
continue to remain fairly constant, with slight responses to climatic and other fluctuations, since
the 1950’s (Figure 3-5).  In the ‘Castaic Valley’ area, pumping has remained relatively constant
over the last 25 years at about 5,200 afy, with a recent slight downward trend.  Small changes in
groundwater levels over the last five years are consistent with other short-term historical
fluctuations around the Valley, but in the long-term, a generally constant trend remained through
2010.  In the ‘Below Valencia WRP’ area, pumping notably increased through the 1990’s but has
since remained relatively stable over the last seven years, at about 12,000 afy (Figure 3-6).
Despite the higher pumping rate, groundwater levels in this area exhibit slight, if any, response to
either pumping or climatic fluctuations, and have remained fairly constant since the 1950’s
through 2010 (Figure 3-5).

In summary, depending on the period of available data, all the history of groundwater levels in
the Alluvium shows the same general picture: recent (last 30 years) groundwater levels have
exhibited historic highs; in some locations, there are intermittent dry-period declines (resulting
from use of some groundwater from storage) followed by wet-period recoveries (and associated
refilling of storage space).  On a long-term basis, whether over the last 30 years since
importation of supplemental SWP water, or over the last 40 to 50 years (since the 1950's - 60's),
the Alluvium shows no chronic trend toward decreasing water levels and storage, and thus shows
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no symptoms of water level-related overdraft.  Consequently, pumping from the Alluvium has
been and continues to be sustainable, well within the operational yield of that aquifer on a long-
term average basis, and also within the operating yield in almost every individual year.

3.3  Saugus Formation – General

Saugus wells operated by the Purveyors are located in the southern portion of the basin, south of
the Santa Clara River (Figure 3-7).  Consistent with the 2001 Update Report (Slade), the 2005
Basin Yield Report (CH2M Hill and LSCE), and the 2009 Updated Basin Yield Report (LSCE
and GSI), the Purveyors have utilized the Saugus in accordance with the original (and the 2008)
groundwater Operating Plan, in the range of 7,500 to 15,000 afy in average/normal years, with
planned dry-year pumping of 15,000 to 35,000 afy for one to three consecutive dry years, when
shortages to CLWA’s SWP water supplies could occur.  Such high pumping would be followed
by periods of lower pumping (7,500 to 15,000 afy in average/normal years as noted above) in
order to allow recharge to recover water levels and storage in the Saugus.  Maintaining the
substantial volume of water in the Saugus Formation remains an important strategy to help
maintain water supplies in the Santa Clarita Valley during drought periods.

3.3.1 Saugus Formation – Historical and Current Conditions

Total pumping from the Saugus in 2010 was about 8,100 af, or about 400 af more than in the
preceding year.  Of the total Saugus pumping in 2010, most (about 7,200 af) was for municipal
water supply, and the balance (900 af) was for agricultural and other irrigation uses.
Historically, groundwater pumping from the Saugus peaked in the early 1990’s and then steadily
declined through the remainder of that decade.  Since then, Saugus pumping has been in the
range of about 4,000 to 8,000 afy, with the recent 5-year average at about 7,500 af per year.
Most of the increase has been over the last two years, as the municipal use of Saugus water over
the previous five-year period (2004-2008) had been relatively constant.  On a long-term basis
since the importation of SWP water, total pumping from the Saugus Formation has ranged
between a low of about 3,700 afy (in 1999) and a high of nearly 15,000 afy (in 1991); average
pumping from 1980 to present has been slightly more than 6,800 afy.  These pumping rates
remain well within, and generally at the lower end of the range of Operating Yield of the Saugus
Formation.  The overall historic record of Saugus pumping is illustrated in Figure 3-8.

Unlike the Alluvium, which has an abundance of wells with extensive water level records, the
water level data for the Saugus Formation are limited by both the distribution of the wells in that
Formation and the periods of water level records.  The wells that do have water level records
extending back to the mid-1960’s indicate that groundwater levels in the Saugus Formation were
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highest in the mid-1980’s and are currently higher than they were in the mid-1960’s (Figure 3-9).
Based on these data, there is no evidence of any historic or recent trend toward permanent water
level or storage decline.  There continue to be seasonal fluctuations in groundwater levels but the
prevalent longer-term trend is one of general stability.

Consistent with the 2001 Update Report (Slade), the 2005 Basin Yield Report (CH2M Hill and
LSCE), the 2005 UWMP, the 2009 Updated Basin Yield Report (LSCE and GSI, 2009), and the
2010 UWMP, the Purveyors continue to maintain groundwater storage and associated water
levels in the Saugus Formation so that supply is available during drought periods, when Alluvial
pumping might be reduced and/or SWP or other supplemental supplies also decreased.  The
period of increased pumping during the early 1990’s is a good example of this management
strategy.  Most notably, in 1991, when SWP deliveries were substantially reduced, increased
pumping from the Saugus made up almost half of the decrease in SWP deliveries.  The increased
Saugus pumping over several consecutive dry years (1991-1994) resulted in short-term declining
groundwater levels, reflecting the use of water from storage.  However, groundwater levels
subsequently recovered when pumping declined, reflecting recovery of groundwater storage in
the Saugus Formation.

3.4  Imported Water

CLWA obtains the majority of its water supplies from the State Water Project (SWP), which is
owned and operated by the California Department of Water Resources (DWR).  CLWA is one of
29 contractors holding long-term SWP contracts with DWR.  SWP water originates as rainfall
and snowmelt in northern and central California.  Runoff is stored in Lake Oroville, which is the
project’s largest storage facility.  The water is then released from Lake Oroville down the
Feather River to the Sacramento River and through the Sacramento-San Joaquin Delta.  Water is
diverted from the Delta into the Clifton Court Forebay, and then pumped into the 444-mile long
California Aqueduct.  SWP water is temporarily stored in San Luis Reservoir, which is jointly
operated by DWR and the U.S. Bureau of Reclamation.  Prior to delivery to CLWA, SWP
supplies are stored in Castaic Lake, a terminal reservoir located at the end of the West Branch of
the California Aqueduct.

CLWA’s service area covers approximately 195 square miles (124,800 acres), including the City
of Santa Clarita and surrounding unincorporated communities.  SWP water from Castaic Lake is
treated, filtered and disinfected at CLWA’s Earl Schmidt Filtration Plant and Rio Vista Water
Treatment Plant, which have a combined treatment capacity of 86 million gallons per day.
Treated water is delivered from the treatment plants by gravity flow to each of the four
Purveyors through a distribution network of pipelines and turnouts.  At present, CLWA delivers
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water to the four Purveyors through 26 potable turnouts as schematically illustrated in Figure 3-
10.

In 2010, CLWA fulfilled the following major accomplishments in order to enhance, preserve,
and strengthen the quality and reliability of existing and future supplies:

coordinated preparation of the 2010 Urban Water Management Plan
continued participation in a long-term water banking programs with Rosedale-Rio Bravo
Water Storage District and the Semitropic Water Storage District. 32,256 af of water
were delivered to the Rosedale-Rio Bravo Water Storage District, and 3,300 acre-feet
were delivered to the purveyors after withdrawal from the Semitropic Water Storage
District,
continued implementation of the AB 3030 Groundwater Management Plan,
continued implementation of the water conservation Best Management Practices,
including measures in the Santa Clarita Valley Water Use Efficiency Plan
continued participation in the Santa Clarita Valley Water Committee
completed construction, and placed into operation, treatment and distribution facilities
for restoration of a portion of municipal well capacity impacted by perchlorate
contamination,
continued cooperative effort with the U.S. Army Corps of Engineers for characterization
studies of the former Whittaker-Bermite site and in a task force effort with the City of
Santa Clarita, local legislators, and state agencies to effect the cleanup and remediation of
all aspects of the former Whittaker-Bermite site, including perchlorate contamination of
local groundwater,
continued construction of the expansion of the Rio Vista Water Treatment Plant from 30
mgd to 60 mgd, and
continued recycled water service.

3.4.1 State Water Project Table A Supplies

Each SWP contractor has a specified water supply amount shown in Table A of its contract that
currently totals approximately 4.1 million af.  The term of the CLWA contract is through 2038
and is renewable after that year.  Although the SWP has not been fully completed, the SWP can
deliver nearly all 4.1 million af of Table A Amounts during certain wet years.
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CLWA has a contractual Table A Amount of 95,200 af per year of water from SWP.1  On
November 30, 2009, the initial allocation for 2010 was announced as 5 percent.  The allocation
was increased to 20 percent on March 30, 2010, to 30 percent on April 22, 2010, to 40 percent on
May 3, 2010, to 45 percent on May 20, 2010, and finally to 50 percent on June 22, 2010.  The
allocation was not subsequently changed.  CLWA’s final allocation of Table A Amount for 2010
was thus 50 percent, or 47,600 af.

In addition to its Table A Amount, CLWA has access to 4,684 af of “flexible storage” in Castaic
Lake.  In 2005, CLWA negotiated an agreement with the Ventura County SWP contractors to
allow CLWA to utilize their flexible storage account of 1,376 af.  In combination, this provides
total flexible storage of 6,060 af, which is maintained in Castaic Lake for use in a future dry
period or an emergency.  This amount was available in 2010, but was not utilized due to other
available supplies.

Also in 2005, CLWA completed an agreement to participate in a long-term water banking
program with Rosedale-Rio Bravo Water Storage District in Kern County.  CLWA delivered
20,000 af of its excess Table A water into storage in both 2005 and 2006.  CLWA delivered
another 8,200 af into that storage account in 2007 and contributed 32,256 af of SWP and Buena
Vista-Rosedale Rio Bravo water to the bank in 2010.  This long-term program will allow the
storage up to 100,000 af at any one time, and will provide significant dry year reliability for the
Santa Clarita Valley.

The other banking component of CLWA’s imported water supply reliability program is
comprised of two agreements with Semitropic Water Storage District whereby CLWA banked
surplus Table A water supply in 2002 and 2003.  Notable in 2009 was the first recovery of water

1 Of CLWA’s 95,200 af annual Table A Amount, 41,000 afy was permanently transferred to CLWA in 1999 by Wheeler Ridge-Maricopa Water
Storage District, a member unit of the Kern County Water Agency. CLWA’s EIR prepared in connection with the 41,000 afy water transfer was
challenged in Friends of the Santa Clara River v. Castaic Lake Water Agency (Los Angeles County Superior Court) (“Friends”). On appeal, the
Court of Appeal held that since the 41,000 afy EIR tiered off the Monterey Agreement EIR that was later decertified, CLWA would also have to
decertify its EIR as well and prepare a revised EIR. CLWA was not prevented from using any water that is part of the 41,000 afy transfer. Under
the jurisdiction of the Los Angeles County Superior Court, CLWA prepared and circulated a revised Draft EIR for the transfer. CLWA approved
the revised EIR in late 2004 (“2004 EIR”) and lodged the EIR with the Los Angeles Superior Court. Thereafter, the case was dismissed with
prejudice (i.e., permanently).

In January 2005, two new challenges to CLWA’s 2004 EIR were filed in the Ventura County Superior Court by the Planning and Conservation
League (“PCL”) and by the California Water Impact Network (“CWIN”); these cases were consolidated and transferred to Los Angeles County
Superior Court, Planning and Conservation League v. Castaic Lake Water Agency (Los Angeles County Superior Court,) (“PCL Action”). In
May 2007, a final Statement of Decision was filed by the trial court in the PCL Action. It included a determination that the transfer is valid and
cannot be terminated or unwound. The trial court did find one defect in the 2004 EIR, requiring Judgment to be entered against CLWA. The
defect, however, did not relate to the environmental conclusions reached in the 2004 EIR. Notices of Appeal were filed by PCL and CWIN and
the Agency, Kern County Water Agency, and Wheeler Ridge-Maricopa Water Storage District filed notices of cross-appeals. On December 17,
2009, the Court of Appeal issued a published opinion in which it reversed the trial court’s Judgment, and found that the 41,000 afy EIR fully
complied with CEQA, and remanded the matter to the trial court with directions to issue a new judgment denying PCL’s and CWIN’s challenges
in their entirety.  A petition for rehearing was filed by PCL and CWIN on January 4, 2010 but was denied on January 14, 2010.  On January 26,
2010, PCL and CWIN filed a petition for review with the California Supreme Court, but the Court denied the petition on March 10, 2010.
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from the 2002 account; of 4,950 af withdrawn in 2009, 1,650 af was delivered for water supply
in the Valley in 2009, and the 3,300 af balance was delivered in 2010.

As delineated in Table 3-2, with the 50 percent Table A allocation and other imported water
supplies, including 28,303 af of carryover from 2008 and 2009, CLWA had total available
supply of 90,498 af in 2010, the largest part of which was delivered to the Rosedale-Rio Bravo
Water Banking Program (32,256 af) and to the Purveyors (30,578 af), leaving 26,186 af of Table
A Amount available for carryover to 2011.  As summarized in Chapter 4, CLWA was able to use
3,712 af of the total available 2010 carryover before the SWP system reservoirs went into a
‘spill’ mode due to wet hydrologic conditions.

3.4.2 Other Imported Water Supplies

In early 2007, CLWA finalized a Water Acquisition Agreement with the Buena Vista Water
Storage District (Buena Vista) and the Rosedale-Rio Bravo Water Storage District (Rosedale-Rio
Bravo) in Kern County.  Under this Program, Buena Vista’s high flow Kern River entitlements
(and other acquired waters that may become available) are captured and recharged within
Rosedale-Rio Bravo’s service area on an ongoing basis.  CLWA receives 11,000 af of these
supplies annually through either exchange of Buena Vista’s and Rosedale-Rio Bravo’s SWP
supplies or through direct delivery of water to the California Aqueduct via the Cross Valley
Canal.

In 2008, CLWA entered into the Yuba Accord Agreement, which allows for the purchase of
water from the Yuba County Water Agency through the Department of Water Resources to 21
State Water Project contractors (including CLWA) and the San Luis and Delta-Mendota Water
Authority.  Up to 850 of non-SWP supply is available to CLWA in critically dry years.  Under
certain hydrologic conditions, additional water may be available to CLWA from this program.
CLWA chose not to purchase any water from this source in 2010.

3.4.3 Imported Water Supply Reliability

The current SWP Delivery Reliability Report 2009, issued in August, 2010, incorporates
restrictions on SWP operations according to the Biological Opinions of the U.S. Fish and
Wildlife Service and the National Marine Fishery Service issued on December 15, 2008 and June
4, 2009, respectively.  However, in December 2010, a federal judge overruled most of the 2008
federal biological opinion and invalidated several of the criteria that reduced SWP’s water
supply.  The effects of this reversal are still not completely known, but will probably result in
some relief from SWP pumping restrictions in the long term.   The current SWP Delivery



Table 3-2
2010 CLWA Imported Water Supply and Disposition

(acre-feet)

Supply
Net 2008 and 2009 SWP Carryover to 2010 1 28,303
Buena Vista/Rosedale Rio-Bravo 11,000
Yuba County Accord Water 0
2010 SWP Turnback Pool Water 295
Semitropic Water Banking and
Exchange Program 3,300

2010 Final SWP Table A Allocation 2 47,600
Total 2010 Imported Water Supply 90,498

Disposition
Purveyor Deliveries (Total) 30,578

CLWA SCWD 15,188
Valencia Water Company 11,214
Newhall County Water District 3,035
Los Angeles County WWD 36 1,141

Deliveries to Devil’s Den 768
CLWA/DWR/Purveyor Metering3 710
Rosedale – Rio Bravo Water Banking and
Exchange Program 32,256

2010 Table A Carryover to 20114 26,186
Total 2010 Imported Water Disposition 90,498

1. Total 2008 and 2009 carryover to 2010; amount used by CLWA, based on final DWR
delivery accounting was 28,303 af.

2. Final 2010 allocation was 50% of contractual Table A amount of 95,200
        acre-feet, which progressed as follows:

  Initial allocation, November 30, 2009 5%
Allocation increase, February 23, 2010  15%
Allocation increase, March 30, 2010  20%
Allocation increase, April 22, 2010  30%
Allocation increase, May 3, 2010  40%
Allocation increase, May 20, 2010  45%
Final allocation, June 22, 2010  50%

3. Reflects meter reading differences.

4. Total 2010 Table A carryover to 2011.
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Reliability Report 2009 also considers the impacts on SWP delivery reliability due to climate
change, sea level rise, and vulnerability of the Delta’s conveyance system and structure due to
floods and earthquakes.  With these factors, the Reliability Report projects long-term reliability
of 60 percent during normal year hydrology.  CLWA staff has assessed the impact of the current
Reliability Report on the CLWA water supply and concluded in the 2010 UWMP that current
and anticipated supplies are available to meet anticipated water supply needs through the year
2050.

Groundwater banking and conjunctive use offer significant opportunities to improve water
supply reliability for CLWA.  Groundwater banking is the process of storing available supplies
of water in groundwater basins during wet years or when supplemental water is otherwise
available.  During dry periods, or when imported water supply availability is reduced, banked
water can be recovered from groundwater storage to replace, or firm up, the imported water
supply deliveries.

As described herein, CLWA has entered into two groundwater banking programs and now has,
in aggregate, more than 140,000 af of recoverable water in banked groundwater storage outside
the local groundwater basin.  The first component of CLWA’s overall groundwater banking
program is the result of two 10-year agreements between CLWA and Semitropic Water Storage
District whereby, over the terms of the two agreements, CLWA can withdraw up to 45,920 af of
SWP Table A water that it stored in Semitropic to meet Valley demands when needed in dry
years (45,920 af is the net recoverable balance after originally banking 24,000 af in 2002 and
32,522 af in 2003, and withdrawing 4,950 af in 2009 for delivery in 2009 and 2010).  In April,
2011, Semitropic and CLWA extended the original agreements by 10 years to 2022/2023.  The
second component of the program, the long-term Rosedale-Rio Bravo Water Banking and
Exchange Program in Kern County, has a recoverable total of 94,513 acre-feet in storage
(including 32,256 af delivered in 2010, less contractual losses).

Conjunctive use is the purposeful integrated use of surface water and groundwater supplies to
maximize water supply from the two sources.  CLWA and the Purveyors have been
conjunctively utilizing local groundwater and imported surface water since the initial importation
of SWP water in 1980.  The groundwater banking programs described above allow CLWA to
firm up the imported water component of conjunctive use in the Valley by storing surplus SWP
and other water, in wet years, in groundwater basins outside the Valley.  This allows recovery
and importation of that water as needed in dry years to maintain a greater overall amount of
imported surface water to be used conjunctively with local groundwater, further supporting the
sustainable use of local groundwater at the rates in the groundwater operating plan.
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3.5 Water Quality – General

Water delivered by the Purveyors consistently meets drinking water standards set by the
Environmental Protection Agency (EPA) and the California Department of Public Health (DPH).
An annual Water Quality Report is provided to all Santa Clarita Valley residents who receive
water from one of the four water retailers.  There is detailed information in that report about the
results of quality testing of the groundwater and treated SWP water supplied to the residents of
the Santa Clarita Valley during 2010.  Several constituents of particular local interest are
discussed in more detail below.

Total Trihalomethanes
In 2002, the United States Environmental Protection Agency implemented the new Disinfectants
and Disinfection Byproducts Rule.  In part, this rule established a new Maximum Contaminant
Level (MCL) of 80 g/l (based on an annual running average) for Total Trihalomethanes
(TTHM).  TTHMs are byproducts created when chlorine is used as a means for disinfection.
CLWA and the Purveyors implemented an alternative method of disinfection, chloramination, in
2005 to maintain compliance with the new rule and future regulations relating to disinfection
byproducts.  TTHM concentrations have remained significantly below the MCL since
implementation of alternative disinfection.

Perchlorate
Perchlorate has been a water quality concern in the Valley since 1997 when it was originally
detected in four wells operated by the Purveyors in the eastern part of the Saugus Formation,
near the former Whittaker-Bermite facility. In late 2002, perchlorate was detected in a fifth
municipal well, in this case an Alluvial well (SCWD’s Stadium Well) also located near the
former Whittaker-Bermite site.  In early 2005, perchlorate was detected in a second Alluvial well
(VWC’s Well Q2) near the former Whittaker-Bermite site.  In 2006, a very low concentration of
perchlorate was detected to be present below the Detection for Reporting Limit (<4.0 g/l) in
another Saugus well (NCWD’s Well NC-13), near one of the originally impacted wells.  Most
recently, in August 2010, perchlorate was detected further downgradient in an eighth well,
Valencia’s Saugus Well 201.  While the initial detection was below the MCL, the well was
immediately taken out of active supply service.  VWC is currently pursuing restoration
alternatives.  Other monitoring has been completed and a focused study of the Saugus Formation
has ultimately been incorporated into the overall groundwater remediation and removal actions
submitted by Whittaker-Bermite and reviewed by the State Department of Toxic Substances
Control (DTSC) as discussed below.
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Perchlorate is a regulated chemical in drinking water.  In October, 2007, DPH established a MCL
for perchlorate of 6 g/l.  Prior to that, wells with perchlorate concentrations exceeding the then-
applicable Action Level (18 g/l) or, subsequently, the then-applicable Notification Level (6

g/l) were removed from active water supply service.  One of the Alluvial wells (VWC’s Well
Q2) was returned to active water supply service, with treatment, in late 2005 as discussed below.
Saugus Well NC-13 has remained in service with regular sampling per DPH requirements and no
subsequent detections of perchlorate.  NC-11 has remained out of service with its capacity
replaced by other sources through a SWP turnout.  Two wells (VWC’s Well 157 and SCWD’s
Stadium Well) have been sealed and replaced by new wells, and two wells (SCWD’s Saugus 1 &
2 Wells) have recently been returned to service as described below.  The 2005 UWMP
specifically addressed the adequacy of groundwater supply in light of the inactivation of the
impacted Alluvial and Saugus wells; and it addressed the plan and schedule for restoration of
perchlorate-impacted wells, including the protection of existing non-impacted wells.  As now
summarized in the 2010 UWMP, the replacement and reactivation of the impacted wells,
augmented by planned and funded replacement wells, adds to the overall ability to meet the
groundwater component of total water supply in the Valley.  As noted above, Well V201 was
taken out of service in August, 2010.  Initial plans for restoration are expected to involve some
combination of methodologies already employed at other previously impacted wells, installation
of wellhead treatment and/or well replacement.

In 2000, CLWA and the impacted Purveyors filed a lawsuit against Whittaker Corporation (the
former owner of the contaminated property) and Santa Clarita LLC and Remediation Financial,
Inc. (the owners of record at that time).  The lawsuit sought to have defendants pay all necessary
costs of response, removal of the contaminant, remedial actions, and any liabilities or damages
associated with the contamination.  An Interim Settlement and Funding Agreement was reached
in 2003.  Although that Agreement expired in January 2005, the parties, under DTSC oversight,
jointly developed a plan to “pump and treat” contaminated water from two of the Purveyors’
impacted wells to stop migration of the contaminant plume and to partially restore the municipal
well capacity that has been impacted by perchlorate.  The parties also continued negotiations
intended to achieve a long term settlement to the litigation through 2006, and a final settlement
was completed and executed in April 2007.

Since 2007, the impacted Purveyors (SCWD, NCWD, and VWC) and CLWA continued working
toward implementation of a jointly developed plan that would combine pumping from two of the
impacted wells and a water treatment process to restore the impacted pumping capacity and
control the migration of contamination in the aquifer.  The development and implementation of a
cleanup plan for the Whittaker-Bermite site and the impacted groundwater is being coordinated
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among CLWA, the impacted Purveyors, the State DTSC, and U.S. Army Corps of Engineers.
DTSC is the lead agency responsible for regulatory oversight of the Whittaker-Bermite site.

In February 2003, DTSC and the impacted Purveyors entered into a voluntary cleanup agreement
entitled Environmental Oversight Agreement.  Under the Agreement, DTSC is providing review
and oversight of the response activities being undertaken by the Purveyors related to the
detection of perchlorate in the impacted wells.  Under the Agreement’s Scope of Work, the
impacted Purveyors prepared a Work Plan for sampling the production wells, a report on the
results and findings of the production well sampling, a draft Human Health Risk Assessment, a
draft Remedial Action Workplan, an evaluation of treatment technologies and an analysis
showing the integrated effectiveness of a project to restore impacted pumping capacity, extract
perchlorate-impacted groundwater from two Saugus wells for treatment, and control the
migration of perchlorate in the Saugus Formation.  Environmental review of that project was
completed in 2005 with adoption of a mitigated Negative Declaration.  The Final Interim
Remedial Action Plan for containment and extraction of perchlorate was completed and
approved by DTSC in January, 2006.  Design of the treatment facilities and related pipelines is
complete.  Construction of those facilities and pipelines to implement the pump and treat
program and to also restore inactivated municipal well capacity began in November, 2007 and
was completed May, 2010.  Water from Saugus 1 and Saugus 2 was initially treated and
discharged into the Santa Clara River.  DPH issued an amendment to CLWA’s Operating Permit
in December, 2010, and the wells were placed back in service on January 25, 2011.

Under the direction of DTSC, Whittaker has submitted a comprehensive site-wide remediation
plan for the contaminants of concern in soil and groundwater detected on the property.  A Draft
Remedial Action Plan for Operable Units 2 through 6 that is focused on soil remediation was
submitted to DTSC in 2009.  The plan contains a number of recommended technologies to
remove contaminants from the soil, in addition to a proposed clean-up schedule for the site.
Whittaker has also completed a Draft Operable Unit 7 Feasibility Study to identify and select
treatment technologies for both on-site and off-site groundwater. The work plan for Pilot
Remediation of Saugus Aquifer Containment and Remediation was approved by DTSC on
December 31, 2008 and the plan is currently being implemented.  DTSC approved the Remedial
Action Plan for contaminated soils in Operable Units 2 through 6 on December 6, 2010 and
Preparation of the Remedial Design documents is underway.  Field implementation of the soil
remediation is expected to begin in fall 2011.

As noted above, perchlorate was detected in a second Alluvial well, VWC’s Well Q2, in early
2005.  In response, Valencia removed the well from active service, and commissioned the
preparation of an analysis and report assessing the impact of, and response to, the perchlorate
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contamination of that well.  Valencia’s response for Well Q2 was to obtain permitting for
installation of wellhead treatment, followed by installation of treatment facilities and returning
the well to water supply service in October 2005.  After nearly two years of operation with
wellhead treatment, including regular monitoring specified by DPH, all of which resulted in no
detection of perchlorate in Well Q2, Valencia requested that DPH allow treatment to be
discontinued.  DPH approved that request in August 2007, and treatment was subsequently
discontinued.  DPH-specified monitoring for perchlorate continues at Well Q2; there has been no
detection of perchlorate at this well since discontinuation of wellhead treatment.

On January 25, 2011, Castaic Lake Water Agency’s Saugus Perchlorate Treatment Facility
(SPTF) came on line.  Numerous monitoring tests are performed each week in order to ensure
the safety of the water leaving the plant.  Samples are collected weekly at the Saugus 1 and
Saugus 2 wells, influent water point, effluent water point and lead and lag vessels as well as
several other distribution locations. The samples are analyzed for many pollutants, including
chlorate, perchlorate, chloride, nitrate, nitrite and sulfate.  In addition samples are analyzed for
microbiological growth, radiological and volatile organic compounds.  Castaic Lake Water
Agency is also conducting initial monitoring to complete California DPH permit requirements.

On the Whittaker-Bermite site, soil remediation activities in operating unit subareas started in
2005.  Groundwater “pump and treat” operations in the Northern Alluvium, which also started in
2005, continued through 2010.  Expanded pumping, intended to effect perchlorate containment
as well as to treat ‘hot spots’ in the Northern Alluvium, became operational in October, 2007.
Also on the Whittaker-Bermite site, remediation work in the Saugus Formation is underway.
Additional objectives of this project include the reduction of further transport of contaminants to
regional groundwater and reduction of the size of the contaminant mass in deep/perched zones.

Hardness
In 2008, the Valencia Water Company began a demonstration project delivering pre-softened
groundwater from one of its wells to approximately 420 residents located in the Copperhill
Community of Valencia.  Hard water is the primary complaint from Valencia customers and it
is estimated that more than 50 percent have installed individual water softening units at their
homes.  In addition to having high operating costs, many of these units are designed to discharge
a brine (salt) solution to the sanitary sewer system that is eventually discharged to the Santa
Clara River, or is part of the recycled water supply.  The environmental impact of such
discharges was the subject of a major Chloride Total Maximum Daily Load investigation which
concluded with a commitment by the Purveyors to achieve surface water quality goals for in-
stream discharge from the basin.  Valencia's project is aimed at improving the quality of water
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for its customers to eliminate the need for home softening devices and to achieve
the environmental benefits of reduced chloride discharge to the river.

The demonstration project utilizes softening technology that removes calcium and produces
small calcium carbonate pellets which can be reused in a variety of industries.  The
demonstration project has now been operated for over two years and provides the water company
with customer feedback and technical/financial information to assess potential future expansion
of treatment to other well sites.

3.5.1 Groundwater Quality – Alluvium

Groundwater quality is, of course, a key factor in assessing the Alluvial aquifer as a municipal
and agricultural water supply.  Groundwater quality details and long-term conditions, examined
by integration of individual records from several wells completed in the same aquifer materials
and in close proximity to each other, have been discussed in previous annual Water Reports and
in the 2010 UWMP.  There were some changes in groundwater quality in 2010 that reflect
fluctuations, trends, or other groundwater quality conditions as illustrated in Figures 3-11 and 3-
12.  These graphs show historical specific conductance values for representative wells in the
Valley (‘Above Saugus WRP’, ‘Below Saugus WRP’, ‘Bouquet Canyon’, and ‘Castaic Valley’
areas) with the California Department of Public Health Secondary Maximum Levels included for
reference.  By 2007-2008, some of the trends show a significant lowering of the specific
conductance values by half following the wet years of 2004-2005.  Since 2007-2008, most of
those trends have returned to about 2004 levels.  In summary, water quality in the Alluvium
exhibits: no long-term overall trends and, most notably, no decline in Alluvial groundwater
quality that exceeds historical conditions; and periodic fluctuations in some parts of the basin,
where groundwater quality has inversely varied with precipitation and stream flow.  Those
variations are typically characterized by increased mineral concentrations through dry periods of
lower stream flow and lower groundwater recharge, such as is currently occurring, followed by
lower mineral concentrations through wetter periods of higher stream flow and higher
groundwater recharge.

The presence of long-term consistent water quality patterns, although intermittently affected by
wet and dry cycles, supports the conclusion that the Alluvial aquifer remains a viable ongoing
water supply source in terms of groundwater quality.
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3.5.2 Groundwater Quality – Saugus Formation

As discussed above for the Alluvium, groundwater quality is a key factor in also assessing the
Saugus Formation as a municipal and agricultural water supply.  As with groundwater level data,
long-term Saugus groundwater quality data are not sufficiently extensive to permit any sort of
basin-wide analysis or assessment of pumping-related impacts on quality. However, integration
of individual records from several wells has been used to examine general water quality trends.
Based on those records, water quality in the Saugus Formation has not historically exhibited the
precipitation-related fluctuations seen in the Alluvium.  Based on available data over the last 50
years, groundwater quality in the Saugus has exhibited a slight overall increase in dissolved
mineral content as illustrated in Figure 3-13.  More recently, several wells within the Saugus
Formation have exhibited an additional increase in dissolved mineral content, similar to short-
term changes in the Alluvium, possibly as a result of recharge to the Saugus Formation from the
Alluvium.  Since 2005, however, these levels have been steadily dropping or remaining constant.
Dissolved mineral concentrations in the Saugus Formation remain below the Secondary
(aesthetic) Upper Maximum Contaminant Level.  Groundwater quality within the Saugus will
continue to be monitored to ensure that degradation to the long-term viability of the Saugus as a
component of overall water supply does not occur.

3.5.3 Imported Water Quality

CLWA operates two surface water treatment plants, the Earl Schmidt Filtration Plant located
near Castaic Lake and the Rio Vista Water Treatment Plant located in Saugus.  CLWA produces
water that meets drinking water standards set by the U.S. EPA and DPH.  SWP water has
different aesthetic characteristics than groundwater with lower dissolved mineral concentrations
(total dissolved solids) of approximately 250 to 360 mg/l, and lower hardness (as calcium
carbonate) of about 105 to 135 mg/l.

Historically, the State Water Project (SWP) delivered only surface water from the Sacramento-
San Joaquin River Delta.  However, CLWA and other SWP users, in anticipation of drought,
many years ago began “water banking” programs where SWP water could be stored or
exchanged during wet years and withdrawn in dry years.  The last four years have seen state-
wide drought.  As a result, water has been withdrawn from the water banking programs and
pumped into the SWP system.  During the period of 2008 through 2010, a greater portion of
water in the SWP has been this “pumped-in” water.  The “pumped-in” water has met all water
quality standards established by DWR under its anti-degradation policy for the SWP.
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3.6  Recycled Water

Recycled water is available from two water reclamation plants operated by the Santa Clarita 
Valley Sanitation District.  In 1993, CLWA prepared a draft Reclaimed Water System
Master Plan that outlined a multi-phase program to deliver recycled water in the Valley.  CLWA
previously completed environmental review on the construction of Phase I of the project, which
will ultimately deliver 1,700 afy of recycled water.  Deliveries of recycled water began in 2003
for irrigation water supply at a golf course and in roadway median strips.  In 2010, recycled
water deliveries were 336 af, generally consistent with recycled water deliveries that have ranged
between about 300 and nearly 500 afy over the past eight years.

Surveys conducted by CLWA indicate an interest for recycled water by existing water users as
well as by future development as recycled water becomes available.  In 2002, CLWA produced
an updated Draft Recycled Water Master Plan.  Overall, the program is expected to ultimately
recycle up to 17,400 af of treated (tertiary) wastewater suitable for reuse on golf courses,
landscaping and other non-potable uses, as set forth in the UWMP.  This is in addition to an
expected recycled water use of approximately 5,400 af per year in the Newhall Ranch Specific
Plan development.

In 2007, CLWA and the Purveyors completed California Environmental Quality Act (CEQA)
analysis of the Recycled Water Master Plan (2002).  This analysis consisted of a Program
Environmental Impact Report (PEIR) covering the various options for a recycled water system as
outlined in the Master Plan.  The PEIR was certified by the CLWA Board in March 2007.

CLWA and the Purveyors are preparing the design of the second phase of the Recycled Water
Master Plan (Phase IIA) that will take water from the Saugus Water Reclamation plant and
distribute it to identified users to the north, across the Santa Clara River and then to the west and
the east, which will include service to Santa Clarita Central Park.  The environmental
documentation for this phase is nearly complete.  There is also a new phase of the of the recycled
water system (Phase IIC)  in design that would extend the existing system southward from the
intersection of Valencia Boulevard and the Old Road, south along Rockwell Canyon Road to the
intersection of Orchard Village Road and Lyons Avenue, serving large irrigation customers
along its proposed alignment.  Collectively, these phases will have design capacity to increase
recycled water deliveries by about 1,500 afy.
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3.7  Santa Clara River

The Memorandum of Understanding (MOU) between the Santa Clarita Valley Purveyors and the
United Water Conservation District, which manages surface and groundwater resources in seven
groundwater basins in the Lower Santa Clara River Valley Area, was a significant
accomplishment when it was prepared and executed in 2001.  The MOU initiated a collaborative
and integrated approach to data collection; database management; groundwater flow modeling;
assessment of groundwater basin conditions, including determination of basin yield amounts; and
preparation and presentation of reports, including continued annual reports such as this one for
current planning and consideration of development proposals, and also including more
technically detailed reports on geologic and hydrologic aspects of the overall stream-aquifer
system.  Meetings of the MOU participants have continued, and coordination of the Upper (Santa
Clarita Valley) and Lower (United WCD) Santa Clara River databases has been accomplished.
As discussed above, a numerical groundwater flow model of the entire Santa Clarita groundwater
basin was developed and calibrated in 2002-2004.  Subsequent to its initial use in 2004 for
assessing the effectiveness of various operating scenarios to restore pumping capacity impacted
by perchlorate contamination (by pumping and treating groundwater for water supply while
simultaneously controlling the migration of contaminated groundwater), the model was used in
2005 for evaluation of basin yield under varying management actions and hydrologic conditions.
The results completed the determination of sustainable operating yield values for both the
Alluvium and the Saugus Formation, which were incorporated in the 2005 UWMP.  The updated
analysis of basin yield, completed in 2009, indicates that the 2008 Operating Plan will maintain
river flows at higher levels than occurred prior to urbanization of the Valley; the resultant
operating yield values for both the Alluvium and the Saugus Formation are now incorporated in
the 2010 UWMP.

On occasion, issues have been raised about whether use and management of groundwater in the
Santa Clarita Valley have adversely impacted surface water flows into Ventura County.  Part of
the groundwater modeling work has addressed the surface water flow question as well as
groundwater levels and storage.  While the sustainability of groundwater has logically derived
primarily from projected long-term stability of groundwater levels and storage, it has also
derived in part from modeled simulations of surface water flows and the lack of streamflow
depletion by groundwater pumping.  In addition, the long-term history of groundwater levels in
the western and central part of the basin, as illustrated in Figures 3-4 and 3-5, supports the
modeled analysis and suggests that groundwater has not been lowered in such a way as to induce
infiltration from the river and thus impact surface water flows.
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Historical annual stream discharge in the Santa Clara River, into and out of the Santa Clarita
Valley, is shown on Figure 3-14.  The upstream gage at Lang Station was reinstated in 2002 and
shows a wide range of average annual inflow over the last seven years.  The downstream gage
was moved in 1996 to its present location near Piru, about two miles downriver from the former
County Line Gage.  The combined record (1953-2010) of these two downstream gages indicates
an annual stream discharge of about 47,000 afy.  These data gaged near the County line show
notably higher flows from the Santa Clarita Valley into the uppermost downstream basin, the
Piru Basin, over the last 35 to 40 years.



Figure 3-1
Santa Clara River Valley, East Groundwater Subbasin
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  Figure 3-2
Groundwater Production - Alluvium

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-3
Municipal Alluvial Well Locations

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-4
Groundwater Elevations in

Eastern Santa Clarita Valley Alluvial Wells
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Figure 3-5
Groundwater Elevations in

Western Santa Clarita Valley Alluvial Wells
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Figure 3-6
Annual Groundwater Production from Alluvium by Area (Acre-feet)

Santa Clara River Valley, East Groundwater Subbasin
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Figure 3-7
Saugus Well Locations

Santa Clara River Valley, East Groundwater Subbasin
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  Figure 3-8
Groundwater Production - Saugus Formation

Santa Clara River Valley, East Groundwater Subbasin
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Groundwater Quality in

Eastern Santa Clarita Valley Alluvial Wells
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4.  Summary of 2010 Water Supply and 2011 Outlook
As discussed in the preceding chapters, total water demands in the Santa Clarita Valley were
80,200 af in 2010.  This represented a decrease of 6,400 af, or about 7.4 percent, from total
demand in 2009 and continues a declining trend in total water demand over the last three years.
Of the total demand in 2010, nearly 64,100 af were for municipal water supply, and the balance
(16,100 af) was for agricultural and other uses, including estimated individual domestic uses.  As
detailed in Chapter 2, the total demand in 2010 was met by a combination of local groundwater,
SWP and other imported water, and a small amount of recycled water.

The water demand in 2010 was notably lower than the average projection in the 2005 UWMP,
(100,050 af), and also lower than the short-term projected demand that was estimated in the 2009
Water Report (82,000-84,000 af).  For illustration, historical water use from 1980 through 2010
is plotted in Figure 4-1; also shown with that historical record are the currently projected
municipal and agricultural water demands in the 2010 UWMP through 2050.  The primary factor
causing year-to-year fluctuations in water demands has been weather.  In the short term, wetter
years have typically resulted in decreased water demand, and drier years have typically resulted
in higher water demand.  Extended drier periods, however, have resulted in decreases in demand
due to conservation and water shortage awareness.  The decline in water demand toward the end
of the 1987-92 drought is a good example of such reduced demand.  Similarly, over the recent
multi-year dry period (2006-2009), total water demands progressively declined from historical
high in 2007 to the lowest in nearly a decade in 2010.

Adding to these types of demand fluctuations are the recently-observed effects of broad
economic conditions.  As reflected by the numbers of service connections in each Purveyor
service area, growth in 2010 remained low, with addition of a total of only about 400 new
service connections, in contrast to about 1,000 new connections each year between 2005 and
2008, and in notable contrast to the predominant growth rate nearly three times higher from the
late 1990’s through 2004.  In addition, the Purveyors were informed by, and have conveyed to
the local community, the Governor’s Alert in June, 2008 regarding drought conditions and
potential water supply shortages, and the Governor’s subsequent Drought Emergency
Declaration in February, 2009.  The widespread awareness of dry conditions throughout the
state, aggressive conservation messaging, and the decrease in local growth are prime factors
causing total water demand in 2010 to be notably less than each of the preceding four years, and
lower than all years since 2001.
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The preceding factors are expected to have some continuing effect in 2011, resulting in estimated
total water demand that will not continue to decline, but is expected to be only slightly higher
than last year.  Total municipal water requirements in the first quarter of 2011 were about 10
percent higher than the same period in 2010.  Recognizing those early-year conditions, and
consistent with the most recent demand projections in the 2010 UWMP, total water demand in
2011 is estimated to be about 82,000 af.

It is expected that both municipal and agricultural water demands in 2011 will continue to be met
with a mix of water supplies as in previous years, notably local groundwater and imported SWP
and other supplemental water, complemented by recycled water that will continue to supply a
small fraction of total water demand.

On April 20, 2011, the allocation of water from the SWP in 2011 was announced to be 80
percent; for CLWA, that equates to 76,160 af of its total Table A Amount of 95,200 af.
Combined with local groundwater from the two aquifer systems (50,000 af), total Flexible
Storage Account water (6,060 af), net carryover SWP water from 2010 (3,712 af), annual
acquisition from Buena Vista Water/Rosedale-Rio Bravo Water Storage Districts (11,000 af),
and recycled water (500 af), the total available water supplies for 2011 are almost 150,000 af.
Consequently, CLWA and the Purveyors anticipate having more than adequate supplies to meet
all water demands in 2011.  Projected 2011 water supplies and demand are summarized in Table
4-1.

In August, 2007, a federal court ruled that certain operational changes were required of the SWP
in order to protect the endangered Delta smelt.  With the objective of protecting endangered fish
such as the Delta smelt and spring-run salmon, the court order resulted in the preparation of a
new Biological Opinion (BO) requiring DWR to implement mitigation requirements with
resultant impacts on SWP water supply reliability.  The current SWP Delivery Reliability Report
2009, issued in August, 2010, incorporates restrictions on SWP operations according to the
Biological Opinions of the U.S. Fish and Wildlife Service and the National Marine Fishery
Service issued on December 15, 2008 and June 4, 2009, respectively.  However, in December
2010, a federal judge overruled most of the 2008 federal biological opinion and invalidated
several of the criteria that reduced SWP’s water supply.  The effects of this reversal are still not
completely known, but will probably result in some relief from SWP pumping restrictions in the
long term.   The current SWP Delivery Reliability Report 2009 also considers the impacts on
SWP delivery reliability due to climate change, sea level rise, and vulnerability of the Delta’s
conveyance system and structure due to floods and earthquakes.  With these factors, the
Reliability Report projects long-term reliability of 60 percent during normal year hydrology.



Table 4-1
2011 Water Supply and Demand

(acre-feet)

Projected 2011 Demand 1 82,000
Available 2011 Water Supplies
Local Groundwater 50,000

Alluvium 2 38,500
Saugus Formation 3 11,500

Imported Water 96,932
Table A Amount 4 76,160
Net Carryover from 2010 5 3,712
Buena Vista/Rosedale-Rio Bravo6 11,000
Flexible Storage Account (CLWA) 7 4,684
Flexible Storage Account (Ventura County) 7 1,376
Yuba Accord8 0

Recycled Water     500

Total Available 2011 Supplies 147,432

Additional Dry Year Supplies 9

Semitropic Groundwater Storage Bank 45,920
2002 Account10 16,650
2003 Account10 29,270

Rosedale-Rio Bravo Water Banking and Exchange Program 94,513
2005 and 2006 Buena Vista/Rosedale-Rio Bravo
Water Acquisition Agreement11 22,000

2005 Banking of Table A12 17,800
2006 Banking of Table A12 17,800
2007 Rosedale Rio-Bravo Banking12 7,298
2010 Rosedale Rio-Bravo Banking13 29,615

Total Additional Dry Year Supplies 140,433

1. Linear interpolation from actual 2010 demand to projected 2015 demand in draft 2010 UWMP.

2. The Alluvium represents 30,000 – 40,000 afy of available supply under local wet-normal conditions, and
30,000 – 35,000 afy under local dry conditions.  Available supply in 2011 is shown to be normal year
sustainable production in Updated Basin Yield Analysis, August 2009.

3. The Saugus Formation represents 7,500 – 15,000 afy of available water supply under non-drought
conditions, and up to 35,000 afy under increasingly dry conditions.  Available supply in 2011 is shown to be
normal year sustainable production in Updated Basin Yield Analysis, August 2009.

4. CLWA’s SWP Table A amount is 95,200 af.  The initial 2011 allocation was 25 percent (23,800 af).  On
December 16, 2010 the allocation was increased to 50 percent (47,600 af), On January 20, 2011 the
allocation was increased to 60 percent (57,120 af).  On March 15, 2011 the allocation was increased to 70
percent (66,640 af).  On April 20, 2011 the allocation was increased to 80 percent (76,160 af).



5. Of the 26,186 af of total available 2010 carryover, all but 3,712 af was returned to the SWP as the system
reservoirs went in a ‘spill’ mode due to a hydrological wet year in 2010/2011 and the carryover water in
storage needed to be reassigned.

6. 2011 annual supply from Buena Vista / Rosedale-Rio Bravo Water Acquisition Agreement.

7. CLWA can directly utilize up to 4,684 af of storage capacity in Castaic Lake.  By agreement in 2005,
CLWA can also utilize 1,376 af of Ventura County SWP contractors’ flexible storage capacity in Castaic
Lake.

8. Up to 850 af of non-SWP water supply is available to CLWA in critically dry years as a result of
agreements among DWR, Yuba County Water Agency, and the U.S. Bureau of Reclamation regarding
settlement of water rights issues on the Lower Yuba River (Yuba Accord).  CLWA opted to not take any
Yuba water in 2011.

9. Does not include other reliability measures available to CLWA and the retail water Purveyors.  These
measures include short-term exchanges, participation in DWR’s dry-year water purchase programs, local
dry-year supply programs and other future groundwater storage programs.

10. Net recoverable water after banking 24,000 af and 32,522 af in 2002 and 2003, respectively and recovering
4,950 af in 2009.

11. Water stored in Rosedale-Rio Bravo Water Banking and Exchange Program pursuant to the Buena
Vista/Rosedale-Rio Bravo Water Acquisition Agreement.

12. Net recoverable water after banking 20,000 af in both 2005 and 2006, and banking 8,200 af in 2007.

13.  Net recoverable water after banking 32,256 af in 2010.
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CLWA staff has assessed the impact of the current Reliability Report on the CLWA reliability
analysis contained in the Agency’s 2005 UWMP and concluded in the 2010 UWMP that current
and anticipated supplies are available to meet anticipated water supply needs through the year
2050.  The preceding discussion of SWP supply should be considered by noting that, while the
SWP Reliability Report represents a reasonable scenario with respect to long term reliability,
recent reductions in supply reduce the difference between available supply and demand in the
future, thereby making the CLWA service area more subject to shortages in certain dry years.
Accordingly, the reduction in SWP supply reinforces the need to continue diligent efforts to
conserve potable water and increase the use of recycled water to maximize utilization of potable
water supplies.

As discussed in Chapter 5, CLWA and the retail water purveyors have worked with Los Angeles
County and the City of Santa Clarita to aggressively implement water conservation in the CLWA
service area.  In terms of short-term water supply availability, however, CLWA and the
Purveyors have determined that, while current operational changes of the SWP are in effect,
there are sufficient supplemental water supplies, including SWP water, to augment local
groundwater and other water supplies such that overall water supplies will be sufficient to meet
projected water requirements.  CLWA, the retail water Purveyors, Los Angeles County and the
City of Santa Clarita have formed the Santa Clarita Valley Water Committee (formerly convened
as the Santa Clarita Drought Committee).  The specific purpose of the committee is to work
collaboratively to manage the conjunctive use of the Valley’s water supplies and ensure the
progressive implementation of water use efficiency programs in the Santa Clarita Valley.

In addition to the regular and previously banked water supplies described above to meet
projected demand in 2011, a residual of nearly 46,000 af of recoverable water remains stored in
the Semitropic Groundwater Storage Bank in Kern County.  Nearly 95,000 af of recoverable
water are also stored in the long-term Rosedale-Rio Bravo Water Banking and Exchange
Program, also in Kern County.  After recovery of 4,950 af of banked water from Semitropic in
2009, 1,650 af of which were used in 2009 and 3,300 af of which were used in 2010, remaining
recoverable water in all the Kern County storage banks is slightly more than 140,000 af.  That
component of overall water supply is separately reflected in Table 4-1 because it is intended for
future dry-year supply and will not be used for 2011 water supply.

CLWA and the Purveyors have implemented a number of projects that are part of an overall
program to provide facilities needed to firm up imported water supplies during times of drought.
These involve water conservation, surface and groundwater storage, water transfers and
exchanges, water recycling, additional short-term pumping from the Saugus Formation, and
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increasing CLWA’s imported supply.  This overall strategy is designed to meet increasing water
demands while assuring a reasonable degree of supply reliability.

Part of the overall water supply strategy is to provide a blend of groundwater and imported water
to area residents to ensure consistent quality and reliability of service.  The actual blend of
imported water and groundwater in any given year and location in the Valley is an operational
decision and varies over time due to source availability and operational capacity of Purveyor and
CLWA facilities.  The goal is to conjunctively use the available water resources so that the
overall reliability of water supply is maximized while utilizing local groundwater at a sustainable
rate.

For long-term planning purposes, water supplies and facilities are added on an incremental basis
and ahead of need.  It would be economically unsound to immediately, or in the short term,
acquire all the facilities and water supplies needed for the next twenty to thirty years.  This
would unfairly burden existing customers with costs that should be borne by future customers.
There are numerous ongoing efforts to produce an adequate and reliable supply of good quality
water for Valley residents.  Water consumers expect that their needs will continue to be met with
a high degree of reliability and quality of service.  To that end, CLWA’s and the Purveyors’
stated reliability goal is to deliver a reliable and high quality water supply for their customers,
even during dry periods.  Based on conservative water supply and demand assumptions
contained in the 2010 UWMP for a planning horizon over the next 40 years, in combination with
conservation of non-essential demand during certain dry years, CLWA and the Purveyors believe
implementing their water plan will successfully achieve this goal.



  Figure 4-1
Historical and Projected Water Use
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5.  Water Conservation
The California Urban Water Conservation Council (CUWCC) was formed in 1991 through the
Memorandum of Understanding (MOU) Regarding Urban Water Conservation in California. The
urban water conservation Best Management Practices (BMPs) included in the MOU are intended
to reduce California’s long-term urban water demands. While the BMPs are currently
implemented by the MOU signatories on a voluntary basis, they are specified as part of the
Demand Management Measures section of the Urban Water Management Planning Act. Water
conservation can achieve a number of goals, such as:

meeting legal mandates
reducing average annual potable water demands
reducing sewer flows
reducing demands during peak seasons
meeting drought restrictions
reducing carbon footprint, waste water flows and urban runoff.

CLWA signed the urban MOU in 2001 on behalf of its wholesale service area, and pledged to
implement several BMPs at a wholesale support level (listed below). NCWD signed the MOU in
2002 and VWC signed the MOU in 2006, both on behalf of their respective retail service areas.
As separate MOU signatories and in their respective roles as retailers, NCWD and VWC are
committed to implementing all BMPs that are feasible and applicable in their service areas.
Efforts are made to coordinate with CLWA and the other Purveyors wherever possible to
maximize efficiency and ensure the cost effectiveness of NCWD’s and VWC’s conservation
program.

In coordination with the Purveyors, CLWA has been implementing the following BMPs (which
pertain to wholesalers) for several years (some prior to signing the MOU in 2001) on a Valley-
wide scale:

Foundational BMPs:
BMP 1 Utility Operation Programs
BMP 2 Education Programs

Programmatic BMPs:
BMP 3 Residential
BMP 4 Commercial, Industrial and Institutional
BMP 5 Landscape
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In addition to these efforts, as discussed in Chapter 1, CLWA installed a weather station at its
headquarters adjacent to the Rio Vista Water Treatment Plant in 2006 to augment precipitation
records and provide a local reference for irrigation water management. This station became part
a network of over 120 automated weather stations in the state of California that make up the
California Irrigation Management Information System (CIMIS). The Department of Water
Resources (DWR) manages the system which has a primary purpose of making available to the
public, free of charge, information useful in estimating crop water use for irrigation scheduling.

Additional savings are occurring Valley-wide due to state interior plumbing code requirements
that have been in effect since 1992, as well as due to changes in lot size and reduction in exterior
square footage of new housing and commercial developments. The City of Santa Clarita and
County of Los Angeles have also taken a more active conservation role and have begun
implementing water efficient devices and practices on the properties they own and manage. All
of these efforts have begun to impact overall demand in the Valley, as can be seen in the
significant decline in total water demand over the last three years.  The Valley’s water suppliers
continue to monitor water demand trends through time to assess those factors that are accounting
for the reduction, and to attempt to quantify them.

More recently with regard to water conservation, CLWA and the retail water Purveyors entered
into an MOU in 2007 to prepare a Santa Clarita Valley Water Use Efficiency Strategic Plan (the
Plan). The purpose of the plan is to prepare a comprehensive long-term conservation plan for the
Santa Clarita Valley by adopting objectives, policies and programs designed to promote proven
and cost effective conservation practices.  The Plan provides a detailed study of existing
residential and commercial water use and recommends programs designed to reduce the overall
Valley-Wide water demand by 10 percent by 2030.  The programs are designed to provide
Valley residents with the tools and education to use water more efficiently. The six programs
identified in the Plan are:

High Efficiency Toilet Rebate Program
CII Audits & Customized Incentive Program
Large Landscape Audits & Customized Incentive Program
Landscape Contractor Certification and Weather Based Irrigation Controller Program
High Efficiency Washer Rebate Program
Public Information and Education Programs
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In addition to the six programs designed for existing customers, the Plan also identifies three
other key factors that will help reduce the valley’s overall water demand: passive conservation,
inflation, and new more water-efficient building ordinances.

Finally, the Plan includes an Appendix with more aggressive water use efficiency measures
designed to meet a potential 20 percent reduction in water use.  This includes funding more
active conservation programs, retrofit on resale legislation, water rate reform, water budget based
rates, and a more aggressive recycled water program.  Implementation of the majority of the
programs identified in the Plan began in 2010 through funding by CLWA on behalf of all the
Purveyors.

In addition to this effort, the water Purveyors worked with City and County agencies to
implement the new State Model Efficient Landscape ordinance for the Santa Clarita Valley. This
ordinance focused primarily on new construction aimed at reducing overall water demands by
requiring efficient landscape design and delivery systems. Implementation of the ordinances
occurred in 2010.

Finally, in 2008, Governor Schwarzenegger issued a proclamation for all Californians to reduce
their per capita water consumption by 20 percent by the year 2020.  In November 2009, the
Governor and California’s legislature reached an historic agreement ensuring long-term water
supply reliability for California, as well as restoring and protecting the Sacramento-San Joaquin
Delta and other ecologically sensitive areas.  The agreement is comprised of four policy bills and
an $11.4 billion bond measure.  One of the policy bills (SBx7-7) identifies reporting criteria and
guidelines for water utilities to track and measure progress toward achieving the 20 percent per
capita demand reduction goal.  Water utilities are required to implement strategies and report
progress in their Urban Water Management Plans.  In 2010, DWR provided guidance and criteria
for implementing the provisions of this new law; that guidance provided clarification regarding
individual (per-capita) and broader (Valley-wide) conservation goals, which was utilized in the
preparation of the 2010 update of the UWMP for the Santa Clarita Valley.
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The State Water Project Delivery Reliability Report 2009

�e 2009 State Water Project Delivery Reliability Report (2009 Report) is a bi-annual report on the current 
and future for State Water Project (SWP) water supply conditions, if no signi�cant improvements are made to 
convey water past the Sacramento-San Joaquin Delta (Delta) or to store the more-variable run-o� that is expected 
with climate change. 

�e report shows a continuing erosion of the ability of the SWP to deliver water. For current conditions, the 
dominant factor for these reductions is the restrictive operational requirements contained in the federal biological 
opinions. For future conditions, it is these requirements and the forecasted e�ects of climate change.

Deliveries estimated for the 2009 Report are reduced by the operational restrictions of the biological opin-
ions issued by the U.S. Fish and Wildlife Service in December 2008 and the National Marine Fisheries Service in 
June 2009 governing the SWP and Central Valley Project operations. �e 2007 Report incorporates the interim, 
and less restrictive, operation rules established by federal Judge Wanger in 2007. �e 2005 Report is based upon 
much less restrictive operational rules contained in the biological opinions issued in 2005. 

 To illustrate the e�ect, the median value estimated for the primary component of SWP Table A annual  
deliveries for Current Conditions in the 2005 Report is 3,170 thousand acre feet (taf). In the 2007 Report it is 
2,980 taf, and in the 2009 Report, it is 2,680 taf. �is is an overall reduction of almost 500 taf.

�e studies used in this series of reports to estimate future deliveries now also include the potential e�ects of 
climate change. �e studies for the 2005 Report did not include any of these potential e�ects. For the 2007 Re-
port, the changes in run-o� patterns and amounts were incorporated into the analyses. For the 2009 studies, the 
changes in run-o� patterns and amounts are included along with a potential rise in sea level. Sea level rise has the 
potential to require more water to be released to repel salinity from entering the Delta in order to meet the water 
quality objectives established for the Delta.

�e e�ect of the operational restrictions in addition to the incorporation of potential climate changes impacts 
amounts to an estimated reduction of 970 taf when the median value for annual SWP deliveries for Future Con-
ditions in the 2005 Report (3,570 taf) is compared to the updated value in the 2009 Report (2,600 taf). 

�e 2009 Report compares the updated values to those contained in the 2007 Report and provides greater 
detail on the analytical method used to calculate the estimates. �e results of the studies are designed to assist 
water planners and managers in updating their water management and infrastructure development plans. �ese 
results emphasize the need for local agencies to develop a resilient and robust water supply, and a distribution and 
management system to maximize the e�cient use of our variable supply. �ey also illustrate the urgent need to 
improve the method of conveying water past the Delta in a more sustainable manner that meets the dual goals of 
increasing water supply reliability and improving the conditions for endangered and threatened �sh species.

Lester A. Snow
Director
California Department of Water Resources
December 2009

Foreword
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Introduction

�e State Water Project (SWP) is primarily a 
water storage and delivery system intended to help 
close the gap in California between when and where 
precipitation primarily falls and when and where 
most water demands occur. Water from the SWP is 
a critical component of water supply for the 29 state 
water contractors, who may also receive water from 
other sources. While each of the water supply con-
tracts de�nes the maximum amount of water to be 
delivered annually, the amount of water actually de-
livered may be less due to such factors as variable 
precipitation and runo�, physical and institutional 
limits on storage and conveyance, and contractors’ 
variable water demands. For communities receiving 
SWP water, the reliability of SWP water deliveries is 
a key factor for local planners and government of �-
cials estimating their own water supply reliability. 

�e 2009 State Water Project Delivery Reli-
ability Report (2009 Report) updates the informa-
tion contained in the 2007 Report by estimating the 
amounts of water deliveries for Current Conditions 
and conditions twenty years in the future. �ese es-
timates incorporate restrictions on SWP and Cen-
tral Valley Project (CVP) operations in ac cordance 
with the biological opinions of the U.S. Fish and 
Wildlife Service (USFWS) and National Marine 
Fisheries Service (NMFS) issued on Dec. 15, 2008 
and June 4, 2009, respectively. �e estimates for Fu-
ture Conditions also incorporate potential changes 
in hydrology due to climate change projections rec-
ommended by the Climate Action Team and sea lev-
el rise.

�is report brie�y describes the SWP and the 
Sacramento-San Joaquin Delta (Delta), the hub of 
water deliveries in California. It discusses the general 
topic of water delivery reliability and how Depart-
ment of Water Resources (DWR) calculates delivery 
reliability for the SWP. It then summarizes key plan-
ning activities that may a�ect future SWP delivery 
reliability. �ree areas of signi�cant uncertainty for 
SWP delivery reliability are discussed. �ey are cli-
mate change and sea level rise, the vulnerability of 
Delta levees to failure, and operation restrictions im-
posed by the USFWS and NMFS in response to de-
creasing populations of endangered �sh species. Next, 
the general approach taken to simulate SWP opera-
tions using CALSIM II is discussed. 

�is report presents the results of CALSIM II 
studies and compares them to previous estimates. Fi-
nally, this report provides guidance on how to apply 
the delivery estimates to water management plans. 
Presented in appendices are detailed CALSIM II sim-
ulation assump tions and results and recent SWP 
deliveries. 

�is report does not include analyses of how spe-
ci�c water agencies should integrate SWP wa ter sup-
ply into their water supply equation. �is topic 
requires extensive information about local facilities, 
local water resources, and local water use, which is 
beyond the scope of this report. Moreover, such an 
analysis would require deci sions about water supply 
and use that tradition ally have been made locally. 
DWR believes that local o�cials should continue to 
�ll this role.

1
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Background 
Purpose 

�is report is intended to help local agencies, 
cities, and counties that use SWP water to develop 
adequate and af fordable water supplies for their 
communities now and in the future. A water man-
agement plan, such as the Urban Water Manage-
ment Plans required by Water Code Sections 
10610-10656, is usually prepared by these entities to 
help them responsibly manage and develop their wa-
ter supplies. �e information in this report can be 
used by local agencies in preparing or amending 
their water management plans and identifying the 
new facilities or programs that may be necessary to 
meet future water demands. Local agencies and gov-
ernments will also �nd in this report useful in for-
mation for conducting analyses mandated by laws 
requiring water retailers to demonstrate whether 
their water supplies are su�cient for certain 
pro posed subdivisions and development projects 
subject to the California Environmental Quality 
Act. 

November 2009 legislative changes (Senate Bill 
X7.7, Steinberg) has amended and repealed some 
sections of the Water Code and may a�ect the re-
porting requirements under the Urban Water Man-
agement Planning Act and other government codes. 
DWR has a program to assist urban water suppliers 
in meeting the requirements of the Act. Program 
sta� assists urban water suppliers with preparing 
comprehensive and useful water management plans, 
implementing water conservation programs, and un-
derstanding the requirements of the Act. �e next 
cycle of Plans (2010) is due July 1, 2011. It is expect-
ed that the 2010 Urban Water Management Plan  
Guidebook will be available in late 2010. Informa-
tion on Urban Water Management Plans is posted at 
www.water.ca.gov/urbanwatermanagement. Any 
changes in the Urban Water Management Planning 
Act between now and 2011 will also be posted at 
this site. 

Reporting Requirements 
As a result of a court-approved settlement 

agree ment executed by the Planning and Conserva-
tion League, DWR, state water contractors and oth-
er entities in the wake of the 3rd Circuit Court of 
Ap peals ruling in the “Monterey Amendments” case 
in 2000, DWR has a legal duty to prepare SWP de-
livery reliability reports every two years. In that 
agreement, DWR committed to the following: 

Commencing  in  2003,  and  every  two  years
thereafter, the Department of Water Resources 
(DWR) shall prepare and deliver to all State 
Water Project (SWP) contractors, all city and
county planning departments, and all regional
and  metropolitan  planning  departments 
within  the  project  service  area  a  report 
which  accurately  sets  forth,  under  a  range
of  hydrologic  conditions,  the  then  existing
overall  delivery  capability  of  the  project
facilities  and  the  allocation  of  that  capacity 
to  each  contractor.  The  range  of  hydrologic 
conditions shall include the historic extended 
dry cycle and long-term average. The biennial 
report shall also disclose, for each of the ten 
years immediately preceding the report, the
total amount of project water delivered and
the  amount  of  project  water  delivered  to 
each  contractor.  The  information  presented
in  each  report  shall  be  presented  in  a 
manner readily understandable by the public.  
(Settlement Agreement Attachment B)

Previous Reports 
�e 2009 Report is the fourth report of this 

type. �e previous reports in 2003, 2005, and 2007 
de�ned and calculated deliv ery reliability in the 
same manner as this report, with output from 
DWR’s CALSIM II model. �is report di�ers from 
those earlier reports be cause it includes revised esti-
mates of reductions to SWP delivery reliability due 
to future climate changes and sea level rise and also 
due to restricted operations to comply with USFWS 
and NMFS biological opinions. �is report also dis-
cusses the risk of convey ance disruption due to Del-
ta levee failure.
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Context
�e State Water Project 

�e SWP is a water storage and delivery system 
of reservoirs, aqueducts, power plants, and pump ing 
plants that extends for more than 600 miles. Its 
main purpose is to divert and store surplus water 
during wet periods and distribute it to areas in 
Northern California, the San Francisco Bay area, 
the San Joaquin Valley, the Central Coast, and 
Southern California. It is also used for recreation 
and to control �oods, generate power, protect �sh 
and wildlife, and manage water quality in the Delta. 

�e keystone of the SWP is Lake Oroville, 
which conserves water from the Feather River water-
shed. It is the SWP’s largest storage facility with a 
capacity of about 3.5 million acre feet (maf). Releas-
es from Lake Oroville �ow down the Feather River 
into the Sac ramento River, which drains the north-
ern portion of California’s Central Valley. �e Sac-
ramento River �ows into the Delta, com prised of 
738,000 acres of land interlaced with chan nels that 
receive runo� from about 40% of the state’s land 
area. �e SWP and the CVP rely on Delta channels 
as a conduit to move water from the Sacramento 
River in�ow to the points of diversion in the south 
Delta. �us, the Delta is actually part of the SWP 
convey ance system, making the Delta a key compo-
nent in SWP deliveries. �e signi�cance of the Del-
ta to SWP deliveries is described in more detail 
below. 

From the northern Delta, Barker Slough 
Pump ing Plant diverts water for delivery to Napa 
and Solano counties through the North Bay Aque-
duct. Near Byron in the southern Delta, the SWP 
diverts water into Clifton Court Forebay for de livery 
south of the Delta. Banks pumping plant lifts water 
from Clifton Court Forebay into the California Aq-
ueduct, which channels the water to Bethany Reser-
voir. �e water delivered to Bethany Reservoir from 
Banks Pumping Plant is either delivered into the 
South Bay Aqueduct for use in the San Francisco 
Bay Area or continues down the California Aque-

duct to O’Neil Forebay, Gianelli Pumping-Generat-
ing Plant, and San Luis Reservoir. 

San Luis Reservoir is jointly operated by DWR 
and Reclamation and has a storage capacity of more 
than 2 maf. DWR’s share of gross storage in the res-
ervoir is about 1.062 maf. Generally, water is 
pumped into San Luis Reservoir during late fall 
through early spring, and is temporarily stored for 
release back to the California Aqueduct to meet 
summertime peaking demands for SWP and CVP 
contractors. 

SWP water not stored in San Luis Reservoir and 
water eventually released from San Luis continues to 
�ow south through the San Luis Canal, a por tion of 
the California Aqueduct jointly owned by DWR 
and Reclamation. As water �ows through the San 
Joaquin Valley, deliver ies of CVP water are made 
through numerous turnouts to farmlands in the ser-
vice areas of the CVP. Near Kettleman City, the 
Coastal Branch Aqueduct splits from the California 
Aqueduct for water delivery to agricultural areas to 
the west and municipal and industrial water users in 
San Luis Obispo and Santa Barbara counties. 

�e remaining water conveyed by the Califor nia 
Aqueduct travels farther in the San Joaquin Valley 
to agriculture users such as Kern County Water 
Agency before reaching Edmonston Pump ing Plant, 
which raises the water high enough to travel across 
the Tehachapi Mountains into Antelope Valley. In 
Antelope Valley, the Aqueduct divides into the East 
and West Branches. �e East Branch carries water 
into Silverwood Lake and Lake Perris. Water in the 
West Branch �ows to Quail Lake, Pyramid Lake, 
and Castaic Lake. 

Twenty-nine state water contractors have signed 
long-term water supply contracts with DWR for 
4,173 maf per year. Signed in the 1960s, all con-
tracts are in e�ect to at least 2035 and are essentially 
uniform. Each contract contains a schedule of the 
maximum amount of water the contractor can re-
ceive annually. �is schedule is contained in SWP 
Table A. �e annual amount was designed to in-
crease each year, with most contrac tors reaching 
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their maximum amount in 1990. In most cases, 
SWP water is an important component of local wa-
ter supplies. Five contractors use SWP water primar-
ily for agricultural purposes and the remaining 24 
contractors use SWP water primarily for municipal 
purposes. All available water is al located annually in 
proportion to each contractor’s annual SWP Table A 
amount. Appendix C contains additional informa-
tion about SWP Table A. 

�e Sacramento-San Joaquin Delta 
�e Sacramento-San Joaquin Delta is a network 

of natural and arti�cial channels and reclaimed is-
lands at the con�uence of the Sacramento and San 
Joaquin rivers. �e Delta forms the eastern portion 
of the San Francisco estuary, receiving runo� from 
more than 40% of the state’s land area. It is a low-ly-
ing region where over the years sediment from the 
Sacramento, San Joaquin, Mokelumne, Cosumnes, 
and Calaveras rivers mingled with organic matter 
deposited by marsh plants. Cover ing 738,000 acres 
interlaced with hundreds of miles of waterways, 
much of the land is below sea level and relies on 
more than 1,100 miles of rather fragile levees for 
protection against �ooding. 

Because the SWP and the CVP use Delta 
chan nels to convey water to the southern Delta for 
diversion, the Delta is the focal point for water dis-
tribution throughout the state. In fact, the Delta is 
one of the few estuaries in the world that is used as a 
major source of drinking water supply: about one-
quarter of California’s drinking water comes from 
the Delta; and two-thirds of Californians get some 
portion of their drinking water from the Delta. �e 
Delta also provides a unique estuarine habitat for 
many resident and migratory �sh and birds, some of 
which are listed as threatened or endangered. Most 
of the native �sh either migrate through the Delta or 
move into it for spawning. Resident native �sh are 
mainly present in areas strongly in�uenced by in-
�ow from the Sacramento River. 

�e CVP pumps at Jones Pumping Plant have a 
capacity of 4,600 cubic feet per second (cfs) and di-
vert water directly from Old River. �e CVP has 

contracts to divert 3.3 maf annually from the Delta 
for primarily agricultural use south of the Delta. �e 
SWP pumps at Banks Pump ing Plant have a com-
bined pumping capacity of 10,300 cfs; however, di-
versions into the bu�ering Clifton Court Forebay 
are restricted to 13,870 acre-feet (af) daily and 
13,250 af per day over a three-day average. A rate of 
13,250 af per day equates to an average pumping of 
6,680 cfs. 

CVP and SWP reservoir releases and Delta 
ex ports follow the Coordinated Operating Agree-
ment, which sets guidelines for the sharing of supply 
and responsibility for meet ing water quality stan-
dards in the Delta. Most of the water exported by 
the SWP depends on water rights derived from Lake 
Oroville storage; however, the SWP can also divert 
water considered in excess in the Delta. �ese excess 
conditions in the Delta usually result when there is 
su�cient in�ow to meet all bene�cial needs and the 
SWP is not required to make supporting releases 
from Lake Oroville. Diversions during excess Delta 
conditions are still governed by various determina-
tions and rules. 

In addition to the state and federal projects’ di-
versions, irrigation water for use in the Delta is tak-
en from channels and sloughs through 
ap proximately 1,800 diversions which can total 
more than 5,000 cfs in July and August. 

Delta water quality is primarily governed by the 
1995 Water Quality Control Plan for the San Fran-
cisco Bay/Sacramento-San Joaquin Delta. �is plan 
established bene�cial uses, associated water quality 
objectives, and an implementation program. �e 
State Water Re sources Control Board’s Water Rights 
Decision 1641 (D-1641) assigned primary responsi-
bility for meeting many of the Delta water quality 
objectives to the SWP and CVP. Key factors in de-
termining water quality in the western Delta are the 
quality of important Delta in�ows and the intrusion 
of ocean-derived salts associated with daily tides. 
�e extent of this intrusion is primarily determined 
by the magnitude of Delta in�ows, export pumping 
rates, and operation of the Delta Cross Chan nel. 
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Delta inflows are normally regulated by upstream 
reservoir operations. 

The water flowing in Delta channels is 
con strained by an extensive levee system that pro-
tects Delta islands from flooding. This protection is 
critical because land subsidence in the Delta, pri-
marily due to the consuming oxidation of aer ated 
peat soils, has placed most of the land in the Delta 

below sea level. In fact, the elevation of Delta islands 
can be more than 20 feet below sea level. The result-
ing difference between the elevations of Delta lands 
and the water surface in adjacent channels makes 
Delta levees vulnerable to fail ure. Land subsidence 
in the Delta is expected to continue, which will in-
crease the vulnerability of levees to failure and sub-
sequent island flooding. 
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Water Delivery  
Reliability

As mentioned in the Introduction, estimates of 
SWP delivery reliability are intended to help local 
SWP water users assess their water supply reliability, 
a key measure of a system’s ability to match water 
supplies with demand. Just how water delivery reli-
ability is assessed is critical to whether it is a mean-
ingful guide for such an analysis. �is chapter 
presents DWR’s method for calculating SWP deliv-
ery reliability, the factors a�ecting SWP delivery re-
liability, and the limitations to estimating future 
water delivery reliability. 

Calculating SWP  
Delivery Reliability 

For this report, “water delivery reliability” is de-
�ned as the annual amount of water that can be ex-
pected to be delivered with a certain frequency. 
SWP delivery reliability is calculated using comput-
er simulations based on 82 years of historical data. 
�e annual amounts of SWP water deliveries are 
ranked from smallest to largest and a probability is 
calculated for each amount. �ese results are often 
displayed as a graph, commonly referred to as an ex-
ceedence plot. �ey can also be presented in a table.

 

Factors Affecting 
Water Delivery Reliability 

�e amount of the SWP water supply delivered 
to the state water contractors in a given year depends 
on the demand for the supply, amount of rainfall, 
snowpack, runo�, water in storage, pumping 

capacity from the Delta, and legal constraints on 
SWP operation. Expressed in more general terms, wa-
ter delivery reliability depends on three general fac-
tors: the availability of water at the source, the ability 
to convey water from the source to the desired point 
of delivery, and the magnitude of demand for the 
water. 

Availability of Source Water 
�e availability of water at the source depends on 

the amount of rain and snow and water use in the 
source areas. For the SWP, the size of the April 1 
snowpack in the Feather River watershed and the 
storage in Lake Oroville are key components of the 
annual estimation of the SWP’s delivery capabilities 
from April through September. 

Factors of Uncertainty     �e inherent yearly variable 
location, timing, amount, and form of precipitation 
in California introduce some uncertainty to the avail-
ability of future SWP source water and hence future 
SWP deliveries. Simulating an 82-year sequence 
based on historical weather patterns re stricts the 
analytical approach to no more extreme droughts or 
severe storms than have historically occurred. How-
ever, the 82-year sequence of weather patterns does 
produce a wide range of hydrologic events with which 
to evaluate the ability of the SWP to deliver water. 

Climate change is another factor in source-water 
uncertainty. Current literature sug gests that global 
warming is likely to signi�cantly a�ect the hydrologic 
cycle, changing California’s precipitation pattern and 
amount from that shown by the historical record. In 

2
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fact, there is evidence that some changes have al-
ready occurred, such as Sierra snowmelt starting ear-
lier, more runo� shifting from the spring to the 
winter, and an increase in winter �ooding frequency. 
�ese changes would place more stress on the reli-
ability of existing �ood manage ment and water sup-
ply systems, such as the SWP. 

Treating Availability of Source Water  
Issues in CALSIM II Studies     �e SWP opera-
tion analyses in this report are based on operation 
simulations under an extended record of historical 
precipitation and adjusted historical runo�. �e 
82-year record of 1922-2003 runo� patterns in the 
studies simulating 2009 and 2029 scenarios have 
been adjusted as needed to re�ect the current and 
future levels of development in the source areas by 
analyzing land use patterns and projecting future 
land and water use. �ese series of data are then 
used to forecast the amount of water available to the 
SWP under Cur rent and Future Conditions. 

Climate change is expected to modify rainfall  
and runo�, which in turn will e�ect SWP opera-
tions.  In the 2009 DWR Report, Using Future Cli-
mate Projections to Support Water Resources  
Decision Making in California, possible climate  
change e�ects to SWP and CVP operations were as-
sessed  using 12 future climate projections at mid-
century  and end-of-century (Chung et al., 2009).  
�e range of results for the 12 projections is detailed  
throughout that report. Uncertainties in the results  
increase as the projections move further into the fu-
ture.  �ese studies assumed that no changes were  
made to the existing SWP and CVP infrastructure  
in the future. Future system operations used D-1641  
regulations (SWRCB, 1995). Operations guidelines  
that are subject to change, such as restrictions on  
Delta exports contained in Endangered Species Act  
biological opinions, were not included in these stud-
ies  due to the high uncertainty of how such restric-
tions  may be applied 50 or 100 years from now.   

In the 2009 climate change assessment, a three-
step stream�ow adjustment method was used to es-
timate in�ows to major SWP and CVP reservoirs. 

An 82-year sequence of reservoir in�ows that re�ects 
a wide range of hydrologic variability was deter-
mined for each of the 12 future climate projections 
for both the mid-century and end-of-century analy-
sis periods. Because some water allocation and water 
quality regulations are based on water year type des-
ignations (for example, wet or dry years), these des-
ignations were modi�ed as necessary to re�ect the 
future climate projections. Agricultural crop and ur-
ban outdoor water demands were adjusted to re�ect 
changes in precipitation. Although there is a wide 
range of uncertainty in sea level rise projections, for 
simplicity’s sake, sea level rise estimates of 1 foot for 
the mid-century and 2 feet for the end of the centu-
ry were chosen for these impact studies. �e reliabil-
ity of the SWP and CVP water supply systems is 
expected to be reduced for the range of future cli-
mate projections studied. 

In addition to the mid-century and end-of-the-
century analysis described above, for this report 
DWR has estimated potential deliveries for 2029 us-
ing one future climate projection which is represen-
tative of median e�ects on the SWP and CVP 
system based on results from all 12 projections. �e 
2029 delivery estimates are based on the assumption 
that the two projects will be operated to meet the re-
quirements of the recently issued Biological Opin-
ions from the USFWS and the NMFS.1 Estimates 
do not assume any changes in the way water is con-
veyed across the Delta. �ese assumptions are not a 
prediction of the future but an assessment of the fu-
ture if these factors do not change. In addition, 
these estimates must be viewed with caution given 
the uncertainty of the e�ects of climate change in 
the future and the simplifying assumptions required 
for the analyses. 

1USFWS Delta Smelt Biological Opinion December 15, 2008. NMFS Biological 
and Conference Opinion on the Long-Term Operations of the CVP and SWP 
June 4, 2009.
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Ability to Convey Source Water to the 
Desired Point of Delivery 

�e ability to convey source water to the de sired 
point of delivery refers to the availability of facilities 
to capture and convey water and any institutional 
limitations placed upon the facilities. Uncertainty in 
SWP deliveries may be, in part, due to uncertainty 
in the ability to convey water. For the SWP, this un-
certainty centers on the Delta. 

Factors of Uncertainty     In general, SWP op-
era tions are closely regulated by Delta water quality 
standards established by the State Water Re sources 
Control Board (SWRCB) in D-1641. In addition 
SWP and CVP operations are further constrained 
by requirements in the USFWS and NMFS bio-
logical opinions. �e requirements in both biologi-
cal opinions are based on physical and biological 
phenomena that do not lend themselves to simula-
tions using a monthly time step. Much scienti�c and 
modeling judgment has been employed to represent 
the implementation of the biological opinions. �e 
modeled representation of the requirements is the 
best possible, given the current scienti�c under-
standing of environmental factors enumerated in 
the biological opinions and the limited historical 
data for some of these factors. Turbidity, water 
temperature, and the presence of �sh are examples 
of environmental factors that must be approximated 
in the model.

Another potential uncertainty for SWP water 
conveyance through the Delta is the risk of inter rup-
tions in SWP diversions from the Delta due to levee 
failures. SWP source water enters the Delta through 
the Sacramento River and is conveyed to Banks 
Pumping Plant via Delta channels lined with fragile 
levees. If a levee fails, depending on the location and 
the size of the adjacent island, the �ow of water from 
nearby channels onto the af fected island can draw 
saline water from Suisun and San Pablo bays into 
the central Delta. In such an incident, SWP pump-
ing at Banks Pumping Plant may have to be cur-
tailed or stopped for a period to prevent drawing 
saline water into the south Delta. Additional releases 

from Lake Oroville may also be necessary to �ush 
the Delta of the saline water. As discussed in Chap-
ter 4, the likelihood of levee failures in the future is 
expected to increase.

Treating SWP Conveyance Issues in CALSIM II 
Simulations     �e 2009 base study in this report 
assumes current facilities and institutional limi-
ta tions, which include D-1641, export curtailments 
for the Vernalis Adaptive Management Plan, as well 
as the operational restrictions contained in the US-
FWS and NMFS biological opinions. Chapter 6 has 
a more detailed description of these assump tions. 
For comparison, the 2029 studies in this report as-
sume the same institutional limitations as the 2009 
simulations regarding requirements for Delta water 
quality �ows and �sh protection will be in place in 
20 years; no facility im provements, expansions, or 
additions will be made to the SWP; and conveying 
water through the Sac ramento-San Joaquin Delta 
will not be signi�cantly interrupted by levee failures. 
�ese assumptions are not a prediction of the future 
but an assessment of the future if these conditions 
do not change. As discussed in Chapter 3, there 
are several e�orts focused on improving the Delta 
ecosystem and water supply reliability in the near 
and long term. �e 2029 studies also incorporate as-
sumptions about climate change and sea level rise. 

Also not included in this report are CALSIM II 
studies that re�ect risk of levee failures. �e e�ect 
on SWP deliveries due to a single or multiple levee 
failure is highly dependent on where the levees fail 
and the Delta conditions at the time. As the Delta 
Risk Management Strategy (DRMS), Phase 1: Risk 
Analysis (DWR, 2008) indicates, the e�ect on SWP 
deliveries can range from relatively minor to cata-
strophic with extensive levee failures, depending on 
whether an earthquake occurs under dry or wet Del-
ta condi tions. However, the same report points out 
that if multiple Delta islands are left �ooded with 
open ings to adjacent channels, after a large-scale le-
vee failure, the volume of water that would move in 
and out of the Delta over a tidal cycle could actu ally 
increase, resulting in higher salinities in the west 
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Delta. If Delta water quality standards remain un-
changed, releases from Lake Oroville would then 
most likely need to increase above current levels to 
enable the same level of SWP pumping. �e Delta 
Risk Management Strategy report also indicates that 
multiple levee failures and Delta island �ooding due 
to �ood �ows may not signi�cantly a�ect SWP de-
liveries due to the fresh water Delta-wide conditions 
that would ex ist at the time of �ood �ows. Chapter 
4 addresses in more detail Delta levee vulnerability 
to failure. 

Demand for System Water 
Water demand in the delivery service area is 

af fected by such factors as the magnitude and types 
of water demands, the extent of water conservation 
measures, local weather patterns, and water costs. 
Supply from a water system may be su�ciently reli-
able at a low level of demand but become less reli-
able as the demand increases. In other cases, the 
reliability of a water supply system to meet a higher 
demand may be maintained at its past level because 
new facilities have been added or the operation of 
the system has been changed. In general, the higher 
and the more time-concentrated the water demands, 
the more need for storage and conveyance capacity 
to achieve the same delivery reliability. For example, 
if the demand occurs only three months in the 
sum mer, a water system with a su�cient annual 
supply but insu�cient water storage may not be able 
to reliably meet the demand. If, however, the same 
total amount of demand is distributed over the year, 
the same system could more easily meet the demand 
because the need for water storage is reduced. 

Demand levels for the SWP water users in this 
report are derived from historical data and infor-
ma tion from the SWP contractors. Annual demand 
on the SWP is nearing the maximum contract 
amount (referred to as the “Maximum SWP Table A 
amount”). Each SWP contract contains a SWP Ta-
ble A, which states the maximum annual delivery 
amount from the SWP over the period of the con-
tract. �ese annual amounts usually increase over 
time. Most contractors’ SWP Table A amounts 

reached a maximum in 1990. �e total of all con-
tractors’ maximum SWP Table A amounts is 4,173 
maf per year. SWP Table A is used to de�ne each 
contractor’s portion of the available water supply 
that DWR will allocate and deliver to that contrac-
tor. �e SWP Table A amounts in any particular 
contract are not guarantees of annual delivery 
amounts but are used to allocate individual contrac-
tors’ portion of the total delivery amount available. 
Estimates of each contractor’s amount of water de-
livered are determined by the factors described in 
this report. See Appendix C for additional explana-
tion and listing of the maximum SWP Table A 
amounts. 

Of the 29 SWP contractors, Yuba City, Butte 
County, and the Plumas County Flood Control and 
Water Conservation District are north of the Delta. 
�eir total maximum SWP Table A amounts is 
0.040 maf per year. �e total maximum SWP Table 
A amounts for the remaining 26 contractors, who all 
receive their supply from the Delta, is 4.133 maf per 
year. �is report focuses on SWP deliveries from the 
Delta because the amount of water pumped from 
the Delta by the SWP is the most signi�cant com-
ponent of the total amount of SWP deliver ies. �e 
results presented in this report in terms of estimated 
delivered water supplies as a percent of SWP Table A 
deliveries apply to contractors north of the Delta in 
the same manner as those contractors receiving sup-
ply from the Delta. 

 SWP contractors may also receive water under 
SWP Article 21 of their contract. It is available only 
if it does not interfere with SWP operations or Table 
A allocations, excess water is available in the Delta, 
and it will not be stored in the SWP system. Be-
cause an SWP contractor must have an immediate 
use for SWP Article 21 supply or a place to store it 
out side of the SWP, not all SWP contractors can 
take advantage of this additional supply. For those 
SWP contractors who are able to store their wet 
weather supplies, SWP Article 21 supply can be 
stored by being put directly into a reservoir or by 
o�setting other water that would have been 
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withdrawn from storage, such as local groundwater. 
In the absence of storage, SWP Article 21 water is 
not likely to contribute signi�cantly to lo cal water 
supply reliability. Incorporating supplies received 
under SWP Article 21 into the assessment of water 
supply reliability is a local decision based on speci�c 
local circumstances, facts, and level of wa ter supply 
reliability required. �is report presents information 
on SWP Article 21 water separately so local agencies 
can determine whether it is appropriate to incorpo-
rate this supply into their analyses. 

Factors of Uncertainty     Estimating future 
demand for SWP water requires assumptions be 
made about population growth, water conservation, 
recy cling e�orts, other sources of supply avail-
able to the SWP contractors, and climate change. 
�e estimates also depend on the cost to the SWP 
contractor for each of the components of their 
integrated water management plan. �ese factors are 
considered by the SWP contractors in the estimates 
of their cur rent and future demands. 

Treating Water Demand Issues in CALSIM II 
Simulations     SWP Table A and SWP Article 21 
demands in the 2009 study have increased from 
those in the Study 2007 from the 2007 Report. 
SWP Table A and SWP Article 21 demands in the 
2029 study have also increased from those in the 
Study 2027 from the 2007 Report. Speci�c values 
used in the CALSIM II studies are contained in 
Appendix A. 

Limitations to Estimating Fu-
ture Water Delivery Reliability 
Studies Must Rely on Assumptions     

Actual, historical water deliveries cannot always 
be used with a signi�cant degree of certainty to pre-
dict future water deliveries. As discussed earlier, 
there are continual, signi�cant changes over time in 
the determinants of water delivery for a speci�c wa-
ter supply system. �ese changes include water 

storage and delivery facilities, water use in the source 
areas, water demand in the receiving areas, and the 
regulatory constraints on the operation of facilities 
for the delivery of water. Given the highly signi�-
cant changes that have occurred for the SWP over 
the past 40 years, past deliveries are not a good pre-
dictor of SWP current deliveries, much less of future 
deliveries. 

For example, the demand 30 years ago for water 
from the SWP was lower than it is now or expected 
to be in the future. Lower demand for SWP water 
resulted in less water transported through the SWP 
during normal and wet times than could have 
been—or would have been if the demand for water 
had been higher. Less water was delivered then be-
cause less water was needed; the amount of source 
water and conveyance capabilities weren’t limiting 
factors for deliveries. Conversely, the recently issued 
biological opinions’ restrictions on SWP exports 
from the Delta are estimated to reduce annual deliv-
eries from what has been delivered in the recent 
past. Analyses estimating future SWP deliveries 
must include assumptions about Future Conditions. 
Some assumptions are very important to the analy-
ses and are key to understanding the resulting esti-
mates of annual water deliveries. A discussion of the 
important assumptions for the studies in this report 
follows. 

Studies Assume Repeating Historical 
Weather Patterns     

One of the most signi�cant assumptions for wa-
ter planning in general is how wet, dry and variable 
the weather will be. Until recently, assuming the fu-
ture weather pattern would be similar to the past 
was su�cient for many planning purposes. Given 
the evolving information on the potential e�ects of 
global climate change in the future, this approach is 
no longer adequate. Incorporat ing climate change 
into future projections is dif �cult because of the 
many ways the patterns of rain, snow and tempera-
ture could shift. A way to measure some of the un-
certainty is to analyze many potential climate 
change scenarios in order to capture the range of 
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water supply e�ects.
�is report contains estimates of future SWP de-

liveries under one selected median-impacts climate 
change projection. �e historical record of precipita-
tion information for the Central Valley for the period 
1922 through 2003 is modi�ed to re�ect the future 
climate projection. �e amount and timing of rain-
fall and runo� is adjusted but the sequence of dry 
years or wet years is the same for all scenarios. Evalu-
at ing how water management systems will respond 
under severely dry periods is limited to assum ing the 
worst droughts in the period of historical record. �e 
worst multiyear drought on record is 1928 through 
1934, although the brief drought from 1976 through 
1977 was more acutely dry. 

Other Important Assumptions     
To identify the assumptions with the most ef fect 

on the estimates of SWP deliveries, DWR conducted 
a sensitivity analysis for assumptions in CALSIM II 
model studies. In a sensitivity analysis, an assumption 

such as the amount of water used in the watershed 
above Lake Oroville is varied over several studies 
and the results for SWP deliveries are compared. 
�is is done to assess how each assump tion a�ects 
study results. �e 2005 State Water Project Deliv-
ery Reliability Report presents and discusses the re-
sults of DWR’s study. �e parameters having the 
largest net e�ect on SWP Delta deliveries are SWP 
Table A demands and Banks Pumping Plant limits. 
�e most elastic parameters (i.e., parameters causing 
the most percent change in SWP deliveries per per-
cent change in value) are SWP Table A demands 
and Lake Oroville in�ow. �e estimates for the fu-
ture in�ow to Lake Oroville depend on what is as-
sumed for climate change. Legal limitations are one 
of the factors de�ning the rules for operating Banks 
Pumping Plant. �erefore, the assumptions for cli-
mate change and the restrictions of the USFWS’ 
and NMFS’ biological opinions directly a�ecting 
Banks Pumping Plant operations will signi�cantly 
a�ect SWP delivery estimates. 



25

The State Water Project Delivery Reliability Report 2009

3  Status of Planning Activities which May Affect SWP Delivery Reliability

Status of Planning  
Activities �at  
May Affect SWP  
Delivery Reliability

As discussed earlier, the Delta is an essential 
part of the conveyance system for the SWP. SWP 
pumping at Banks Pumping Plant is regulated to 
protect the many uses of the Delta. However, today’s 
uses in the Delta are not sustain able over the long 
term under current management practices and regu-
latory requirements. A comprehensive plan to meet 
the Delta’s and California’s water challenges was ap-
proved by Governor Schwarzenegger in November 
2009. �at plan and the key planning e�orts involv-
ing the Delta are discussed below.

2009 Comprehensive  
Water Package 

In November 2009, four legislative bills and the 
supporting bond bill, creating a comprehensive wa-
ter package designed to meet California’s water chal-
lenges, were approved by Governor Schwarzenegger. 
�e legislation establishes the governmental frame-
work to achieve the co-equal goals of providing a 
more reliable water supply to California and restor-
ing and enhancing the Delta ecosystem. �e pack-
age includes requirements to improve the 
management of our water resources by monitoring 
groundwater basins, developing agricultural water 
management plans, reducing statewide per capita 
water consumption 20 percent by 2020, and report-
ing water diversions and uses in the Delta. It also 
appropriates $250 million for grants and expendi-
tures for projects to reduce dependence on the 
Delta. 

�e Safe, Clean, and Reliable Drinking Water 

Supply Act of 2010 will come before the California 
voters in November 2010. If enacted, it would pro-
vide funding for California’s aging water infrastruc-
ture and for projects and programs to improve the 
ecosystem and water supply reliability for California. 
�e bond bill includes $2.25 billion for actions im-
proving Delta sustainability. �ese investments will 
help to reduce seismic risk to Delta water supplies, 
protect drinking water quality, and reduce con�ict 
between water management and environmental 
protection. 

Delta Vision 
In September 28, 2006, Governor Schwarzeneg-

ger signed an executive order to establish an inde-
pendent Blue Ribbon Task Force to develop a 
durable vision for sustainable manage ment of the 
Sacramento-San Joaquin Bay Delta. �e Delta Vi-
sion process concluded at the end of 2008 with a 
suite of strategic recommendations for long-term, 
sustainable management of the Delta. �eir recom-
mendations were based upon seven broad goals. 
�ese goals helped to guide the development of the 
2009 Comprehensive Water Package and are:

•  Legally acknowledge the equal goals of 
restoring the Delta ecosystem and creating 
a more reliable water supply for California.

•  Recognize and enhance the unique cul-
tural, recreational, and agricultural values of 
the California Delta.

3
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•  Restore the Delta ecosystem as the heart 
of a healthy estuary.

•  Promote statewide water conservation, 
e�ciency, and sustainable use.

•  Build facilities to improve the existing 
water conveyance system and expand state-
wide storage, and operate both to achieve 
the equal goals.

•  Reduce risks to people, property, and 
state interests in the Delta by e�ective emer-
gency preparedness, appropriate land used, 
and strategic levee investments.

•  Establish a new governance structure 
with the authority, responsibility, account-
ability, science support, and secure funding 
to achieve these goals.

Delta Risk Management  
Strategy 

�e Delta Risk Management Strategy was initi-
ated as a component of the 2000 CALFED Record 
of Decision. In 2005, the Legislature passed and the 
governor signed AB 1200, which requires DWR to 
evalu ate the potential e�ects on water supply derived 
from the Delta based on 50-, 100-, and 200-year 
projections for possible e�ects on the Delta due to 
subsidence, earthquakes, �oods, climate change, and 
combinations of these. �e assessment of risks and 
the associated consequences to the State are con-
tained in the Delta Risk Management Strategy 
(DRMS), Phase 1: Risk Analysis (DWR, 2008) re-
port, completed in February 2009. 

In Phase 2 of the Delta Risk Management Strat-
egy, DWR and DFG must determine the principal 
options for reducing the risks to, among other 
things, pre vent the disruption of water supplies de-
rived from the Delta, improve the water quality of 
drinking water supplies from the Delta, and main-
tain Delta water quality for Delta users. DFG is to 
evaluate and comparatively rate each option for its 
ability to restore salmon and other �sheries that use 
the Delta. �e study is to be completed by Summer 
2010.

�e Delta Risk Management Strategy is a ma jor 
source of scienti�c and technical information on the 
Delta and Suisun Marsh levees for other major stud-
ies and initiatives.

CALFED  
Ecosystem Restoration Program 
Conservation Strategy 

�e Ecosystem Restoration Program Conserva-
tion Strategy has been developed by the California 
Department of Fish and Game (DFG) in collabora-
tion with the NMFS and USFWS, the three imple-
menting agencies for the program. It provides the 
foundation for regional implementation of the Eco-
system Restoration Program guided by a science 
based adaptive management approach designed to 
improve aquatic and terrestrial habitats and improve 
ecological functions in the Bay-Delta to support sus-
tainable populations of �sh and wildlife species. It 
represents a “single blueprint” for conservation and 
recovery of species and will integrate the NMFS re-
covery plan for Central Valley salmonids and the US-
FWS Delta Native Fishes Recovery Plan, once these 
plans are completed. While the Ecosystem Restora-
tion Program Conservation Strategy currently focuses 
on the Delta and Suisun Marsh it will be expanded to 
include the tributaries to the Delta. 

�e Ecosystem Restoration Program Conserva-
tion Strategy represents the perspectives of the three 
�sh and wildlife agencies on what is needed at a pro-
grammatic level to achieve biological conservation 
and management goals in the Delta. It serves to guide 
more detailed planning e�orts such as the Bay Delta 
Conservation Plan. �e Bay Delta Conservation Plan 
is currently evaluating speci�c detailed actions which 
would implement at least in part those described 
more generally in the Ecosystem Restoration Program 
Conservation Strategy. In particular, Bay Delta Con-
servation Plan will be addressing the issues of convey-
ance and �ows as a component of ecosystem 
restoration. 
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Bay Delta Conservation Plan 
�e Bay Delta Conservation Plan is being devel-

oped to promote the recovery of endangered, threat-
ened and sensitive �sh and wildlife species and their 
habitats in the Delta in a way that will also protect 
and restore water supplies. 

�e Bay Delta Conservation Plan is: 

•  Identifying conservation strategies to 
improve the overall ecological health of the 
Delta. 

•  Identifying ecologically friendly ways 
to move fresh water through and/or around 
the Delta. 

•  Addressing toxic pollutants, invasive 
species, and impairments to water quality.

•  Establishing a framework and funding 
to implement the Plan over time. 

�e Bay Delta Conservation Plan is being devel-
oped in compliance with the Federal Endangered 
Species Act and the California Natural Communi-
ties Conservation Planning Act. When completed, 
the Bay Delta Conservation Plan would provide the 
basis for the issuance of endangered species permits 
for the operation of the state and federal water proj-
ects. �e plan would be implemented over the next 
50 years. �e heart of the Bay Delta Conservation 
Plan is a long-term conservation strategy that sets 
guidelines for the actions needed for a healthy Delta.

State and federal agencies are developing a joint 
Environmental Impact Report/Statement under the 
Delta Habitat Conservation and Conveyance Pro-
gram. �e Environmental Impact Report/Statement 
will determine the potential environmental impacts 
of the proposed Bay Delta Conservation Plan. �e 
draft Environmental Impact Report/Statement is ex-
pected to be ready for public review and comment 
by mid-2012 and the Bay Delta Conservation Plan 
Habitat Conservation Plan is scheduled to be deliv-
ered early in 2011.

Delta Habitat Conservation 
and Conveyance Program

�e Delta Habitat Conservation and Convey-
ance Program is a partnership between DWR and 
the U.S. Bureau of Reclamation (Reclamation) to 
evaluate the ecosystem restoration and water convey-
ance alternative identi�ed by the Bay Delta Conser-
vation Plan along with other conveyance 
alternatives. �e evaluation culminates in the com-
pletion of a joint Environmental Impact Report/
Statement. �e State and federal lead agencies for 
the Environmental Impact Report/Statement are 
DWR, Reclamation, the USWS, and the NMFS. 
Development of the Environmental Impact Report/
Statement is being done in cooperation with the 
DFG, the U.S. Environmental Protection Agency, 
and the U.S. Army Corps of Engineers. �e draft 
Delta Habitat Conservation and Conveyance Pro-
gram Environmental Impact Report/Statement is 
scheduled to be completed mid-2012. 

2-Gates Fish Protection  
Demonstration Project

�e 2-Gates Fish Protection Demonstration 
Project is proposed to be installed for 5 years to test 
its ability to control �ows and thereby protect delta 
smelt and other sensitive aquatic species through re-
duced entrainment at the SWP and CVP Delta 
pumping facilities. �e 2-Gates Fish Protection 
Demonstration Project would install and operate re-
movable gate structures in two key locations in the 
central Delta; in Old River between Bacon Island 
and Holland Tract, and in Connection Slough be-
tween Mandeville Island and Bacon Island. �e 
structures would be opened and closed in conjunc-
tion and coordination with operation criteria estab-
lished by state and federal water quality and 
environmental regulators. An extensive water quality 
and �sh monitoring program is proposed, using ex-
isting and new monitoring actions, to support the 
validation of the project. 
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The structures would be temporary and re-
moved after a five-year evaluation period. These fa-
cilities include sheet pile dikes extending from each 
channel bank to the gates, a pile-supported boat 
ramp to reduce effects to recreational boating and 
limited dredging and ground disturbance to mini-
mize other biological effects. Barge-mounted gates 
will be fabricated off-site, floated to the site, and 

installed by ballasting each gate in place adjacent to 
the sheet pile dikes. 

The project lead is the Reclamation. Public re-
view of the draft environmental assessment and a 
finding of no significant impacts closed on Novem-
ber 30, 2009. A final environmental assessment and 
a finding of no significant impacts may follow. 



29

The State Water Project Delivery Reliability Report 2009

4  Areas of Significant Uncertainty for SWP Delivery Reliability

Areas of Significant  
Uncertainty for SWP  
Delivery Reliability

�ere are three signi�cant factors contributing 
to uncertainty in the delivery reliability of the SWP: 
possible e�ects from cli mate change and sea level 
rise, the vulnerability of Delta levees to failure, and 
greater operation restrictions imposed by the USF-
WS and NMFS in response to decreasing popula-
tions of endangered �sh species. Each of these 
uncertain ties is discussed below.

Climate Change and Sea Level Rise 
Climate change is identi�ed in the California 

Water Plan Update 2009 as one of the key consid-
erations in planning for the state’s water manage-
ment. California’s reservoirs and water delivery 
systems were developed based on historical hydrolo-
gy and, under climate change, the past may no lon-
ger be a good guide for the future. In fact, changes 
have already been observed in California’s climate 
over the past 100 years (DWR, 2009). Air tempera-
tures have risen about 1 degree Fahrenheit with the 
greatest changes occurring at night and at higher el-
evations. Early spring snowpack in the Sierra Ne-
vada, a key natural reservoir for California’s water 
supply, has decreased about 10% resulting in a loss 
of about 1.5 maf of water storage. Sea levels along 
the California coast have risen by about 7 inches.

�e climate is expected to continue changing in 
the future (DWR, 2009). Mean temperatures are 
predicted to increase by 1.5 degrees to 5.0 degrees 
Fahrenheit by mid-century and 3.5 degrees to 11 de-
grees by the end of the century. �ese rising air tem-
peratures are expected to continue to reduce 
snowpack, especially in low elevation watersheds 

where more precipitation may fall as rain rather than 
snow (Chung et al., 2009). Reduced snow pack is 
expected to lead to higher winter runo� and lower 
spring runo�. �is could increase �ooding during 
the winter and reduce river �ows in the spring and 
summer, which may require water managers to eval-
uate the tradeo�s between �ood protection and wa-
ter supply. Future sea level rise estimates range from 
4 to 16 inches by mid-century and 7 to 55 inches by 
the end of the century (DWR, 2009). Higher sea 
levels could threaten the existing levee system in the 
Delta. Salinity intrusion into the Delta could also 
require increased releases of freshwater from up-
stream reservoirs to maintain compliance with water 
quality standards.

For the SWP, these climate changes have the 
potential to simultaneously a�ect the availability of 
source water, the ability to convey water, and users’ 
demands for water. �is may exacerbate the existing 
mismatch in California between where and when 
precipitation occurs and where and when people use 
water.

Previous Assessment of Climate Change Impacts 
on SWP Delivery Reliability     To better under-
stand how the future reliability of the SWP and 
CVP may be a�ected by climate change, DWR 
examined possible e�ects for 12 future climate 
scenarios in a report titled Using Future Climate 
Projections to Support Water Resources Decision 
Making in California (Chung et al., 2009). �e 
12 scenarios represent projections from six Global 
Climate Models for a higher and a lower future 

4
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greenhouse gas emissions scenario. �e studies also 
took into account Delta salinity intrusion due to sea 
level rise and resulting changes in reservoir opera-
tions to maintain Delta water quality. Shifts in both 
water supply and water demands were considered. 
Several factors related to water supply reliability were 
examined: annual Delta exports, reservoir carryover 
storage, Sacramento Valley groundwater pumping, 
and additional water supplies needed to reduce the 
frequency and extent of system vulnerability to op-
erational interruption. For the range of future climate 
projections studied, the reliability of the SWP and 
CVP water supply systems is expected to be reduced. 
Although the analysis examined both mid-century 
and end-of-the-century e�ects, only mid-century ef-
fects are discussed in this report.

One indicator of the amount of water that the 
SWP can supply south of the Delta is annual Delta 
exports, which is the total amount of water trans-
ferred (exported) south of the Delta through the 
SWP’s Banks Pumping Plant and the CVP’s Jones 
Pumping Plant over the course of one year. At mid-
century, median Delta exports are reduced by 7% for 
the lower greenhouse gas emissions scenario and by 
10% for the higher emissions scenario. It is important 
to note that the full range of mid-century changes in 
Delta exports for the 12 future climate scenarios 
spans an increase of 2% to a decrease of 19%. �ese 
decreases in annual Delta exports would reduce water 
deliveries south of the Delta.

An important factor in California’s water supply 
reliability is the amount of water stored in reservoirs 
from one year to the next. �is stored water is like a 
water supply savings account that allows water man-
agers �exibility during tough times. �is water supply 
savings account is called reservoir carryover storage, 
and it is the amount of water remaining in a reservoir 
at the end of September that is available (carries over) 
for use the next water year. At mid-century, median 
reservoir carryover storage is reduced by 15% for the 
lower greenhouse gas emissions scenario and by 19% 
for the higher emissions scenario. �ese reductions in 
reservoir carryover storage would reduce the systems’ 

�exibility during water shortages.
In the Sacramento Valley, reduced surface water 

supplies are assumed to be augmented by increased 
groundwater pumping. For agricultural and urban 
areas where there is access to both surface water and 
groundwater, surface water diversions are assumed 
to be used �rst up to the maximum amount allowed 
by current contracts. Any unmet demand is then 
supplied by groundwater pumping. For areas where 
there is no surface water access, all demands are met 
by groundwater pumping. At mid-century the medi-
an Sacramento Valley groundwater pumping in-
creases by 5% for the lower greenhouse gas 
emissions scenario and by 9% for the higher emis-
sions scenario.

Under climate change and in some years, water 
levels in the main supply reservoirs (Shasta, Oro-
ville, Folsom, and Trinity) could fall below the low-
est release outlets making the system vulnerable to 
operational interruption. By mid-century, it is ex-
pected that a water shortage worse than the one dur-
ing the 1977 drought could occur in 1 out of every 
6-8 years. In those years, it is estimated that an ad-
ditional 575-850 taf of water would be needed to 
meet current regulatory requirements and to main-
tain minimum system operations. �is water could 
be obtained through additional water supplies, re-
ductions in water demands, or a combination of the 
two. For current conditions, the report concludes 
the system is not considered vulnerable to this type 
of operational interruption.

Selection of Climate Change Scenario for Up-
dated Reliability Assessment     For the purposes 
of this report, the 2029 delivery estimates are based 
upon a single median-impact future climate projec-
tion. To identify this projection, a separate analysis 
was conducted of the 12 mid-century climate pro-
jections contained in Using Future Climate Projec-
tions to Support Water Resources Decision Making 
in California (Chung et al., 2009), and their result-
ing water supply e�ects to determine which one 
most closely represented the “central” or “median” 
projection. �e metrics used for comparison consist-
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ed of projected climate and hydrology variables, and 
their e�ects on CVP/SWP system exports; namely, 
temperature, precipitation, total in�ow to major 
reservoirs, shifts in timing of run-o�, and Delta 
exports. Using these metrics, the future climate 
projection from the MPI-ECHAM5 global climate 
model run for the higher greenhouse gas emissions 
scenario was selected to be representative of median 
SWP-CVP e�ects, and thus is used for the analyses 
presented in this report.

Vulnerability of Delta Levees to Failure 
Delta levees provide constant protection from 

�ooding because most lands in the Delta are below 
sea level. Most Delta levees, however, do not meet 
modern engineering standards and are highly sus-
ceptible to failure. Levees are subject to failure at 
times of high �ood �ows, but also at any time of the 
year due to seepage or the piping of water through 
the levee, slippage or sloughing of levee material, or 
sudden failure due to an earthquake. According to 
the URS Corp./Jack R. Benjamin & Associ ates re-
port, Delta Risk Management Strategy (DRMS), 
Phase 1: Risk Analysis (DWR, 2008), the risk of le-
vee failure in the Delta is signi�cant, as shown by 
the fact that most islands in the Delta have �ooded 
at least once over the past 100 years, with many 
�ooding at least twice. Since 1900, there have been 
158 levee failures. 

A breach of one or more levees and island �ood-
ing may a�ect Delta water quality and water op-
era tions. Depending on the hydrology and the size 
and locations of the breaches and �ooded islands, a 
signi�cant amount of saline water may be drawn 
into the interior Delta from Suisun and San Pablo 
bays. At the time of island �ooding, exports may be 
drastically reduced or ceased to evaluate the salinity 
distribution in the Delta and to avoid drawing 
high er saline water toward the pumps. �e intro-
duced salinity then could become dispersed and de-
grade Delta water quality for a prolonged period 
because of complex relationships between Delta in-
�ows, tid al mixing, and the time taken to repair the 
breaches. 

A large earthquake in the Delta causing sig-
ni� cant levee failures and island �ooding could lead 
to multiyear disruptions in water supply, signi�cant 
water quality degradation, as well as permanent 
�ooding of several islands. Such permanent multi-is-
land �ooding would probably lead to increased salt 
water intrusion into the Delta during seasonal low 
in�ows. Maintaining Delta water quality when sev-
eral islands are �ooded and breaches are open would 
require additional Delta in�ow because the volume 
of water coming into the Delta on the �ood tide 
would increase, requiring more fresh water from the 
rivers to prevent the saline water from extending 
into the Delta. When SWP and CVP pumping are 
restarted, Delta in�ow would need to increase again 
beyond the pumping amount in order to prevent 
water quality degradation in the Delta. �is chain of 
events would signi�cantly a�ect water supply reli-
ability by limiting pump ing and requiring addition-
al reservoir releases to generate the needed higher 
Delta in�ows. A worst case scenario for water supply 
e�ects would be a moderate or large earthquake 
causing extensive levee failure in the late summer or 
fall of a dry year. 

�e levee break on Middle River and sub-
se quent �ooding of Upper Jones Tract in 2004 is a 
small-scale example of this phenomenon. Following 
the break, Delta pumping was cur tailed for several 
days to prevent seawater intru sion. Water shipments 
down the California Aqueduct were continued 
through unscheduled releases from San Luis Reser-
voir. Also, Shasta and Oroville reservoir releases 
were increased to provide for salinity control in the 
Delta. 

A growing concern about the long-term viability 
of the Delta’s levee system led to the initiation of the 
Delta Risk Management Strategy. 

Delta Risk Management Strategy     �e Delta 
Risk Management Strategy is being developed in 
two phases. Phase 1 is the analysis of the risk of 
levee failures and the associated potential economic, 
environmental, and public health and safety e�ects. 
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�e �nal Phase 1 Report was completed in Febru-
ary 2009. Phase 2, expected to be completed by 
Summer 2010, is to develop and evaluate strategies 
to reduce risks from levee failures. �e risk analy-
sis includes the likely occurrence of earthquakes 
of varying magnitudes in the region, future rates 
of subsidence given continued farm ing practices, 
the likely magnitude and frequency of storms, and 
the potential e�ects associated with global climate 
change (sea level rise, climate change, temperature 
change). Estimated risks to the Delta were made for 
50-, 100-, and 200-year projections since risk can be 
expected to increase with time. 

�e Delta Risk Management Strategy looks at 
several hazards to levees: seismic events that cause 
levee failures, �ood �ows that can overtop levees or 
cause levee failure by increased pressure and seepage, 
undetected problems during non-�ood �ow periods, 
and erosion due to high wind waves. �e level of 
risk of failure of Delta levees was de termined by 
considering: the frequency of di�er ent magnitudes 
of hazards that can challenge the integrity of Delta 
levees, how vulnerable di�erent levee reaches are to 
hazards, how hazards and levee vulnerabilities com-
bine to produce levee failure, and the economic and 
ecosystem e�ects due to levee failure. �e analysis 
assumes that existing regula tory and management 
practices will continue. 

Potential Interruption/Disruption of SWP Deliv-
eries Due to Earthquakes     A strong earthquake 
a�ecting the Delta could cause simultaneous levee 
failures on several islands, with these islands �ood-
ing simultaneously. Preliminary analysis indicates 
that some wa ter may not be treatable by municipal 
agencies for many months due to high organic car-
bon concentrations. �is would extend the period 
that Delta water supply would be unavailable for 
urban users. 

Key �ndings of the Phase 1 report on possible 
e�ects on SWP de liveries due to earthquakes are: 

•  A moderate to large earthquake ca pable 
of causing multiple levee failures could hap-
pen in the next 25 years. 

•  �ere is about a 40% chance of 27 or 
more islands simultaneously failing during a 
major earthquake. 

•  Extensive levee fail ure would most like-
ly occur in the west and central Delta. 

•  Levee repairs could take more than  
2.5 years and exports from the Delta could 
be disrupted for about a year with a loss of 
up to 8 maf of wa ter. 

•  By 2050, the risk of island �ooding 
from seismic events is expect ed to increase 
by 35% over 2007 conditions, if a seismic 
event has not oc curred. 

Potential Interruption/Disruption of SWP De-
liveries Due to Floods     During an average year, 
about 85% of the total Delta in�ow comes from the 
Sacramento River and 10% comes from the San Joa-
quin River. �e remaining Delta in�ow primarily 
comes from three eastside tributar ies. In�ow from 
the Sacramento and San Joaquin rivers depends 
on reservoir releases, precipitation, and snowmelt. 
Over the long-term, many di�erent combinations of 
high �ood �ows in the Sacra mento and San Joaquin 
rivers are possible because of the large geographical 
extent of the two rivers’ watersheds and the vari-
ability in storm paths. �e Phase 1 analysis consid-
ers the magnitude and frequency of �ooding in 
di�erent parts of the Delta from dif ferent sources 
to evaluate the probability of these high �ows. �is 
approach allows the inclusion in the risk analysis of 
�oods that, while possible, are larger than any in the 
historic record. If the analysis solely relied upon the 
historical data, the analysts believe the risk would be 
underestimated. 

Potential disruption of Delta exports due to 
�oods and levee failures would depend on the num-
ber of �ooded islands, the timing and size of the 
�ood �ows, and the water quality in the Delta and 
Suisun Bay at the time of the �ood. However, dur-
ing such high �ows, there would normally be little 
or no e�ect on the water quality of the exports due 
to levee failures and Delta Risk Management Strate-
gy assumes no signi�cant e�ect on Delta exports. 
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Key �ndings of the Phase 1 report on possible 
e�ects to SWP de liveries due to �ood �ows by the 
year 2050 are: 

•  Delta �ood hazard would increase from 
a sea level rise and more frequent high �ows. 

•  �e frequency of island �ood ing would 
increase from 2007 conditions. 

•  �e frequency of �oods is expected to 
increase by 35%. 

•  Levees are expected to become more 
vulnerable to �ooding due to increased 
seepage and stability problems associated 
with more subsidence and sea level rise. 

�e combined e�ects of in creased levee vulnera-
bility and �ood �ows indicate an expected 80% in-
crease in island �ooding from �ood �ows. 

Potential Interruption/Disruption of SWP De-
liv eries Due to “Sunny Day” Event     A “sunny 
day” levee failure is a failure that occurs during 
non-�ood times and is not caused by an earthquake. 
Possible causes of levee failure include wave action, 
animal activity, and seepage. �e Delta Risk Man-
agement Strategy reports that, on aver age, there will 
be about 10 sunny-day breaches with 100 years of 
exposure in the Delta. �ese types of le vee failures 
are not expected to involve the simultaneous multi-
levee events as could happen with high �ood �ows 
or a large earthquake.

Combined Potential Interruption/Disruption of 
SWP Deliveries     �e Delta Risk Management 
Strategy evaluated combined risk of levee failure 
due to earthquakes, �oods, and “sunny day events” 
as well as how risks may change in the future. Key 
�ndings by the Delta Risk Management Strategy 
are: 

•  Levee hazards are expected to increase 
due to pressure from sea level rise and more 
frequent �ood �ows.

•  �e overall likelihood of a major 
Delta event causing extensive levee failure 
is in creasing, as is the magnitude of the 
conse quences from a given event. 

•  �ere is a possible range of sea level rise 
of 0.7 to 4.6 feet over the next 100 years, de-
pending on the assumed future greenhouse 
gas emissions and the forecast model used. 
Current estimates by the Intergovernmental 
Panel on Cli mate Change indicate that sea 
level will rise from 0.6 to 1.9 feet over the 
next 100 years. �e CALFED Independent 
Sci ence Board has recommended that plan-
ning that incorporates sea level rise should 
use the full range of variability of 20-55 
inches. 

Delta Flood Emergency Preparedness and Re-
sponse Plan     As part of its e�orts to reduce e�ects 
to the SWP should a levee failure occur, DWR has 
initi ated the development of the DWR Delta Flood 
Emergency Preparedness and Response Plan. DWR 
has emergency response procedures for a Delta levee 
failure in place but the DWR Delta Flood Emer-
gency Preparedness and Response Plan will enhance 
the state’s ability to prepare for, respond to, and 
recover from a catastrophic Delta levee failure. �is 
new scalable plan will provide DWR with updated 
techniques and procedures should a catastrophic 
Delta levee failure occur. �is plan will be DWR’s 
roadmap for coordinating the protection of life and 
property with our local, state, and federal partners 
in a levee disaster while protecting the state’s water 
system.

DWR has completed the �rst of two phases of 
engineering design work intended to enhance the 
state’s ability to respond to large-scale levee failures 
or �oods in the Delta. In the �rst phase, DWR con-
ducted a discovery process to analyze previously de-
veloped plans and procedures and to identify current 
DWR capabilities for response to emergen cies and 
disasters in the Delta. In the second phase, DWR 
will further engage its response part ners in local, 
state, and federal government, and in the private 
sector to develop a more detailed DWR Delta Flood 
Emergency Preparedness and Response Plan. �is 
response plan will be consistent with and in compli-
ance with California’s Standardized Emergency 
Manage ment System and with the National Inci-
dent Management System2. �e main goal of this 
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plan is to reduce the recovery time from a cata-
strophic levee failure of Delta water users. �is will 
be achieved through the development of new re-
sponse tools, enhanced response methods, and clari-
fying response roles in the Delta. 

National Marine Fisheries Service and 
Fish and Wildlife Service Biological Opin-
ions

Over the past 5 years and in response to declin-
ing �sh populations, the rules de�ned by the federal 
biological opinions issued under the Endangered 
Species Act for the operation of the SWP and CVP 
in the Delta have become more and more restrictive. 
In December 2008, the USFWS issued a new bio-
logical opinion for delta smelt. In June 2009, the 
NMFS issued a new biological opinion covering 
winter-run and spring-run Chinook salmon, steel-
head, green sturgeon, and killer whales. �e biologi-
cal opinions imposed additional operational 
requirements that restrict the amount of water sup-
ply that can be exported from the Delta. Below are 
some highlights of each biological opinion.

USFWS biological opinion     �e USFWS biologi-
cal opinion includes additional requirements in all 
but two months of the year. From December to 
June, an adaptively managed �ow restriction is in 
place for the average Old River and Middle River 
�ow. �e �ow restriction can begin as early as De-
cember 1 based on USFWS’ determination. Howev-
er, the restriction is more likely to start after Decem-
ber 20 and is based on turbidity and salvage triggers. 
�e restriction has three phases that are intended to 
protect delta smelt at various life stages. �e actual 
Old River and Middle River �ow target is depen-
dent on delta smelt survey information. �e USFWS 
determines the required target �ow. Managing 

Old River and Middle River �ow is accomplished 
primarily by reducing the CVP and SWP exports. 
Because determining an Old River and Middle River 
restriction is based on �sh location and decisions by 
USFWS sta�, predicting an Old River and Middle 
River restriction and corresponding export pumping 
with any great certainty poses a challenge. 

�e USFWS biological opinion also imposes an 
additional salinity requirement in the Delta for Sep-
tember and October in wet and above-normal water 
years. In these years, fresher water must be main-
tained at locations further west than during the other 
types of water years. In November during years when 
this requirement is in place, in�ow into the SWP and 
CVP reservoirs will be passed downstream to aug-
ment the out�ow until the prior-month’s required lo-
cation for the fresher water is reached.

NMFS biological opinion     �e requirements 
contained in the NMFS’ biological opinion also 
added an Old River and Middle River requirement. 
However, we expect that the USFWS Old River and 
Middle River requirements will satisfy or be suf-
�ciently protective of the listed species under the 
NMFS biological opinion.

�e NMFS’ biological opinion also expands the 
duration of a Springtime operation which combines a 
signi�cant reduction in Delta exports with a pulse 
�ow on the San Joaquin River from one month to 
two months. �e requirement would likely result in 
total exports being limited to 1,500 cfs except in ex-
tremely wet cases during April and May.

Under the biological opinion, the Delta Cross 
Channel gates are closed more frequently from Octo-
ber through December 14, and completely closed be-
tween December 15 and January 31. Previously, as 
de�ned by Water Right Decision 1641, the Delta 
Cross Channel was closed up to 45 days between No-
vember 1 and January 31. �is operation can require 
additional export reductions in order to meet the wa-
ter quality objectives contained in the water right 
permits for the SWP and CVP.

�ere are a number of additional actions under 
the biological opinion that require temperature, �ow 

2 California’s Standardized Emergency Manage ment System is an 
emergency management system required by California Government Code 
Section 8607(a) for managing incidents involving multiple jurisdictions 
and agencies. The National Incident Management System is a nationwide, 
federal emergency management approach, for managing incidents with all 
levels of government, private-sector, and nongovernmental organizations 
working together. For more information, please visit: www.oes.ca.gov.
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and storage requirements on the CVP system. These 
additional actions or requirements could have an ef-
fect on real-time SWP operations.
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CALSIM II, a computer model jointly devel-
oped by DWR and Reclamation, simulates much of 
the water resource infrastructure in the Central Val-
ley and Delta region of California. CALSIM II 
models all areas that contribute �ow to the Delta. 
�e geographical coverage includes the Sac ramento 
River Valley, the San Joaquin River Valley, the Del-
ta, the Upper Trin ity River, and the CVP and SWP 
service areas. CALSIM II simulates operation of the 
CVP-SWP system using a monthly time step. �e 
model assumes that facilities, land use, water supply 
contracts, and regu latory requirements are constant 
over this period.

General Solution Techniques 
and Incorporating  
Operational Constraints

CALSIM II routes water through a CVP-SWP 
system network representation. �e network 
in cludes more than 300 nodes and more than 900 
arcs, representing 24 surface reservoirs and the inter-
con nected �ow system. CALSIM II uses logic for 
determining deliveries to north-of-Delta and south-
of-Delta CVP and SWP contractors. �e delivery 
logic uses runo� forecast information that incorpo-
rates uncertainty and standardized rules that relate 
forecasted supplies to estimate the water available for 
delivery and reservoir carryover storage. �e as-
sumed delivery levels are updated monthly within 
the model for the periods January 1 through May 1 
for the SWP and March 1 through May 1 for the 

CVP to correspond to the updated runo� forecasts. 
�e south-of-Delta SWP and CVP deliveries are 
based on water supply parameters and operational 
constraints. 

Hydrology 
A range of hydrologic conditions based on the 

historical �ow record is used to represent the possi-
ble range of water supply conditions. �e hydrology 
used by CALSIM II was developed jointly by DWR 
and Reclamation by adjusting the historical �ow re-
cord to account for the in�uence of land-use chang-
es and upstream �ow regulation. Sacramento Valley 
and tributary basin hydrologies are developed by ad-
justing the historical sequence of monthly stream 
�ows to represent a sequence of �ows at a current or 
future level of development. Adjustments to histori-
cal water supplies are determined by imposing the 
current or future level land use on historical meteo-
rological and hydrologic conditions. San Joaquin 
River basin hydrology is developed in a di�erent 
manner and uses �xed annual demands and a re-
gression analysis to develop �ow accretions and de-
pletions. �e resulting hydrology represents the 
water supply available from Central Valley streams 
to the CVP and SWP at a current or future level of 
development. Groundwater is modeled as a series of 
interconnected basins. Groundwater pumping, re-
charge from ir rigation, stream-aquifer interaction 
and interbasin �ow are calculated dynamically by 
the model.

�e hydrology for the 2029 level of development 

General Approach  
for Assessing SWP  
Delivery Reliability  5
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that was used in the studies in this report has been 
modi�ed to incorporate e�ects of climate change for 
a selected median-impact future climate projection. 
�e e�ects of climate change on in�ows to major 
SWP and CVP reservoirs was estimated using the 
method from Using Future Climate Projections to 
Support Water Resources Decision Making in Cali-
fornia (Chung et al., 2009). �is method adjusts the 
base hydrologic sequence to re�ect projected changes 
in the timing and volume of in�ow. For each month 
of the year, stream�ows based on the future climate 
projection were compared to historical stream�ows 
to estimate how much higher or lower future 
stream�ows may be than historical �ows. �e 
monthly values for the reservoir in�ows were then 
adjusted to represent the monthly trends for the fu-
ture climate projection. Further adjustments are 
made to the hydrology to represent projected chang-
es in annual runo� volume.

Demands 
North of Delta

For both the 2009 and 2029 scenarios agricul-
tural and outdoor urban land use based demands 
are calculated from an assumed crop ping pattern 
and a soil-moisture budget. For the 2009 level study 
the land use based demands have been estimated us-
ing �xed 2009 land use and historical hydrology. 
For the 2029 level study the land use based demands 
have been estimated using �xed 2029 land use but 
the hydrology in the Sacramento Valley has been 
modi�ed to incorporate e�ects of climate change 
under a selected representative climate change pro-
jection. �is modi�cation procedure is similar to 
what was used to modify in�ows to major SWP and 
CVP reservoirs as discussed in Using Future Cli-
mate Projections to Support Water Resources Deci-
sion Making in California (Chung et al., 2009). 
Both land use based demands and estimated con-
tract amounts serve as upper bounds on deliveries.

South of Delta
South of Delta demands, unlike North of Delta 

demands, are contract based. SWP Table A and 
SWP Article 21 demands for the 2009 scenario are 
preprocessed independent of CALSIM II and vary 
annually according to hy drologic conditions. SWP 
Table A demands for the 2029 scenario are assumed 
to be at maximum entitlement annually. SWP Arti-
cle 21 demands in the 2029 scenario, however, vary 
annually according to hydrologic conditions. 

Meeting Delta  
Water Quality Standards 

CALSIM II uses DWR’s Arti�cial Neural Net-
work model to simulate the �ow-salinity rela-
tion ships for the Delta. �e Arti�cial Neural 
Network model correlates salinity at key locations in 
the Delta with Delta in�ows, Delta exports, and 
Delta Cross Channel operations. �e model esti-
mates salinity at four locations for modeling Delta 
water quality standards. �ese locations are Old 
River at Rock Slough, San Joaquin River at Jersey 
Point, Sacramento River at Emmaton, and Sa-
cra mento River at Collinsville. 

CALSIM II Priorities in  
Water Deliveries 

CALSIM II allocates water according to four 
priorities, in order of priority: 

1. Prior-right water users, minimum in-
stream �ow requirements, and water quality 
requirements.

2. SWP Table A contractors and CVP 
contractors.

3. Reservoir storage for the next year (car-
ryover).

4. SWP Article 21 deliveries.
While CVP and SWP contractor deliveries take 

precedence over next year’s reservoir storage, a bal-
ance be tween the two is struck in the allocation de-
cision to ensure that enough water is left in storage 
at the end of the year in case of impending drought. 
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SWP Table A and  
SWP Article 21 Deliveries 

�e CALSIM II simulations in this report esti-
mate SWP delivery amounts for SWP Table A and 
Ar ticle 21. As mentioned in Chapter 2, SWP Table 
A is the contractual method for allocating available 
supply and the total of all maximum SWP Table A 
amounts for deliveries from the Delta is 4.133 maf 
per year. SWP Article 21 refers to a provision in the 
contract for delivering water that is available in addi-
tion to SWP Table A amounts. SWP Article 21 con-
tracts allow contractors to receive addi tional water 
deliveries only under speci�c conditions. �ese con-
ditions are: 

1. �e water is available only when it does not 
interfere with SWP Table A allocations and 
SWP operations. 

2. �e water is available only when excess wa-
ter is available in the Delta. 

3. �e water is available only when con veyance 
capacity is not being used for SWP purposes 
or scheduled SWP deliveries. 

4. �e water cannot be stored in the SWP sys-
tem. In other words, the contractors must be 
able to use the SWP Article 21 water direct-
ly or be able to store it in their own system. 

CALSIM II Performance 
Some of the comments to the draft 2003 State 

Water Project Delivery Reliability Report expressed 
concern about the accuracy of CALSIM II and the 
credibility of conclusions about SWP delivery reli-
ability that are based on CALSIM II simulations. To 
respond to these concerns, DWR conducted several 
CALSIM II studies. In one study, results from a 
CALSIM II simulation using historical input from 
1975 to 1998 were compared to historical opera-
tions. �is study is documented in the report CAL-
SIM II Simulation of Historical SWP-CVP 
Operations, Technical Memo randum Report, No-
vember 2003 and was provided in Appendix E of 
the 2005 State Water Project Delivery Reliability 
Report. In a second study, a sensitivity analysis was 

performed to quantify the e�ects of various inputs 
on CALSIM II results. Two performance measures 
were used, a Sensitivity Index and Elasticity Index, 
to quantify the sensitivity of 12 model output re-
sponses to 12 di�erent model input parameters. �is 
sensitivity study was also provided in Appendix E of 
the 2005 State Water Project Delivery Reliability 
Report. 

In a follow-up study, DWR sta� conducted a 
more detailed analysis of the sensitivity results, fo-
cusing on the delivery reliability of the SWP system. 
�e results of this analysis are documented in an in-
ternal memorandum report, Supplemental Technical 
Memorandum to CalSim-II Model Sensitivity 
Analysis Study, October 2005, dated April 30, 2007. 
�e purpose of this analysis was to assist SWP 
con tractors and other interested parties in evaluating 
the e�ect of model input parameters on SWP Delta 
deliveries, SWP north-of-Delta deliveries, and SWP 
deliveries under SWP Article 21, with respect to a 
selected subset of input parameters. 

Recent Improvements to  
CALSIM II Simulations 

�e CALSIM II model is modi�ed in response 
to new in water system operational requirements, 
updated information, or improvements in computa-
tional methods. Changes to the model are discussed 
in Appendix A. Enhancements to CALSIM II of 
note are: 

•  Greater resolution in the representa-
tion of the Delta channel configuration 
and of the distribution of Net Delta Island 
Consumptive Use (Net DICU). �e repre-
sentation of the Delta Channels was recon-
�gured to mimic the �ow dynamics in the 
interior Delta, speci�cally to capture the 
�ow e�ects in the Old and Middle Rivers. 
Channel con�gurations and �ow regres-
sions were taken from the paper A Model to 
Estimate Combined Old & Middle River 
Flows (Paul Hutton, Ph.D., P.E., Metropoli-
tan Water District of Southern California, 
April 2008).
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•  Article 56 Extended Carryover deliver-
ies. Article 56 Extended Carryover deliver-
ies is a category of water delivery available 
to SWP Table A contractors that was not 
represented in the previous model used in 
the 2007 Report. Modeling this category 
of water delivery gives a more realistic rep-
resentation of real world export patterns 
throughout the delivery contract year.

•  Three-pattern deliveries. The practice 
of the SWP delivering water based on three 
delivery patterns submitted by the SWP 
contractors for 30%, 50%, and 100% allo-
cations is now modeled. Modeling the three 
delivery patterns based on the level of allo-
cation gives a more realistic representation 
of real world export patterns throughout the 
delivery contract year.

•  Improved modeling of flow-salinity 
relationships in the Delta. The previous 
Artificial Neural Network used to estimate 
flow-salinity relationships has been replaced 
with a newer more accurate version. The 
new Artificial Neural Network and its ac-
companying implementation to the CAL-
SIM II model produces salinities that match 
more closely the Delta Simulation Model 2 
salinities.

•  X2 positions and flow requirements 
estimated using an Artificial Neural Net-
work. The X2 positions and flow require-
ments were previously estimated using the 
Kimmerer-Monismith Equation. The new 
Artificial Neural Network used to estimate 
X2 position more closely matches the Delta 
Simulation Model 2 model X2 position.

•  Sea Level Rise. The phenomenon of sea 
level rise and its effect on Delta salinities is 
now modeled. Artificial Neural Networks 
were developed to estimate flow-salinity 
relationships in the Delta with an assumed 
increment of sea level rise for a mid-century 
condition.

•  SWP South of the Delta Allocations. 
The SWP South of the Delta Allocation 
logic has been modified so that adjustments 
to the Water Supply Index-Delivery Index 
based allocations are made to account for 
the export restrictions imposed by the new 
Biological Opinions. The Biological Opin-
ions dictate that San Joaquin River flows 
are now the determining factor for export 
capacity from the Delta. This new logic fore-
casts export capacity based on San Joaquin 
River wetness and then develops allocations 
from them.
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Assessment of 
Present and Future  
SWP Delivery  
Reliability

6
�ese updated estimates of the current and fu-

ture delivery reliability of the SWP re�ect the 
changes in project operation due to the require-
ments contained in the USFWS’ biological opinion 
issued in December 2008 and the NMFS’ biological 
opinion issued in June 2009. �ese opinions are dis-
cussed in more detail in Chapter 4. �e estimates 
for the future delivery amounts also incorporate as-
sumptions regarding rainfall, runo�, and water sup-
ply demand based upon changed climatic 
conditions.

�e updated estimates are presented alongside 
results from the 2007 Report to help identify and 
explain impacts to delivery reliability due to the bio-
logical opinions’ requirements and future climate 
change with sea level rise. At the end of the chapter, 
a comparison of the estimated SWP deliveries under 
Current Conditions to those under Future Condi-
tions is presented. �is chapter contains tables sum-
marizing the updated estimated delivery amounts of 
the studies for the entire study period (1922-2003), 
dry years, and wet years and presents information 
on the estimated probability of annual SWP Table 
A delivery amounts currently and 20 years in the fu-
ture. �e annual values for SWP deliveries estimat-
ed by all the CALSIM II simulations are listed in 
tables in Appendix B. �ese tables also show the an-
nual SWP Table A demands assumed for each 
study.

�e results indicate potentially signi�cant dif-
ferences between the updated studies and studies 
done for the 2007 Report under both Current and 

Future Conditions for estimated deliveries during 
some periods. In general, updated estimates of both 
current and future SWP Table A deliveries are less 
than the deliveries presented in the 2007 Report, dur-
ing near-normal to wet years. �e updated studies 
generally show slightly lower SWP Table A deliveries 
under Future Conditions when compared to Current 
Conditions. �ere are, however, some larger decreases 
in deliveries in the future during multiple dry-year 
periods. �is is primarily due to the e�ects of the as-
sumed climate change scenario that includes sea level 
rise. In comparison, the 2007 Report showed fre-
quent increases in future deliveries.

Assessment of SWP  
Delivery Reliability under  
Current Conditions 

Current Conditions refer to those conditions in 
e�ect in 2009. �ey are described below. Correspond-
ing results from the 2007 Report are presented 
throughout this section for comparison. Appendix A 
presents a detailed discussion of the study assump-
tions for this report.

Availability of Source Water 
�e 2005 level of development (level of water use 

in the source areas) is assumed to be representative of 
2009. �e hydrologic sequence of simulated years is 
based upon historical precipitation and runo� pat-
terns and is from water years 1922 through 2003. 
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Table 6.1  SWP Table A demands from the Delta under Current Conditions 

Study of
Current Conditions

Average Demand Maximum Demand Minimum Demand

taf /year           % of maximum   
SWP Table A1       

taf /year           % of maximum   
SWP Table A1  

taf /year           % of maximum   
SWP Table A1        

2007 Report, Study 2007 3308 80% 3864 94% 2323 56%

Study 2009 3711 90% 4115 100% 3007 73%

1/   4,133 taf /year.

Table 6.2  SWP Article 21 demands from the Delta under Current Conditions 

Study of
Current Conditions 

Maximum SWP Article 21 demand (taf/month)1

December - March April - November

2007 Report, Study 2007 184 84

Study 2009 414 214

1/   The CALSIM II simulations deliver up to these demands in any month in which appropriate conditions exist. 
However, the actual capability of SWP water contractors to take this amount of SWP Article 21 is not the sum of 
these maximum monthly values.

Demand for Delta Water 
�e SWP contractors’ SWP Table A demands 

for deliveries from the Delta assumed for 2009 are 
shown in Table 6.1. A range in SWP Table A demands 
is shown because the demand is assumed to vary 
each year with the weather. �e assumed demands 
for 2009 are higher than the ones used in the corre-
sponding Study 2007 in the 2007 Report. Di�er-
ences between the values in updated studies and the 
Study 2007 are due to increased SWP Table A water 
demand for municipal uses. 

�e potential demands for SWP Article 21 wa-
ter are assumed for study purposes to be very high 
and are more than double the amounts assumed in 
the 2007 Report as shown in Table 6.2. �e SWP Ar-
ticle 21 demands are increased in the 2009 updated 
studies to match the amounts assumed in the studies 
conducted for the biological opinions. Assuming 
very large SWP Article 21 demands in the studies 
for the biological opinions was done to capture the 
upper bound of the potential impact of SWP Article 
21 exports upon the Delta ecosystem. �is assump-
tion re�ects a condition in which SWP contractors 
are able to use essentially any available SWP Article 
21 water when conveyance capacity for SWP Article 
21 water exists in the SWP delivery system.

Ability to Convey Source Water to the 
Desired Point of Delivery 

�e CALSIM II simulation assumes that cur-
rent Delta water quality regulations, contained in 
the D-1641, are in place for the Current Condition 
study. �e simulation also incorporates the require-
ments of the USFWS’ and NMFS’ biological opin-
ions. Additional information on the characterization 
of the biological opinions in the model is found in 
Appendix A. �e amount of exports allowed while 
achieving the Old River and Middle River �ow tar-
gets are assumed to be shared equally between the 
CVP and the SWP. Combined CVP and SWP ex-
ports also are assumed constrained according to the 
NMFS biological opinion Action 4.2.1 during April 
1 to May 31. �e speci�c rules for this restriction 
are included in Appendix A.

�e simulation of Current Conditions in the 
2007 Report assumes the same D-1641 require-
ments for Delta water quality, but instead assumes 
an April 15 to May 15 export restriction and Old 
River and Middle River �ow targets from the inter-
im operating rules ordered by the federal court. 

Annual Estimates of SWP Deliveries 
�e CALSIM II estimates for the SWP Table A 

and SWP Article 21 annual deliveries for the 
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Table 6.4  Average and dry period SWP Table A deliveries from the Delta under Current Conditions 

Study of 
Current  Conditions

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1)

Long-term 
Average                 

Single 
dry year 

1977   

2-year 
drought           

1976-1977           

4-year 
drought           

1931-1934    

6-year 
drought           

1987-1992    

6-year 
drought           

1929-1934    

2007 Report, Study 20072 63% 6% 34% 35% 35% 34%

Study 2009 60% 7% 36% 34% 35% 34%

1/   4,133 taf /year 
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets.

Table 6.3  SWP Table A delivery from the Delta under Current Conditions 

Study of 
Current Conditions

Average Delivery Maximum Delivery Minimum Delivery

taf / 
year      

% of maximum   
SWP Table A1  

taf / 
year      

% of maximum   
SWP Table A1  

taf / 
year      

% of maximum   
SWP Table A1  

2007 Report, Study 20072 2595                 63%  3711                90%  243                     6%

Study 2009 2483 60% 3338      81% 301                      7%

1/   4,133 taf /year  
2/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets.

Current Condition are presented in Appendix B. 
�ese values are analyzed in the following sections. 

SWP Table A Deliveries under Di�erent 
Hydrologic Scenarios 

Table 6.3 contains the average, maximum, and 
minimum estimates of SWP Table A deliveries from 
the Delta under Current Conditions from the 2007 
Report and under 2009 assumptions that include 
the biological opinions’ requirements. �e estimated 
probabilities for a given amount of annual SWP de-
livery under Current Conditions are presented in Fig-
ure 6.1.

Table 6.3 shows that under updated Current Con-
ditions, average SWP annual delivery amounts may 
decrease 3% of maximum SWP Table A when com-
pared to the earlier estimate, from 63% to 60%. 
�is decrease is about 110 taf and is primarily due 
to the required actions in the biological opinions re-
ducing the amount of Delta water available for ex-
port by the SWP in comparison to the e�ect of the 
Old River and Middle River �ow targets in the 
Study 2007. �e maximum delivery of 90% for the 
Study 2007 is reduced by 370 taf to 81% for the up-
dated study. �e estimate of minimum SWP Table 
A delivery actually increases slightly. 

Table 6.4 includes estimates of SWP Table A deliv-
eries for Current Conditions under an assumed repe-
tition of historical drought periods. �e years are 
identi�ed as dry by the Eight River Index, a good in-
dicator of the relative amount of water supply avail-
able to the SWP. �e Eight River Index is the sum 
of the unimpaired runo� from the four rivers in the 
Sacramento Basin used to de�ne water conditions in 
the basin plus the four rivers in the San Joaquin Ba-
sin, which correspondingly de�ne water conditions 
in that basin. �e eight rivers are the Sacramento, 
Feather, Yuba, American, Stanislaus, Tuolumne, 
Merced, and San Joaquin. Table 6.4 also includes the 
average deliveries for comparison purposes. 

Table 6.4 shows that estimates of updated SWP 
deliveries under Current Conditions during dry peri-
ods are about the same as earlier estimates. �e four-
year drought of 1931-1934 is estimated to provide 
34% of maximum SWP Table A; a reduction of 41 
taf/year when compared to the 2007 estimate. �e 
two-year drought of 1976-1977 is an exception with 
SWP deliveries estimated to increase 2% of maxi-
mum SWP Table A, from 34% to 36%. �is in-
crease in delivery in 1976-1977 is due to the use of 
Article 56 carryover storage in the 2009 studies for 
this report. In the Current Condition study, 470 taf 
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Table 6.5  Average and wet years SWP Table A delivery from the Delta under Current Conditions

Study of 
Current Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term          
Average

Single  
wet year  

1983            

2-year  
wet               

1982-1983              

4-year 
wet                 

1980-1983    

6-year 
wet               

1978-1983  

10-year 
wet        

1978-1987

2007 Report, Study 20071 63% 60% 66% 68% 73% 71%

Study 2009 60% 68% 71% 68% 68% 67%

1/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets.

Table 6.6  Annual SWP Article 21 delivery from the Delta under Current Conditions 

Study of Current Conditions Average delivery (taf) Maximum delivery (taf) Minimum delivery (taf) 

2007 Report, Study 20071 85 590 0

Study 2009 85 850 2

1/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets.

of water allocated in 1975 is carried over and used in 
January through March of 1976. Article 56 carryover 
storage was not modeled for 2007 Report studies.

Table 6.5 summarizes SWP Table A deliveries un-
der an assumed repetition of historical wet periods 
under Current Conditions. As with drought years, 
the Eight River Index is used to identify wet years. Ta-
ble 6.5 shows that estimates of SWP deliveries under 
updated Current Conditions may either increase or 
decrease from earlier estimates during wet years. De-
creases in SWP deliveries for these wet periods gener-
ally range from 0 to 5% of maximum SWP Table A 
(0 to 206 taf/year). �ese decreases are due to the re-
quirements of the biological opinions. �e increases 
in delivery in 1983 and 1982-1983 are due to an as-
sumed increase in demand compared to the 2007 
Report.

SWP Article 21 Deliveries under Di�erent 
Hydrologic Scenarios 

SWP water delivery is a combination of both 
SWP Table A deliveries and the use of SWP Article 
21 by some contractors to store water locally at times 
when extra water and capacity is available beyond 
that needed by normal SWP operations. Table 6.6 con-
tains the average, maximum, and minimum SWP 
Article 21 deliveries over the 1922-2003 period for 
the earlier study and the updated simulation. Com-
paring the estimates of SWP Article 21 deliveries, the 

updated estimates show higher delivery amounts for 
the maximum delivery over the simulation period. 
�e estimated maximum SWP Article 21 delivery is 
increased by 260 taf. �is increase is due to the 
higher SWP Article 21 demands assumed for the 
2009 studies. �e minimum SWP Article 21 deliv-
ery for the updated study is 2 taf/yr compared to 0 
taf/yr for the 2007 Report. �is higher minimum 
delivery is due to a revised assumption in the updat-
ed studies that allows the diversion of SWP Article 
21 water to the North Bay Aqueduct whenever such 
water is available in the Delta. In the 2007 Report, 
SWP Article 21 deliveries to North Bay Aqueduct 
were assumed to be dependent on the availability of 
Banks pumping capacity to serve all SWP Article 21 
demands. �e estimated average SWP Article 21 de-
liveries are the same under the updated Current 
Conditions compared to the 2007 Report.

Because SWP Article 21 exports happen sporad-
ically, it is best to evaluate the e�ects by looking at 
speci�c years. Table 6.7 shows the updated and earlier 
estimates of SWP Article 21 deliveries by year dur-
ing dry periods. Under the updated Current Condi-
tions, SWP Article 21 deliveries are estimated to be 
signi�cantly increased during the years 1932 and 
1933. �ese increases are primarily the result of the 
assumed higher SWP Article 21 demand. Table 6.7 
illustrates that opportunities for delivering SWP Ar-
ticle 21 water exist even during drought periods, 
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Table 6.7  Average and dry year SWP Article 
21 delivery under Current Conditions (taf/year) 

Year
2007 Report, 

Study 20071 Study 2009

1929 0 10

1930 0 10

1931 0 8

1932 0 160

1933 40 390

1934 0 8

1976 5 9

1977 0 2

1987 0 9

1988 0 10

1989 0 10

1990 0 10

1991 0 12

1992 0 10

Long-term 
average

85 85

1/   Values reflect averaging annual deliveries from the 
two scenarios of Old and Middle River flow targets.

Table 6.8 Average and wet year SWP Article 21 
delivery under Current Conditions (taf/year) 

Year
2007 Report, 

Study 20071 Study 2009

1978 100 2

1979 0 120

1980 190 190

1981 0 8

1982 490 460

1983 400 850

1984 460 510

1985 0 2

1986 30 140

1987 0 9

1978-87 
Average

170 230

Long-term 
Average

85 85

1/   Values reflect averaging annual deliveries from the two 
scenarios of Old and Middle River flow targets.

horizontally to the vertical axis (y-axis) and read the 
annual delivery. For example, for a 50% exceedence, 
the corresponding annual SWP Delta deliveries 
would be about 2,980 taf (72% of maximum SWP 
Table A) from previous estimates and 2,675 taf (65% 
of maximum SWP Table A) for the updated esti-
mates. �e numerical data for this �gure is included 
in Appendix B and should be referenced for speci�c 
values corresponding to speci�c exceedences.

Figure 6.1 shows that under Current Conditions, 
for probabilities of exceedence less than 55%, updat-
ed annual SWP Table A deliveries can be 300 to 400 
taf less than the earlier estimates. Annual SWP Ta-
ble A deliveries associated with exceedences greater 
than 70% are generally more than the Study 2007 
by about 200 taf. Table 6.9 contains the values for 
SWP Delta deliveries corresponding to 25%, 50%, 
and 75% exceedence. �e information in Table 6.9 can 
be stated as follows:

Table 6.8 shows the updated and earlier estimates 
of SWP Article 21 deliveries by year during the 
1978-1987 wet period. Under Current Conditions, 
updated estimated SWP Article 21 delivery can in-
crease up to 450 taf in an individual year, compared 
to earlier estimates. Once again, the increases in 
SWP Article 21 are due to the high level of assumed 
demand. In two years, 1978 and 1982, the estimated 
Article 21 deliveries decrease when compared to ear-
lier estimates. 

SWP Table A Delivery Probability 
�e probability that a given level of SWP Table 

A amount will be delivered from the Delta is shown 
for Current Conditions in Figure 6.1. Results from the 
2007 Report and updated estimates for 2009 are 
shown. Probability values for Current Conditions 
are presented in Appendix B. To use Figure 6.1, one 
would �rst locate the value for the speci�c percent 
exceedence along the horizontal axis (x-axis) of the 
graph, move vertically upward to the curve, then 
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Table 6.9  Highlighted SWP Table A delivery percent exceedence values under Current Conditions 

Exceedence

Annual SWP Table A Delivery (taf) Change in delivery 
compared to 2007 Report (taf)

2007 Report, Study 2007 1  Study 2009

25% 3218 2920 - 298

50% 2976 2675 - 301

75% 2168 2397 + 229

1/   Values reflect averaging annual deliveries from the two scenarios of Old and Middle River flow targets.

Figure 6.1  SWP Table A delivery probability under Current Conditions
Figure 6.1  Average and wet years SWP Table A delivery from the Delta under Current Conditions

4133

3720

3306

2893

2480

2067

1653

1240

827

413

0

100

90

80

70

60

50

40

30

20

10

0
100 90 80 70 60 50 40 30 20 10 0

percent time at or above

pe
rc

en
t o

f f
ul

l T
ab

le
 A

 a
m

ou
nt

an
nu

al
 d

el
iv

er
y 

(t
af

)

Updated Current Condition (2009)
2007 SWP Delivery Reliability Report 
Study 2007

For any given year, 

•  25% chance of SWP deliveries at or 
above 2,920 taf.

•  50% chance of SWP deliveries above or 
below 2,675 taf.

•  75% chance of SWP deliveries above 
2,397 taf (or 25% chance that deliveries will 
be below 2,397 taf).

Assessment of SWP Delivery 
Reliability under Future  
Conditions 

Future Conditions refer to conditions that are 
assumed in e�ect in the year 2029. �ese conditions 
as described below include e�ects of climate change 
and the same requirements of the biological opin-
ions assumed under Current Conditions. Results 

from the CALSIM II simulations for the 2007 Re-
port under 2027 future scenario (Study 2027) are 
presented throughout this section for comparison 
purposes. A detailed list of the study assumptions 
for this report is presented in Appendix A.

Availability of Source Water 
DWR’s 2009 report, Using Future Climate 

Projections to Support Water Resources Decision 
Making in California (Chung et al., 2009) evalu-
ates possible future e�ects on California water sup-
ply through CALSIM II simulations with 
hydrologic sequences which re�ect di�erent scenari-
os of climate change. �e 82-year hydrologic se-
quence used to develop the delivery estimations for 
the 2029 study discussed below is based upon the 
methods used in Using Future Climate Projections 
to Support Water Resources Decision Making in 
California. �e method for developing the hydro-
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Table 6.10  SWP Table A demands from the Delta under Future Conditions 

Study of 
Future Conditions

Average Demand Maximum Demand Minimum Demand

taf / 
year

% of maximum   
SWP Table A1  

taf / 
year

% of maximum   
SWP Table A1  

taf / 
year

% of maximum   
SWP Table A1  

2007 Report, Study 2027 4111                    99% 4133                      100% 3935                      95%

Study 2029 4133                    100% 4133                      100% 4133                      100%

1/   4,133 taf /year.

Table 6.11  SWP Article 21 demands from the Delta under Future Conditions 

Study of 
Future Conditions

Maximum SWP Article 21 demand (taf/month) 1

December - March April - November

2007 Report, Study 2027 184                     84

Study 2029 414                     214

1/   The CALSIM II simulations deliver up to these demands in any month in which appropriate conditions exist. How-
ever, the actual capability of SWP water contractors to take this amount of SWP Article 21 is not the sum of these 
maximum monthly values.

logic sequence for 2029 is described in Appendix B.
It was pointed out earlier in Chapter 4 of this 

report that the studies in Using Future Climate 
Projections to Support Water Resources Decision 
Making in California of potential climate changes 
by mid-century indicate a potential for operational 
interruptions due to one or more reservoirs reaching 
minimum levels of storage. �e study for 2029 con-
ditions indicates a slight increase in system vulnera-
bility when compared with the 2009 study but it 
does not approach the levels forecasted in Using Fu-
ture Climate Projections to Support Water Resourc-
es Decision Making in California. For the 2029 
study, it is assumed that actions such as a program 
to acquire water to meet Delta water quality objec-
tives would be implemented to maintain system 
operation.

Demand for Delta Water 
�e SWP contractors’ SWP Table A demands 

for deliveries from the Delta assumed for 2029 and 
for Study 2027 are shown in Table 6.10. �e maxi-
mum annual SWP Table A demand of 4,133 taf is 
assumed in all 82 years of the simulation. �ere is 
no variation in demand due to di�erent annual hy-
drologic conditions. �e assumed demands for 2029 
are the same as the demands presently developed for 
the Bay Delta Conservation Plan.

�e assumed SWP Article 21 demands, shown 
in Table 6.11, are higher than the demands assumed for 
Study 2027 and are at the same level as the SWP Ar-
ticle 21 demands assumed for the 2009 study. �is 
assumption re�ects a condition in which SWP con-
tractors are able to use essentially any available SWP 
Article 21 water when conveyance capacity for SWP 
Article 21 water exists in the SWP delivery system.

Ability to Convey Source Water to the De-
sired Point of Delivery 

One of the most signi�cant assumptions regard-
ing SWP conveyance is that the rules and facilities 
related to Delta conveyance will remain at the status 
quo. �at is, no new facilities are assumed to be in 
place to convey water through or around the Delta. 
As noted in Chapter 3, there are several processes un-
der way to identify modi�cations to the existing 
method of conveying water through the Delta to re-
duce the con�ict between �shery concerns and water 
supply reliability. However, these programs are not at 
a stage where such changes can be used in this re-
port. �e CALSIM II simulations for 2029 scenarios 
assume the current Delta water quality regulations, 
contained in D-1641, are in place as well as the re-
quirements of the USFWS and NMFS biological 
opinions. �e exports resulting from meeting Old 
River and Middle River �ow targets related to delta 
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Table 6.12  SWP Table A delivery from the Delta under Future Conditions 

Study of 
Future Conditions

Average Delivery Maximum Delivery Minimum Delivery

taf / 
year

% of maximum   
SWP Table A1

taf / 
year

% of maximum   
SWP Table A1

taf / 
year

% of maximum   
SWP Table A1

2007 Report, Study 2027 2 2724– 
2850                                        

66–69% 4133                 100% 255–
293                                             

6–7%

Study 2029   2487 60% 3999                 97% 458 11%

1/   4,133 taf /year 
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets.

smelt are again assumed shared equally between the 
CVP and the SWP. 

�e simulations of Future Conditions in the 
2007 Report (Study 2027) also assumed D-1641 
Delta water quality requirements but it assumed that 
�ow restrictions for Old River and Middle River or-
dered by the federal court in December 2007 were 
in place. 

To simulate the assumed 2029 conditions, two 
CALSIM II simulations are needed: a scenario with 
climate change and a scenario assuming no climate 
change. SWP deliveries derived from these two sim-
ulations were modi�ed as explained below before be-
ing used to describe Future Conditions.

Presentation of CALSIM II Results 
For the purpose of describing SWP deliveries 

under Future Conditions in this chapter, the annual 
deliveries with climate change simulated by CAL-
SIM II have been adjusted to better estimate deliver-
ies re�ecting 2029 conditions. �e climate change 
scenario for Future Conditions assumes projections 
of climate and hydrology for the year 2050. Cur-
rently, 2029 climate change projections are not 
available. In order to estimate SWP deliveries 20 
years in the future with potential changes in cli-
mate, annual SWP deliveries were interpolated be-
tween deliveries from the CALSIM II simulation 
with the climate change scenario and deliveries from 
the CALSIM II simulation which assumes no cli-
mate change. Both CALSIM II simulations for fu-
ture conditions assume a 2029 SWP demand level. 

�e following tables and graph contain the in-
terpolated values from these two simulations. �e 

annual SWP Table A and SWP Article 21 deliveries 
for the two simulations upon which the information 
in this section is based are presented in Appendix B. 

 SWP Table A Deliveries under the Future 
Hydrologic Scenario

Table 6.12 contains the average, maximum, and 
minimum estimates of SWP Table A deliveries from 
the Delta under Future Conditions of Study 2027 
from the 2007 Report and under the updated 2029 
assumptions. �e estimated probabilities for a given 
amount of annual SWP delivery under Future Con-
ditions and those for the 2027 conditions are pre-
sented in Figure 6.4. 

Table 6.12 shows that under the updated Future 
Conditions, average SWP delivery amounts may de-
crease from 6 to 9% of maximum SWP Table A 
(240 taf /yr to 360 taf/yr) when compared to the 
earlier estimates. �is decrease in deliveries is pri-
marily due to the e�ect of the biological opinions’ 
requirements in reducing the amount of Delta water 
available for export by the SWP in comparison to 
the e�ect of the Old River and Middle River �ow 
targets assumed for the Study 2027. Di�erences in 
the assumed hydrologic changes associated with cli-
mate change could also a�ect deliveries. �e esti-
mate of minimum annual SWP Table A delivery for 
the updated study is shown to increase from 4 to 5% 
of maximum SWP Table A amounts (165 taf/yr to 
200 taf/yr). Minimum annual deliveries are associat-
ed with the conditions simulated for year 1977, the 
driest year on record.

Table 6.13 includes estimates of SWP Table A de-
liveries for a single-year and multiyear droughts. It 
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Table 6.13  Average and dry period SWP Table A deliveries from the Delta under Future Conditions 

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term  
Average

Single  
dry year   

1977     

2-year  
drought  

1976-1977         

4-year 
drought 

1931-1934          

6-year 
drought 

1987-1992          

6-year 
drought   

1929-1934

2007 Report, Study 20271 66–69% 6–7% 26–27% 32–37% 33–35% 33–36%

Study 2029 60% 11% 38% 35% 32% 36%

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets.

Table 6.14  Average and wet period SWP Table A deliveries from the Delta under Future Conditions

Study of 
Future Conditions

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
Average

Single 
wet year 

1983     

2-year 
wet 

1982-1983         

4-year 
wet 

1980-1983          

6-year 
wet 

1978-1983          

10-year 
wet   

1978-1987

2007 Report, Study 20271 66–69% 94% 97% 86–87% 84–87% 80–83%

Study 2029 60% 97% 93% 82% 79% 72% 

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets.

also includes the average of the SWP Table A deliv-
eries for comparison purposes. Estimates of updated 
SWP deliveries under Future Conditions during dry 
periods are about the same as the 2007 Report for 
four-year and six-year droughts. �e six-year 
drought of 1987-1992 is estimated to provide 32% 
of maximum SWP Table A, a reduction of 1% to 
3% when compared to the 2007 estimate. Updated 
SWP deliveries in the 1976-1977 drought increase 
by 11% to 12% of maximum SWP Table A (about 
450 taf/yr) compared to the earlier studies. About 
180 taf of this increase is due to water allocated in 
1975 and delivered in 1976 under the Article 56 car-
ryover program.

Table 6.14 summarizes SWP Table A deliveries un-
der an assumed repetition of historical wet periods 
under Future Conditions. As with drought years, 
the Eight River Index is used to identify wet years. 
SWP deliveries increase in 1983 compared to earlier 
studies by 3% of maximum SWP Table A due to an 
assumed increase in demand. Reductions in delivery 
amounts are signi�cant for the two-, four-, six-, and 
10-year wet periods. �e highest reduction occurs in 
the 1978-1987 period and ranges from 8% to 11% 

of maximum SWP Table A. �is is a reduction of 
330 taf/yr to 450 taf/yr.

SWP Article 21 Deliveries under Di�erent 
Hydrologic Scenarios 

Table 6.15 contains the average, maximum, and 
minimum SWP Article 21 delivery estimates over 
the 1922-2003 period for the updated simulations of 
Future Conditions. Comparing the estimates of 
SWP Article 21 deliveries, the updated estimates 
show more delivery amounts on average and for the 
maximum annual delivery over the simulation peri-
od. Estimated average SWP Article 21 delivery un-
der the updated Future Conditions is 30 taf/yr more 
than the corresponding estimate in the 2007 Report. 
Estimated maximum annual SWP Article 21 deliv-
ery is increased about 120 taf. �ese increases are 
due to the assumed higher SWP Article 21 demands 
in the 2029 studies. �e minimum SWP Article 21 
delivery for the updated study is 1 taf/yr compared 
to 0 taf/yr for the 2007 Report. �is higher mini-
mum delivery is due to a revised assumption in the 
updated studies that allows the diversion of SWP 
Article 21 water to the North Bay Aqueduct when-
ever such water is available in the Delta. In the 2007 
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Table 6.15  Annual SWP Article 21 delivery from the Delta under Future Conditions 

Study of  Future Conditions Average delivery (taf) Maximum delivery   (taf) Minimum delivery (taf) 

2007 Report, Study 20271 30 410–420 0

Study 2029 60 540 1

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets.

Figure 6.2  Delta SWP Table A delivery probability under Future Conditions
Figure 6.2  SWP Delta Table A delivery probability under Future Conditions (2027 Study)
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Report, SWP Article 21 deliveries to North Bay Aq-
ueduct were assumed to be dependent on the avail-
able Harvey O. Banks pumping capacity to serve all 
SWP Article 21 demands.

Table 6.16 contains the estimates for SWP Article 
21 deliveries during historical dry periods. �e SWP 
Article 21 deliveries for the updated 2029 study have 
a dry period maximum of 370 taf/yr compared to 
90 taf/yr for the 2027 studies. Table 6.16 illustrates 
that opportunities for delivering SWP Article 21 
water exist even during drought periods. 

Table 6.17 shows updated and earlier estimates of 
SWP Article 21 deliveries by year during the 1978-
1987 wet period. �e availability of SWP Article 21 
deliveries is also increased for this wet period. �e 
average SWP Article 21 delivery for the 1978-1987 
period under Future Conditions is 140 taf/yr, com-
pared to a range of 90 taf/yr to 100 taf/yr for the 
2027 studies.

SWP Table A Delivery Probability
�e probability that a given level of SWP Table 

A amount will be delivered from the Delta is shown 
for Future Conditions in Figure 6.4. Results of the 
2027 studies from the 2007 Report and the updated 
2029 study are shown. Probabilities for 2027 condi-
tions are shown as a set of dotted lines representing 
the four climate change scenarios analyzed in the 
2007 Report.

Figure 6.2 shows that under Future Conditions, 
for probabilities of exceedence under 60%, updated 
annual SWP Table A deliveries can be signi�cantly 
less than the earlier estimates. For example, a deliv-
ery estimate which has a 40% chance of being larger 
is reduced to about 2,700 taf/yr (65% of maximum 
SWP Table A) in the updated study from the earlier 
estimates of about 3,260 taf to 3,450 taf annually 
(79-83% of maximum SWP Table A). Figure 6.2 is 
based on information for the updated Future Condi-
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Table 6.16  Average and dry year SWP Article 21 delivery under Future Conditions (taf/year) 

Year 2007 Report, Study 2027 1 Study 2029

1929 0 160

1930 0 10

1931 0 8

1932 0–40 370

1933 20–90 230

1934 0–10 70

1976 0 12

1977 0–10 3

1987 0 60

1988 0 60

1989 0 6

1990 0 11

1991 0 13

1992 0 9

Long-term
Average 30 60

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets. 

Table 6.17  Average and wet year SWP Article 21 delivery under Future Conditions (taf/year) 

Year 2007 Report, Study 2027 1 Study 2029

1978 40–150 70

1979 0 11

1980 90–130 30 

1981 0 14

1982 0 100

1983 270–290 510 

1984 410– 420 540 

1985 0 9

1986 0–10 50 

1987 0 60

1978-87 
Average 90–100 140

Long-term
Average 30 60

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of 
Old and Middle River flow targets.
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Table 6.18  Highlighted SWP Table A delivery percent exceedence values under Future Conditions

Exceedence 2007 Report, Study 2027 1
 

Study 20292
Delivery changes in updated studies compared  

to 2007 Report (taf)

25% 3687–3815 2915 - 772 to - 900

50% 2967–3205 2596 - 371 to - 609

75% 1860–2077 2137 + 60 to + 277

1/   Range in value reflects four modified scenarios of climate change.
2/   Annual SWP Table A deliveries were interpolated between year 2050 with climate change and no climate change 
scenarios. 

tion contained in Tables B.4 and B.5 in Appendix B.
 Table 6.18 presents the SWP Table A annual de-

liveries associated with 25%, 50%, and 75% ex-
ceedence illustrated in Figure 6.2 and contained in Table 
B.5. �e information in Table 6.18 can be stated as 
follows:

For any given year, 

•  25% chance of SWP deliveries at or 
above 2,915 taf.

•  50% chance of SWP deliveries above or 
below 2,596 taf.

•  75% chance of SWP deliveries above 
2,137 taf (or 25% chance that deliveries will 
be below 2,137 taf).

Comparing Current and Future SWP De-
livery Reliability 

�e results presented earlier in this chapter com-
pare updated delivery projections for both the cur-
rent and future scenarios with those contained in 
the 2007 Report. �e comparisons show that deliv-
eries are estimated to be less than projected in the 
2007 Report due to implementing the requirements 
of the recent biological opinions and, for the future 
projection, a change in the assumed climate change 
scenario. �is section presents the same CALSIM II 
simulation-based results as a comparison of current 
reliability, projected for 2009, to the future reliabili-
ty, projected for 2029. Comparisons to the results of 
the 2007 Report are also included.

SWP Table A Deliveries under Di�erent 
Hydrologic Scenarios

Tables 6.19, 6.20, and 6.21 summarize the estimated 
SWP Table A deliveries from the Delta 

under Current and Future Conditions from the 
2007 Report and as derived from the updated CAL-
SIM II simulations for this report. A signi�cant ob-
servation involves the change over the twenty-year 
period of the average amount of projected SWP Ta-
ble A deliveries. In the 2007 Report, average future 
SWP deliveries are projected to increase 3 to 6 per-
cent of maximum SWP Table A whereas, under the 
updated estimate, the average delivery does not 
change. �e updated average annual delivery is esti-
mated to remain at 60% of maximum SWP Table A 
in the future. 

In both the 2007 Report and this updated re-
port, the changes between current and future deliv-
eries �uctuate within 4 percentage points during dry 
periods greater than 2 years (Table 6.20), and increase 
during wet periods (Table 6.21). �e increases during 
the wet periods for both sets of studies become less 
as the wet periods lengthen. For the 2007 Report, 
these increases range from 34% of maximum SWP 
Table A for a single year to 9% for the 10-year peri-
od. For the updated study, the increases range from 
29% for the single year to 5% for the 10-year peri-
od. �e amounts of the increases for the updated es-
timates are consistently less than those for the 2007 
Report. �is is primarily due to the SWP demands 
assumed for the updated study for current condi-
tions and the climate change scenario assumed for 
the updated future condition that now includes sea 
level rise. �e assumed demands are very similar be-
tween the current and future updated studies where-
as the assumed demand for the Study 2027 is 
signi�cantly higher than the assumed demand in the 
Study 2007. 
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Table 6.19  SWP Table A delivery from the Delta under Current and Future Conditions

Average Delivery Maximum Delivery Minimum Delivery

taf /year % of maximum   
SWP Table A1

taf /year % of maximum   
SWP Table A1

taf /year % of maximum   
SWP Table A1

2007 Report
Current (2007)
Future (2027) 2

2595
2724–
2850

63%
66–69%

3711 
4133

90%
100%

243
255– 
293

6%
6–7%

Updated Studies
Current (2009)
Future (2029)

2483
2487

60%
60%

3338 
3999

81%
97%

301
458

7%
11%

1/   4,133 taf /year 
2/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpo-
lated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle 
River flow targets. 

Table 6.20  Average and dry period SWP Table A deliveries from the Delta under Current and Future Conditions 

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
Average

Single 
dry year   

1977     

2-year 
drought 

1976-1977         

4-year 
drought 

1931-1934          

6-year 
drought 

1987-1992          

6-year 
drought   

1929-1934

2007 Report
Current (2007)
Future (2027) 1

63%
66–69%

6%
6–7%

34%
26–27%

35%
32–37%

35%
33–35%

34%
33–36%

Updated studies
Current (2009)
Future (2029)

60%
60%

7%
11%

36%
38%

34%
35%

35%
32%

34%
36%

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpo-
lated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle 
River flow targets.

Table 6.21  Average and wet period SWP Table A deliveries from the Delta under Current and Future Conditions 

Percent of maximum (4,133 taf /year) SWP Table A delivery from the Delta

Long-term 
 Average

Single 
wet year 

1983     

2-year 
wet 

1982-1983         

4-year 
wet 

1980-1983          

6-year 
wet 

1978-1983          

10-year 
wet   

1978-1987

2007 Report
Current (2007)
Future (2027) 1

63%
66–69%

60%
94%

66%
97%

68%
86–87%

73%
84–87%

71%
80–83%

Update studies
Current (2009)
Future (2029)

60%
60%

68%
97%

71%
93%

68%
82%

68%
79%

67%
72%

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first interpo-
lated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old and Middle 
River flow targets.

�e projections for the single-year and 2-year 
drought periods are very sensitive to the assumed 
conditions immediately preceding the drought and 
the operational rules for the SWP. Two key factors 
are the reservoir storages assumed at the beginning of 
the period and the amount of water allocated under 

SWP Table A for the previous year being carried 
over into the subsequent year. Under a 2-year 
drought condition (1976-1977), the 2007 Report es-
timates the future SWP Table A deliveries as being 
lower than the projected current deliveries by as 
much as 8% of maximum SWP Table A (Table 6.20). 
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Table 6.22  Annual SWP Article 21 delivery from the Delta under Current and Future Conditions 

Average delivery (taf) Maximum delivery   (taf) Minimum delivery (taf) 

2007 Report
Current (2007)
Future (2027) 1

85
30

590
410–420

0
0

Updated studies
Current (2009)
Future (2029)

85
60

850
540

2
1

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of  
Old and Middle River flow targets.

�e updated estimates indicate that future SWP Ta-
ble A deliveries under the 2-year drought period 
could be slightly higher than under Current Condi-
tions (Table 6.20). �e updated future SWP Table A 
deliveries for a single dry year are estimated to be 
higher than the 2009 study by 4% of maximum 
SWP Table A.

SWP Article 21 Deliveries under Di�erent 
Hydrologic Scenarios 

Tables 6.22, 6.23, and 6.24 contain summaries and 
highlights of estimated SWP Article 21 deliveries 
from the Delta under Current and Future Condi-
tions from the 2007 Report and as derived from up-
dated CALSIM II simulations for this report. �e 
studies for the 2007 Report and this updated report 
conclude lower amounts of deliveries will be made 
in the future under SWP Article 21. Updated esti-
mates of future SWP Article 21 deliveries may in-
crease over updated current values for speci�c years; 
however, the long-term average future SWP Article 
21 delivery is reduced to about two-thirds of the es-
timate for the Current Conditions. Because the up-
dated studies include the assumption that the SWP 
water contractors have a much greater ability receive 
water under SWP Article 21, the updated studies 
show greater annual variation in the amount of 
SWP Article 21 deliveries when compared to the 
2007 Report.

SWP Table A Delivery Probability
�e current and future probability that a given 

level of SWP Table A amount will be delivered from 
the Delta is shown in Figure 6.3 from the 2007 Report 
and in Figure 6.4 for updated studies for this report. In 

the 2007 Report, future SWP Table A deliveries ex-
ceeded current deliveries at exceedence levels less 
than 60%. Under the updated simulations for this 
report, future SWP Table A deliveries exceed cur-
rent estimated deliveries at exceedence levels less 
than 15%. Above this exceedence, future deliveries 
are generally smaller than current deliveries; with 
the most signi�cant reduction being exceedence lev-
els of 70% and 80%. �e SWP demands are very 
similar for the current and future scenarios in the 
updated studies. �erefore, the di�erences in SWP 
Table A delivery amounts for the updated studies are 
primarily due to the climate change scenario that is 
assumed.

Table 6.25 presents SWP Table A delivery values 
which correspond to 25%, 50%, and 75% ex-
ceedence for Current and Future Conditions. Previ-
ously in the 2007 Report, future annual SWP 
deliveries were estimated to be larger than the esti-
mated current deliveries by approximately 500 taf to 
600 taf for 25% exceedence and 0 taf to 200 taf for 
50% exceedence. At 75% exceedence, future Study 
2027 deliveries were estimated to be less than cur-
rent Study 2007 deliveries by about 100 taf to 300 
taf. For the updated studies, future SWP Table A 
deliveries associated with the 25%, 50%, and 75% 
exceedence levels are about the same or lower than 
for the deliveries at the current level (2009). �e 
most signi�cant reduction in updated future deliver-
ies occurs at the 75% exceedence level where future 
deliveries are about 260 taf less than under Current 
Conditions. As previously mentioned, this di�erence 
is primarily due to the climate change scenario in-
cluded under Future Conditions.
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Table 6.23  Average and dry year SWP Article 21 delivery under Current and Future Conditions (taf/year) 

Year
2007 Report Updated Studies

Current (2007)             Future (2027)1 Current (2009)             Future (2029)            
1929 0 0 10 160

1930 0 0 10 10

1931 0 0 8 8

1932 0 0–40 160 370

1933 40 20–90 390 230

1934 0 0–10 8 70

1976 5 0 9 12

1977 0 0–10 2 3

1987 0 0 9 60

1988 0 0 10 60

1989 0 0 10 6

1990 0 0 10 11

1991 0 0 12 13

1992 0 0 10 9

Long-term
Average 85 30 85 60

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of Old 
and Middle River flow targets.

Table 6.24  Average and wet year SWP Article 21 delivery under Current and Future Conditions (taf/year) 

Year

2007 Report Updated Studies

Current (2007)             Future (2027) 1             Current (2009)             Future (2029)             

1978 100 40–150 2 70

1979 0 0 120 11

1980 190 90 - 130 190 30

1981 0 0 8 14

1982 490 0 460 100

1983 400 270–290 850 510

1984 460 410–420 510 540

1985 0 0 2 9

1986 30 0–10 140 50

1987 0 0 9 60

1978-87 
Average 170 90–100 230 140

Long-term
Average 85 30 85 60

1/   Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of  
Old and Middle River flow targets.
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Table 6.25  Highlighted SWP Table A delivery percent exceedence values under Current and Future Conditions 

 

Exceedence

Annual SWP Table A Delivery (taf)

2007 Report Updated Studies

Current (2007)             Future (2027) 1             Current (2009)             Future (2029)

25% 3218 3687–3815 2920 2915

50% 2976 2967–3205 2675 2596
75% 2168 1860–2077 2397 2137

1 Range in values reflects four modified scenarios of climate change: annual SWP Table A deliveries were first 
interpolated between full 2050 level and no climate change scenarios, then averaged over the two scenarios of  
Old and Middle River flow targets.

Figure 6.4  Updated current and future SWP Table A delivery probability

Figure 6.3  Current and future SWP Table A delivery probability from the 2007 SWP Delivery Reliability Report
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Table 7.1   Average SWP Table A delivery from the 
Delta in five-year intervals for Studies 2009 and 2029 

Year Average percent of maximum (4,133 taf /year) 
SWP Table A delivery from the Delta

2009 60%

2014 60%

2019 60%

2024 60%

2029 60%

Interpreting and  
Applying the  
Results for  
Local Planning Use

7
Chapter 6 presents estimates for current-level 

deliveries and for deliveries 20 years in the future. 
Chapter 6 and Appendix B explain how these esti-
mates are developed. �is chapter provides guidance 
on how to apply the delivery estimates to water 
management plans. 

All results in this report are presented as per-
centages of the maximum SWP Table A amount for 
SWP deliveries from the Delta of 4,133 taf/yr. In 
previous delivery reliability reports, all the percent-
age values of maximum SWP Table A presented in 
the report were directly applicable to individual con-
tractors. In this report however, the CALSIM II 
simulations model the practice of certain contrac-
tors to carry over water supply from the year in 
which it was allocated and have it delivered in the 
following year, as allowed by Article 56 of their con-
tract. See Appendix D for a discussion of Article 56 
carryover storage. 

�e long-term average percentage values of 
SWP Table A deliveries in this report continue to be 
directly applicable to all water contractors but values 
for individual years or averages over shorter periods 

of time, such as a dry-year period or a wet-year peri-
od, should be applied with caution as they may be 
a�ected by the amount of water assumed to be held 
over from one year and delivered in the next under 
Article 56. For values other than the long-term aver-
ages, we recommend individual contractors contact 
the Department of Water Resources’ Bay-Delta Of-
�ce at (916) 653-1099 to obtain the values speci�c to 
their water agency or download the information di-
rectly from the SWP Delivery Reliability website at 
http://baydeltaoffice.water.ca.gov/swpreliability/in-
dex.cfm. �e Bay-Delta O�ce should also be con-
tacted with other questions regarding the use of the 
information contained in this report.

�e following example illustrates how to incor-
porate the long-term average values into a local wa-
ter management plan. It is developed for a 
hypothetical SWP contractor with a maximum 
SWP Table A amount of 100,000 af per year. 

Example 
�is example uses data directly from Table 6.20 for 

updated current and future estimates of SWP Table 
A deliveries for the long-term average. Table 7.1 shows 
the long-term current and future averages of Delta 
SWP Table A deliveries interpolated for 5-year peri-
ods. Since the long-term average SWP Table A value 
is 60% of maximum SWP Table A for both the cur-
rent and future estimates, the interpolated value for 
each 5-year period is also 60%. Although the values 
shown in Tables 7.1 and 7.2 are for the period 2009 – 
2029, they are the best estimates available for use in 
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Table 7.2  Average annual SWP deliveries assuming a maximum SWP Table A amount of 100,000 acre-feet 

Water Supply Source 2009 2014 2019 2024 2029

SWP Table A 60,000 60,000 60,000 60,000 60,000

SWP Article 211

Groundwater

Local Surface Water

Transfers

Exchanges

Reclaimed Water

Other (identify)

Total

1/ Annual Article 21 amounts vary significantly from year to year. Without the ability to store Article 21 supply, it is 
not likely to contribute to local supply. See discussion of Article 21 supply in Chapter 5.

developing water management plans for the period 
2010-2030. 

How to Calculate Supplies 
In order to estimate delivery amounts for each 

5-year increment from 2009 to 2029, multiply the 
contractor’s maximum SWP Table A amount for a 
particular year by the corresponding delivery per-
centages for that year from Table 7.1. �e maximum 
SWP Table A amounts of each contractor are listed 
in Appendix C. SWP Table A amounts can be 
amended and a contractor’s SWP Table A amount 
over the next 20 years may be less than its maxi-
mum over some or all of this period. In this case, 
the contractor should use the amended SWP Table 
A amounts for the corresponding years during this 
period. 

Table 7.2 shows the SWP Table A deliveries pro-
jected to be available to a hypothetical contractor 
with a maximum SWP Table A amount of 100,000 
af during average hydrologic conditions. Although 
the estimates for the SWP delivery amount is con-
stant over the 20-year period, estimates for the long-
term average delivery for the other sources of supply 
could change over the twenty-year period and, 
therefore, produce di�erent estimates for the total 
water supply available to an individual contractor for 
each 5-year period. 

Data for other year types can also be presented 
this way. As mentioned previously, SWP contractors 
should contact the Bay Delta O�ce for their speci�c 
percentages to be used in estimating deliveries for a 
speci�c year or for wet or dry-year periods.
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A  CALSIM II Modeling Assumptions

Appendix A.  
CALSIM II  
Modeling Assumptions 

�e SWP operation simulations in this report 
use the CALSIM II model developed for the 2009 
DWR-Reclamation CALSIM II Benchmark Studies 
of the State Water Project that was then modi�ed 
speci�cally for these studies. �e CALSIM II 
Benchmark Studies of the State Water Project mod-
el was developed from the 2008 Operations Criteria 
and Plan model and the 2008 Common Assump-
tions model. Additional information on these mod-
els is available at http://baydeltaoffice.water.ca.gov/
swpreliability/index.cfm. �e main di�erence be-
tween the 2009 CALSIM II Benchmark Studies of 
the State Water Project and the 2008 Operations 
Criteria and Plan and the 2008 Common Assump-
tions models is the representation of the 2008 
USFW biological opinion for Proposed Coordinated 
Operation of the CVP and the SWP and the 2009 
NMFS biological opinion on the Long Term Opera-
tions of the CVP and the SWP. 

�e 2008 Operations Criteria and Plan model 
version was also modi�ed to include the following 
changes: 

1. Replacement of the previous Arti�cial 
Neural Network with a more accurate ver-
sion. Implementation of the new Arti�cial 
Neural Network in the CALSIM II model 
produces salinities that more closely match 
those of Delta Simulation Model 2.

2. More detailed representation of Delta 
channel con�guration. �is was done to 
capture the �ow e�ects in Old and Middle 
Rivers.

3. Modeling of Article 56 extended carry-
over deliveries that are available to SWP Table 
A contractors.

4. Use of three delivery patterns (based on 
30%, 50% and 100% allocations) which pro-
vides a more accurate representation of SWP 
deliveries.

5. Estimation of X2 position and �ow re-
quirements using an Arti�cial Neural Net-
work. X2 positions are now more similar to 
those calculated in Delta Simulation Model 2. 

6. �e phenomenon of sea level rise and its 
e�ect on Delta salinities is now modeled. Ar-
ti�cial Neural Networks were developed to es-
timate �ow-salinity relationships in the Delta 
with an assumed increment of sea level rise for 
a mid-century condition.

7. Modi�ed SWP South of the Delta allo-
cation logic to account for export restrictions 
that are established by the new biological 
opinions.
All studies assume current SWP Delta diversion 

limits (often referred to as “Banks Pumping Plant ca-
pacity”), existing conveyance capacity of the upper 
Delta-Mendota Canal/California Aqueduct system, 
and current SWP/CVP operations agreements. Table 
A.1 is a complete list of the study assumptions. Tables 
A.2 and A.3 provide the assumptions for American 
River demands.
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A  CALSIM II Modeling Assumptions

Table A.1  2009 Report CALSIM II modeling assumptions 

Period of Simulation: 82 years (1922-2003)

Study 2009 Study 2029

HYDROLOGY
Level of Development (Land 
Use)

2005 Level, DWR Bulletin 160-981 2020 Level, DWR Bulletin 160-982 

Sacramento River Region (excluding American River) Demands

CVP Land Use based,  
limited by Full Contract

Land Use based,  
full build-out of contract amounts

SWP (FRSA) Land Use based, limited by Full Contract

Non-Project Land Use based

Davis-Woodland None Proposal 2B from EIR/S

Antioch Pre-1914 water right

CVP Refuges Recent Historical Level 2 water needs Firm Level 2 water needs

American River Basin Demands

Water rights 2005 Level3  2020 Level4  

CVP 2005 Level,  
including Freeport Regional Water Project

2020 Level, full contracts  
including Freeport Regional Water Project 
and Sacramento River Water Reliability 
Project

San Joaquin River Basin Demands

Friant Unit Limited by contract amounts, based on current allocation policy

Lower Basin Land-use based, based on district level operations and constraints

Stanislaus River Basin 5 Land-use based, based on New Melones Interim Operations Plan and  
NMFS biological opinion (June 2009), Actions 3.1.2 and 3.1.3 11

South of Delta Demands

CVP Full Contract

Contra Costa Water District 140 taf/yr 6 195 taf/yr 6

SWP (with North Bay Aqueduct) 3.0-4.1 maf/yr 4.1 maf/yr

SWP Article 21 Demand Metropolitan Water District of Southern California up to 200 taf/month (Dec-Mar), 
KCWA demand up to 180 taf/month and others up to 34 taf/month

FACILITIES
Red Bluff Diversion Dam Diversion dam with gates out (except Jun 

15–Aug 31), NMFS biological opinion 
(Jun 2009), Action I.3.2;  
assume interim facilities in place

Diversion dam with gates out all year, 
NMFS biological opinion (Jun 2009),  
Action I.3.1;  
assume permanent facilities in place

Freeport Regional Water Project Included 7

Banks Pumping Capacity Physical capacity is 10,300 cfs, 6,680 cfs permitted capacity up to 8,500 cfs (Dec 
15th–Mar 15th) depending on Vernalis flow conditions 8; additional capacity of 500 cfs 
(up to 7,180 cfs) allowed for Jul–Sep for reducing impact of NMFS biological opinion 
on SWP (Jun 2009), Action 4.2.111

Jones (Tracy) Pumping Capacity Permit capacity is 4,600 cfs, exports lim-
ited to 4,200 cfs plus diversions upstream 
of Delta-Mendota Canal constriction

Exports up to 4,600 cfs permit capacity in 
all months (allowed for by the Delta-Men-
dota Canal/California Aqueduct Intertie)

REGULATORY STANDARDS
Trinity River

Minimum Flow below Lewiston 
Dam

Trinity EIS Preferred Alternative (369-815 taf/yr)

Trinity Reservoir End-of-September  
Minimum Storage

Trinity EIS Preferred Alternative (600 taf as able)



61

The State Water Project Delivery Reliability Report 2009

REGULATORY STANDARDS
Clear Creek

Minimum Flow below  
Whiskeytown Dam

Downstream water rights, 1963 Reclamation Proposal to USFWS and NPS, predeter-
mined Central Valley Project Improvement Act 3406(b)(2) flows and NMFS biological 
opinion (June 2009) Action I.1.111

Upper Sacramento River

Shasta Lake  
End-of-September Minimum Stor-
age

NMFS 2004 Winter-run biological opinion (1900 taf), predetermined Central Valley 
Project Improvement Act 3406(b)(2) flows, and NMFS biological opinion (Jun 2009) 
Action I.2.1 11

Minimum Flow below  
Keswick Dam

Flows for SWRCB Water Rights Order 90-5 and 1993 Winter-run biological opinion 
temperature control, predetermined Central Valley Project Improvement Act 3406(b)(2) 
flows, and NMFS biological opinion (Jun 2009), Action I.2.2 11

Feather River

Minimum Flow below  
Thermalito Diversion Dam

2006 Settlement Agreement (700 / 800 cfs) 

Minimum Flow below  
Thermalito Afterbay outlet

1983 DWR, DFG Agreement (750–1700 cfs)

Yuba River

Minimum flow below  
Daguerre Point Dam

D-1644 Operations (Lower Yuba River Accord) 9

American River

Minimum Flow below  
Nimbus Dam

American River Flow Management  
as required by NMFS biological opinion 
(Jun 2009), Action 2.1 11

American River Flow Management 10 
as required by anticipated SWRCB order

Minimum Flow at H Street Bridge SWRCB D-893

Lower Sacramento River

Minimum Flow near Rio Vista SWRCB D-1641

Mokelumne River

Minimum Flow below  
Camanche Dam

Federal Energy Regulatory Commission 2916-029, 1996 (Joint Settlement Agreement) 
(100 – 325 cfs)

Minimum Flow below  
Woodbridge Diversion Dam

Federal Energy Regulatory Commission 2916-029, 1996 (Joint Settlement Agreement) 
(25 – 300 cfs)

Stanislaus River

Minimum Flow below  
Goodwin Dam

1987 Reclamation, DFG agreement, and flows required for NMFS biological opinion 
(Jun 2009) Actions III.1.2 and III.1.3 11

Minimum Dissolved Oxygen SWRCB D-1422

Merced River

Minimum Flow below  
Crocker-Huffman Diversion Dam

Davis-Grunsky (180 – 220 cfs, Nov – Mar), and Cowell Agreement 

Minimum Flow at Shaffer Bridge Federal Energy Regulatory Commission 2179 (25 – 100 cfs)

Tuolumne River

Minimum Flow at Lagrange 
Bridge

Federal Energy Regulatory Commission 2299-024, 1995 (Settlement Agreement) 
(94–301 taf/yr)

San Joaquin River

Maximum Salinity near Vernalis SWRCB D-1641

Minimum Flow near Vernalis SWRCB D-1641, NMFS biological opinion (Jun 2009), Action 4.2.1 11

Sacramento River-San Joaquin River Delta

Delta Outflow Index  
(Flow and Salinity)

SWRCB D-1641, USFWS biological opinion (Dec 2008), Action 4 11

Delta Cross Channel Gate Opera-
tion

SWRCB D-1641, NMFS biological opinion (Jun 2009) Action 4.1.2 11

Delta Exports SWRCB D-1641, NMFS biological opinion (Jun 2009) Action 4.2.1 11

Combined Flow in  
Old and Middle River

USFWS biological opinion (Dec 2008), Actions 1–3 and  
NMFS biological opinion (Jun 2009), Action 4.2.3 11
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A  CALSIM II Modeling Assumptions

OPERATIONS CRITERIA
Subsystem
Upper Sacramento River

Flow Objective for Navigation 
(Wilkins Slough)

NMFS biological opinion (Jun 2009) Action I.4 11; 3,250 – 5,000 cfs based on CVP 
water supply condition 

American River

Folsom Dam Flood Control Variable 400/670 (without outlet modifications)

Feather River

Flow at Mouth Maintain the DFG/DWR flow target above Verona or 2800 cfs for Apr– Sep depen-
dent on Oroville inflow and FRSA allocation

Stanislaus River

Flow below Goodwin Dam NMFS biological opinion (Jun 2009) Actions III.1.2 and III.1.3 11

System-wide
CVP Water Allocation

CVP Settlement and Exchange 100% (75% in Shasta Critical years)

CVP Refuges 100% (75% in Shasta Critical years)

CVP Agriculture 100% - 0% based on supply; additionally limited due to D-1641, USFWS biological 
opinion (Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

CVP Municipal & Industrial 100% - 50% based on supply; additionally limited due to D-1641, USFWS biological 
opinion (Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

SWP Water Allocation

North of Delta (FRSA) Contract specific

South of Delta Based on supply, Monterey Agreement; allocations limited due to D-1641, USFWS bio-
logical opinion (Dec2008) and NMFS biological opinion (Jun 2009) export restrictions 
11

CVP/SWP Coordinated Operations

Sharing of Responsibility for In-
Basin-Use

1986 Coordinated Operations Agreement

Sharing of Surplus Flows 1986 Coordinated Operations Agreement

Sharing of Restricted Export 
Capacity

Equal sharing of export capacity under SWRCB D-1641, USFWS biological opinion 
(Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

Transfers

Lower Yuba River Accord 12 Yuba River acquisitions for reducing impact of NMFS biological opinion export restric-
tions 11 on SWP

Dry Year Program None

Phase 8 None

Metropolitan Water District of 
Southern California/CVP Settle-
ment Contractors

None

CVP/SWP Integration

Dedicated Conveyance at Banks None

NOD Accounting Adjustments None
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A  CALSIM II Modeling Assumptions

OPERATIONS CRITERIA
Subsystem
Upper Sacramento River

Flow Objective for Navigation 
(Wilkins Slough)

NMFS biological opinion (Jun 2009) Action I.4 11; 3,250 – 5,000 cfs based on CVP 
water supply condition 

American River

Folsom Dam Flood Control Variable 400/670 (without outlet modifications)

Feather River

Flow at Mouth Maintain the DFG/DWR flow target above Verona or 2800 cfs for Apr– Sep depen-
dent on Oroville inflow and FRSA allocation

Stanislaus River

Flow below Goodwin Dam NMFS biological opinion (Jun 2009) Actions III.1.2 and III.1.3 11

System-wide
CVP Water Allocation

CVP Settlement and Exchange 100% (75% in Shasta Critical years)

CVP Refuges 100% (75% in Shasta Critical years)

CVP Agriculture 100% - 0% based on supply; additionally limited due to D-1641, USFWS biological 
opinion (Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

CVP Municipal & Industrial 100% - 50% based on supply; additionally limited due to D-1641, USFWS biological 
opinion (Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

SWP Water Allocation

North of Delta (FRSA) Contract specific

South of Delta Based on supply, Monterey Agreement; allocations limited due to D-1641, USFWS bio-
logical opinion (Dec2008) and NMFS biological opinion (Jun 2009) export restrictions 
11

CVP/SWP Coordinated Operations

Sharing of Responsibility for In-
Basin-Use

1986 Coordinated Operations Agreement

Sharing of Surplus Flows 1986 Coordinated Operations Agreement

Sharing of Restricted Export 
Capacity

Equal sharing of export capacity under SWRCB D-1641, USFWS biological opinion 
(Dec 2008) and NMFS biological opinion (Jun 2009) export restrictions 11

Transfers

Lower Yuba River Accord 12 Yuba River acquisitions for reducing impact of NMFS biological opinion export restric-
tions 11 on SWP

Dry Year Program None

Phase 8 None

Metropolitan Water District of 
Southern California/CVP Settle-
ment Contractors

None

CVP/SWP Integration

Dedicated Conveyance at Banks None

NOD Accounting Adjustments None

1The Sacramento Valley hydrology used in the Existing Conditions CALSIM II model reflects nominal 2005 land-use 
assumptions. The nominal 2005 land-use was determined by interpolation between the 1995 and projected 2020 
land-use assumptions associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects 2005 land-use 
assumptions developed by Reclamation. Existing-level projected land-use assumptions are being coordinated with 
the California Water Plan Update for future models.
2 The Sacramento Valley hydrology used in the Future Conditions CALSIM II model reflects 2020 land-use assump-
tions associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects draft 2030 land-use assumptions 
developed by Reclamation. Development of future-level projected land-use assumptions are being coordinated with 
the California Water Plan Update for future models.
3 Presented in Table A.2.
4 Presented in Table A.3.
5 The CALSIM II model representation for the Stanislaus River does not necessarily represent Reclamation’s current 
or future operational policies. A suitable plan for supporting flows has not been developed for NMFS biological 
opinion (Jun 2009), Action 3.1.3.
6 The actual amount diverted is operated in conjunction with supplies from the Los Vaqueros project. The existing 
Los Vaqueros storage capacity is 100 taf. Associated water rights for Delta excess flows are included. 
7 Mokelumne River flows are modified to reflect modified operations associated with East Bay Municipal Utility 
District supplies from the Freeport Regional Water Project. 
8 Current US Army Corps of Engineers permit for Harvey O. Banks Pumping Plant allows for an average diver-
sion rate of 6,680 cfs in all months. Diversion rate can increase up to 1/3 of the rate of San Joaquin River flow at 
Vernalis during Dec 15th–Mar 15th up to a maximum diversion of 8,500 cfs, if Vernalis flow exceeds 1,000 cfs.
9 D-1644 and the Lower Yuba River Accord are assumed to be implemented for Existing and Future Conditions. 
The Yuba River is not dynamically modeled in CALSIM II. Yuba River hydrology and availability of water acquisi-
tions under the Lower Yuba River Accord are based on modeling performed and provided by the Lower Yuba 
River Accord EIS/EIR study team.
10 Under Existing Conditions, the flow components of the proposed American River Flow Management are as 
required by the NMFS biological opinion (June 4, 2009). Under Future Conditions, the American River Flow Man-
agement is treated as a SWRCB permit term. 
11 In cooperation with USBR, NMFS, USFWS, and DGF, the DWR has developed assumptions for implementation 
of the USFWS biological opinion (December 15, 2008) and NMFS biological opinion (June 4, 2009) in CALSIM 
II. The USFWS biological opinion and NMFS biological opinion assumptions are included as separate appendices.
12 Acquisitions of Component 1 water under the Lower Yuba River Accord, and use of 500 cfs dedicated capacity 
at Banks Pumping Plant during Jul–Sep, are assumed to be used to reduce as much of the effect of the April–May 
Delta export actions on SWP contractors as possible.
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A  CALSIM II Modeling Assumptions

Table A.2  2009 Study American River demand assumptions 

CVP Contractor

ALLOCATION TYPE (taf/yr) DIVERSION LIMITS (taf/yr) if 
Folsom Unimpaired Inflow = 

Total taf (Mar to Nov)

Notes

CVP AG CVP 
M&I

Settlement 
/ Exchange

Water Rights / 
Non-CVP

> 1600 > 950 < 400

Auburn Dam Site

Placer County Water Agency – – – 35.5 35.5 35.5 35.5

Total 0 0 0 35.5 35.5 35.5 35.5

Folsom Reservoir 

Sacramento Suburban – – – 17 17 – –

City of Folsom  
(Public Law 101-514)

– 7 – 27 34 34 34 1

Folsom Prison – – – 2 2 2 2

San Juan Water District  
(Placer County)

– – – 17 17 17 17

San Juan Water District (Sac County, 
Public Law 101-514)

– 24.2 – 33 44.2 44.2 44.2 1

El Dorado Irrigation District – 7.55 – – 7.55 7.55 7.55 1

El Dorado County  
(Public Law 101-514)

– 15 – – 4 4 4 1

City of Roseville – 32 – 5 37 37 37 1

Placer County Water Agency – – – – – – –

Total 0 85.75 0 101 162.8 145.8 145.8

Folsom South Canal

So. Cal WC/ Arden Cordova WC – – – 5 5 5 5

California Parks and Recreation – 5 – – 1 1 1 1

SMUD (export) – 30 – 15 20 20 20 1

Canal Losses – – – 1 1 1 1

Total 0 35 0 21 27 27 27

Lower American River

City of Sacramento – – – 58 58 58 50

Arcade Water District – – – – – – –

Carmichael Water District – – – 12 12 12 12

Total 0 0 0 70 70 70 62

Lower Sacramento River

City of Sacramento – – – 62.3 62.3 62.3 70.3

Sacramento County Water Agency 
(SMUD transfer)

– 10 – – 10 10 10

– 20 – – 20 20 20

Sacramento County Water Agency 
(assumed Appropriated Water)

– – – 31.3 0 – – 2

Sacramento County Water Agency  
(Public Law 101-514)

– 15 – – 15 15 15

EBMUD (export) – 133 – – – – – 3

Total 0 178 0 93.6 107.3 107.3 115.3

Total from the American River 0 298.75 0 321.10
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1 When the CVP Contract quantity exceeds the quantity of the Diversion Limit minus the Water Right (if any), the 
diversion modeled is the quantity allocated to the CVP Contract (based on the CVP contract quantity shown times 
the CVP M&I allocation percentage) plus the Water Right (if any), but with the sum limited to the quantity of the 
Diversion Limit.     
2 Sacramento County Water Agency targets 68 taf of surface water supplies annually. The portion unmet by CVP 
contract water is assumed to come from two sources: 

• Delta “excess” water averages 16.5 taf annually, but varies according to availability. Sacramento County 
Water Agency is assumed to divert excess flow when it is available, and when there is available pumping 
capacity.
• “Other” water, derived from transfers and/or other appropriated water, averaging 14.8 taf annually but 
varying according remaining unmet demand. 

3 East Bay Municipal Utility District CVP diversions are governed by the Amendatory Contract, stipulating:    
• 133 taf maximum diversion in any given year.
• 165 taf maximum diversion amount over any 3 year period.   
• Diversions allowed only when EBMUD total storage drops below 500 taf.
• 155 cfs maximum diversion rate. 
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Table A.3  2029 Study American River Demand Assumptions

CVP Contractor

ALLOCATION TYPE (taf/yr) DIVERSION LIMITS (taf/yr) if 
Folsom Unimpaired Inflow = 

Total taf (Mar to Nov)

Notes

CVP AG CVP 
M&I

Settlement 
/ Exchange

Water Rights / 
Non-CVP

> 1600 > 950 < 400

Auburn Dam Site

Placer County Water Agency – – – 35.5 35.5 35.5 35.5

Total 0 0 0 35.5 35.5 35.5 35.5

Folsom Reservoir 

Sacramento Suburban – – – – – – –

City of Folsom  
(Public Law 101-514)

– 7 – 27 34 34 34 1

Folsom Prison – – – 5 5 5 5

San Juan Water District  
(Placer County)

– – – 24 24 24 24

San Juan Water District (Sac County, 
Public Law 101-514)

– 24.2 – 33 57.2 57.2 57.2 1

El Dorado Irrigation District – 7.55 – 17 24.55 24.55 24.55 1

El Dorado County  
(Public Law 101-514)

– 15 – – 15 15 15 1

City of Roseville – 32 – – 32 32 32 1

Placer County Water Agency – 35 – – 35 35 35

Total 0 120.8 0 106 226.8 226.8 226.8

Folsom South Canal

So. Cal WC/ Arden Cordova WC – – – 5 5 5 5

California Parks and Recreation – 5 – – 5 5 5 1

SMUD (export) – 30 – 15 45 45 45 1

Canal Losses – – – 1 1 1 1

Total 0 35 0 21 56 56 56

Lower American River

City of Sacramento – – – 96.3 96.3 96.3 50

Arcade Water District – – – – – – –

Carmichael Water District – – – 12 12 12 12

Total 0 0 0 108.3 108.3 108.3 62

Lower Sacramento River

City of Sacramento – – – 51.9 51.9 51.9 98.2

Sacramento County Water Agency 
(SMUD transfer)

– 10 – – 10 10 10

– 20 – – 20 20 20

Sacramento County Water Agency 
(assumed Appropriated Water)

– – – 31.2 – – – 2

Sacramento County Water Agency  
(Public Law 101-514)

– 15 – – 15 15 15

EBMUD (export) – 133 – – – – – 3

Total 0 178 0 83.1 96.9 96.9 143.2

Total from the American River 0 333.75 0 353.9
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1 When the CVP Contract quantity exceeds the quantity of the Diversion Limit minus the Water Right (if any), the 
diversion modeled is the quantity allocated to the CVP Contract (based on the CVP contract quantity shown times 
the CVP M&I allocation percentage) plus the Water Right (if any), but with the sum limited to the quantity of the 
Diversion Limit.     
2 Sacramento County Water Agency targets 68 taf of surface water supplies annually. The portion unmet by CVP 
contract water is assumed to come from two sources: 

• Delta “excess” water averages 16.5 taf annually, but varies according to availability. Sacramento County 
Water Agency is assumed to divert excess flow when it is available, and when there is available pumping 
capacity.
• “Other” water, derived from transfers and/or other appropriated water, averaging 14.8 taf annually but 
varying according remaining unmet demand. 

3 East Bay Municipal Utility District CVP diversions are governed by the Amendatory Contract, stipulating:    
• 133 taf maximum diversion in any given year.
• 165 taf maximum diversion amount over any 3 year period.   
• Diversions allowed only when EBMUD total storage drops below 500 taf.
• 155 cfs maximum diversion rate. 
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A-1  Incorporation of U.S. Fish and Wildlife Service Biological Opinions into CALSIM II

Appendix A-1.  
Incorporation of U.S. Fish and 
Wildlife Service Biological 
Opinions into CALSIM II 

RPA Component 1
Action 1 Limit Exports so 

 9 14-day average Old River and Middle River flows are greater than or equal to  –2,000 cfs
 9 5-day running average is greater than 25%

Period 14 days

Trigger 1 December 1-20 
low entrainment risk

and USFWS discretion
turbidity, flows, Fall Midwater Trawl, salvage

Trigger 2 After December 20 
high entrainment risk

and Turbidity
3-day average is greater than or equal to 12 NTU at  
Prisoner’s Pt., Holland Cut AND Victoria Canal

or Salvage 
Daily salvage index value is greater than or equal to 0.5 
Daily delta smelt salvage greater than half of the prior year 
Fall Midwater Trawl index value.

Off-ramp Temperature
Mossdale, Antioch AND Rio Vista  
stations’ daily mean water tempera-
ture is greater than or equal to 12° C

or Biological 
Onset of spawning 
Presence of spent females in Spring Kodiak Trawl, Banks OR 
Jones Pumping Plants.

Proposed CALSIM implementation
Using a turbidity trigger, based on a flow surrogate of Sacramento River Index less than 20,000 cfs

 9 Set Old River and Middle River target at –2,000 cfs. 
 9 If turbidity trigger first occurs:

December  Â assume Action 1 starts December 21 
background Old River and Middle River target of –8,000 cfs Dec 1-20

January  Â assume Action 1 starts January 1

February  Â assume Action 1 starts February 1

March  Â assume Action 1 starts March 1

 9 Action 1, once triggered, continues for 14 days.

 9 When converting to weighted month, use surrogate temperature trigger for off-ramping.

 9 For CALSIM II 5-day running averages, use Paul Hutton’s method  (Water Supply Impact Analysis of December 
2008 Delta Smelt Biological Opinion, Feb 2009) to accurately compare to 14-day averages.

�e Reasonable and Prudent Action (RPA) in 
the USFW biological opinions consists of required 
actions based on physical and biological phenomena 
that do not lend themselves readily to simulations us-
ing a monthly time step. Much scienti�c and 

modeling judgment has been employed to represent 
the implementation of the RPA actions. �e inter-
agency sta� has developed modi�cations to the 
CALSIM II model to represent the RPA actions as 
best as possible, given the scienti�c understanding of 
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RPA Component 1
Action 2 Limit Exports so 

 9 Old River and Middle River flows are greater than or equal to –1,200 to –5,000 cfs
 9 they are determined weekly by the Smelt Working Group

Trigger Action 1 or If Action 1 not implemented, Smelt Working 
Group will determine start date

Suspension Flow
3 day average 
Sacramento River at Rio Vista  
greater than or equal to 90,000 cfs

and Flow
3 day average 
San Joaquin River at Vernalis  
greater than or equal to 10,000 cfs

Off-ramp Temperature
Mossdale, Antioch AND Rio Vista  
stations’ daily average water temperature  
is greater than or equal to 12° C

or Biological 
Onset of spawning 
Presence of spent females in Spring Kodiak Trawl, 
Banks OR Jones Pumping Plants.

Proposed CALSIM implementation

 9 Action 2 is always triggered by the end of Action 1

 9 Assume Old River and Middle River criteria based on the previous month’s X2.
Sacramento 
Valley 
40-30-30 Index 
Water Year Type

When X2 is 
East of Roe 
(cfs)

When X2 is 
West of Roe 
(cfs)

No Action 1 
(cfs)

Wet –3,500 –5,000 –99,999

Above Normal –3,500 –5,000 –99,999

Below Normal –3,500 –5,000 –99,999

Dry –3,500 –5,000 –99,999

Critical –3,500 –5,000 –99,999

 9 When converting to weighted month, use surrogate temperature trigger for off-ramping.

 9 When using surrogate conditions for suspension (less than 50% frequency of 3-day average), use Paul Hut-
ton’s method (Water Supply Impact Analysis of December 2008 Delta Smelt Biological Opinion, Feb 2009) for deter-
mining frequency of high flows.

 9 For CALSIM II 5-day running averages, use Paul Hutton’s method (Water Supply Impact Analysis of December
2008 Delta Smelt Biological Opinion, Feb 2009) to accurately compare to 14-day averages.

environmental factors enumerated in the biological 
opinion (e.g., turbidity, water temperature, and the 
presence of �sh) and the limited historical data for 
some of these factors. It is further noted that there are 
on-going discussions on the interpretation of some of 
RPA actions which have potential to change 

modeling assumptions, and the resulting project 
operations.

Given the relatively generalized representation 
of the RPA actions assumed for CALSIM II model-
ing, much caution is required when interpreting 
outputs from the model.
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RPA Component 1
Action 3 Limit Exports so 

 9 14-day average Old River and Middle River flows are greater than or equal to –1,200 to 
–5,000 cfs

 9 5-day running average is greater than 25%

Trigger Temperature
Mossdale, Antioch AND Rio Vista  
stations’ daily average water temperature  
is greater than or equal to 12° C

or Biological 
Onset of spawning 
Presence of spent females in Spring Kodiak Trawl, 
Banks OR Jones Pumping Plants.

Off-ramp End of period
June 30

or Temperature
Clifton Court Forebay daily average  
water temperature of 25° C for 3 consecutive days

Proposed CALSIM implementation

 9 When converting to weighted month, use surrogate temperature trigger and specific dates for initiating  
(no later than April 1).

 9 Assume Old River and Middle River criteria based on the previous month’s X2. (Use April X2 for June.)
Sacramento 
Valley 
40-30-30 Index 
Water Year Type

When X2 
is East of 
Chipps (cfs)

When X2 is 
between Chipps 
& Roe (cfs)

When X2 is 
West of Roe 
(cfs)

Wet –1,250 –3,500 –5,000

Above Normal –1,250 –3,500 –5,000

Below Normal –1,250 –3,500 –5,000

Dry –1,250 –3,500 –5,000

Critical –1,250 –3,500 –5,000

 9 Assume more constraining Old River and Middle River or Vernalis Adaptive Management Plan  
for the period of April 15–May 15. 

 9 For CALSIM II 5-day running averages, use Paul Hutton’s method (Water Supply Impact Analysis of December
2008 Delta Smelt Biological Opinion, Feb 2009) to accurately compare to 14-day averages.

RPA Component 1
Action 4 Manage X2 position in the Fall through 

 9 increasing Delta outflow when the preceding year was wetter than normal

Period Average monthly position

Trigger 1 September, October,
OR November

and Wet or Above Normal preceding water year
Sacramento Valley 40-30-30 Index Water Year Type

Off-ramp In November, manage the X2 position by limiting monthly release volumes to the natural monthly 
inflow into the reservoirs

Proposed CALSIM implementation

 9 In fall months following Wet or Above Normal years, implement the following action. 
     74 km in Wet years, 81 km in Above Normal years

September  Â Meet monthly average X2 requirement 

October  Â Meet monthly average X2 requirement 

November  Â Increase reservoir releases up to natural inflow as needed to meet monthly average 
X2 requirement 
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�e RPA in the NMFS biological opinion con-
sists of required actions based on physical and bio-
logical phenomena that do not lend themselves 
readily to simulations using a monthly time step. 
Much scienti�c and modeling judgment has been 
employed to represent the implementation of the 
RPA actions. �e interagency sta� has developed 
modi�cations to CALSIM II model to represent the 
RPA actions as best as possible at this time, given 
the scienti�c understanding of environmental fac-
tors enumerated in the biological opinion (e.g., tur-
bidity, water temperature, and the presence of �sh) 
and the limited historical data for some of these fac-
tors. It is further noted that there are on-going dis-
cussions on the interpretation of some of RPA 
actions which have potential to change modeling as-
sumptions, and the resulting project operations.

Given the relatively generalized representation 
of the RPA actions assumed for CALSIM II model-
ing, much caution is required when interpreting 
outputs from the model.

Action Suite 1.1  
Clear Creek
Action 1.1.1  
Spring Attraction Flows 

Reclamation must annually conduct at least two 
pulse �ows in Clear Creek in May and June of at 
least 600 cfs for at least three days for each pulse, to 
attract adult spring-run holding in the Sacramento 
River main stem. 

Action 1.1.1  
Assumptions for CALSIM II  
Modeling Purposes    

Model is modi�ed to meet 600 cfs for 3 days 
twice in May. In the CALSIM II analysis, �ows suf-
�cient to increase �ow up to 600 cfs for a total of 6 
days are added to the �ows that would have other-
wise occurred in Clear Creek.

Action 1.1.5.  
�ermal Stress Reduction   

Reclamation must manage Whiskeytown releas-
es to meet a daily water temperature of: 1) 60°F at 
the Igo gage from June 1 through September 15; 
and 2) 56°F at the Igo gage from September 15 to 
October 31. 

Action 1.1.5  
Assumptions for CALSIM II  
Modeling Purposes    

It is assumed that temperature operations can 
perform reasonably well with �ows included in 
model.

Action Suite 1.2  
Shasta Operations
Action 1.2.1 
Performance Measures

To ensure a su�cient cold water pool to provide 
suitable temperatures, long-term performance mea-
sures for temperature compliance points and EOS 
carryover storage at Shasta Reservoir must be 

Appendix A-2.    
Incorporation of National  
Marine Fisheries Service  
Biological Opinion into CALSIM II
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attained. Performance measures for minimum EOS 
carryover storage at Shasta Reservoir are as follows 
for: 

•  87% of years: 2.2 maf

•  82% of years: 2.2 maf 

•  82% of years: 3.8 maf end-of-April in 
following year to meet Balls Ferry compli-
ance point

•  40% of years: 3.2 maf to meet Jelly’s 
Ferry compliance point in following year

Performance measures (measured as a 10-year 
running average) for temperature compliance points 
during summer season are: 

•  Clear Creek: 95% 

•  Balls Ferry: 85% 

•  Jelly’s Ferry: 40% 

•  Bend Bridge: 15% 

Action 1.2.1 
Assumptions for  
CALSIM II Modeling Purposes

Performance measures will be met using an iter-
ative approach where full models will be run, model 
results will be post-processed to assess performance, 
and then model will be re-run with adjustments to 
operations until performance measures are met.

Operations adjustments may include changes in 
rules for delivery allocation, Delta export operations, 
storage balancing between the CVP north-of-Delta 
reservoirs, and/or triggering of other USFWS and 
NMFS biological opinion actions. Currently there 
are no reiterations of runs being performed to ensure 
that performance measures are being met.

Action 1.2.2 
November through February  
Keswick Release Schedule  
(Fall Actions)

1. Depending on EOS carryover storage 
and hydrology, Reclamation must develop 
and implement a Keswick release schedule.

2. Reclamation must reduce deliveries and 
exports as needed to achieve performance 
measures. 

Action 1.2.2 
Assumptions for  
CALSIM II Modeling Purposes

Keswick �ows based on operation of Central 
Valley Project Improvement Act 3406(b)(2) releases 
in 2008 Operations Criteria and Plan Study 7.1 (for 
Existing) and Study 8 (for Future) are used in CAL-
SIM II. �ese �ows will be reviewed for appropriate-
ness under this action. A post-process based 
evaluation similar to what has been explained in Ac-
tion 1.2.1 will be conducted. Currently there are no 
reiterations of runs being performed to ensure that 
performance measures are being met.

Action 1.2.3 
February Forecast; March – May 14  
Keswick Release Schedule  
(Spring Actions) 

1. Reclamation must make its February 
15 forecast of deliverable water based on an 
estimate of precipitation and runo� within 
the Sacramento River basin at least as con-
servative as the 90% probability of exceed-
ance. Subsequent updates of water delivery 
commitments must be based on monthly 
forecasts at least as conservative as the 90% 
probability of exceedance.

2. Reclamation must make releases to 
maintain a temperature compliance point 
not in excess of 56 degrees between Balls 
Ferry and Bend Bridge from April 15 
through May 15.

Action 1.2.3 
Assumptions for CALSIM II  
Modeling Purposes

It is assumed that temperature operations can 
perform reasonably well with �ows included in 
model. 
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Action 1.2.4 
May 15 through October  
Keswick Release Schedule  
(Summer Action) 

Reclamation must manage operations to achieve 
daily average water temperatures in the Sacramento 
River between Keswick Dam and Bend Bridge as 
follows:

1. Not in excess of 56°F at compliance 
locations between Balls Ferry and Bend 
Bridge from May 15 through September 
30 for protection of winter-run, and not in 
excess of 56°F at the same compliance loca-
tions between Balls Ferry and Bend Bridge 
from October 1 through October 31 for 
protection of mainstem spring run, when-
ever possible.

2. Reclamation must operate to a �nal 
Temperature Management Plan starting 
May 15 and ending October 31. 

Action 1.2.4 
Assumptions for CALSIM II Modeling 
Purposes

It is assumed that temperature operations can 
perform reasonably well with �ows included in 
model. If time permits, a temperature modeling and 
post-process based approach will be followed to veri-
fy temperatures are met at the compliance points. In 
the long-term approach, for a complete interpreta-
tion of the action, development of temperature mod-
el runs are needed to develop �ow schedules if 
needed for implementation into CALSIM II.

Action Suite 1.3  
Red Bluff Diversion Dam  
Operations
Action 1.3.1  
Operations after May 14, 2012 
Operate Red Bluff Diversion Dam  
with Gates Out

No later than May 15, 2012, Reclamation must 
operate Red Blu� Diversion Dam with gates out all 

year to allow unimpeded passage for listed anadro-
mous �sh. 

Action 1.3.1  
Assumptions for CALSIM II  
Modeling Purposes

Adequate permanent facilities for diversion are 
assumed; therefore no constraint on diversion sched-
ules is included in the future condition modeling.

Action 1.3.2 
Interim Operations 

Until May 14, 2012, Reclamation must operate 
Red Blu� Diversion Dam according to the following 
schedule:

•  Sep 1–Jun 14: Gates open. No emer-
gency closures of gates are allowed.

•  Jun 15–Aug 31: Gates may be closed 
at Reclamation’s discretion, if necessary to 
deliver water to TCCA.

Action 1.3.2 
Assumptions for CALSIM II  
Modeling Purposes

Adequate interim/temporary facilities for diver-
sion are assumed; therefore no constraint on diver-
sion schedules is included in the Existing condition 
modeling. 

Action 1.4  
Wilkins Slough Operations

�e Sacramento River Temperature Task Group 
must make recommendations for Wilkins Slough 
minimum �ows for anadromous �sh in critically dry 
years, in lieu of the current 5,000 cfs navigation cri-
terion to NMFS by December 1, 2009. In critically 
dry years, the Sacramento River Temperature Task 
Group will make a recommendation.

Action 1.4  
Assumptions for CALSIM II  
Modeling Purposes

Current rules for relaxation of NCP in CAL-
SIM II (based on 2008 Operations Criteria and Plan 
biological assessment models) will be used. In 
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CALSIM II, NCP �ows are relaxed depending on 
allocations for agricultural contractors. Table A-2.1 is 
used to determine the relaxation.

Action 2.1  
Lower American River Flow Management

Implement the �ow schedule speci�ed in the 
Water Forum’s Flow Management Standard, which 
is summarized in Appendix 2-D of the NMFS bio-
logical opinion.  

Action 2.1  
Assumptions for CALSIM II  
Modeling Purposes

�e American Falls Resource Management Plan 
Minimum Release Requirements  range from 800 to 
2,000 cfs based on a sequence of seasonal indices 
and adjustments as in 2008 Operations Criteria and 
Plan biological assessment models. �e minimum 
Nimbus Dam release requirement is determined by 
applying the appropriate water availability index (In-
dex Flow). �ree water availability indices (i.e., Four 
Reservoir Index, Sacramento River Index, and the 
Impaired Folsom In�ow Index) are applied during 
di�erent times of the year, which provides adaptive 
�exibility in response to changing hydrological and 
operational conditions. 

During some months, Prescriptive Adjustments 
may be applied to the Index Flow, resulting in the 
Minimum Release Requirements . If there is no Pre-
scriptive Adjustment, the Minimum Release Re-
quirements  is equal to the Index Flow. 

Discretionary Adjustments for water conserva-
tion or �sh protection may be applied during the pe-
riod extending from June through October. If 

Discretionary Adjustments are applied, then the re-
sultant �ows are referred to as the Adjusted Mini-
mum Release Requirement. 

�e Minimum Release Requirements  and Ad-
justed Minimum Release Requirements  may be sus-
pended in the event of extremely dry conditions, 
represented by “conference years” or “o�-ramp crite-
ria.” Conference years are de�ned when the project-
ed March through November unimpaired in�ow 
into Folsom Reservoir is less than 400,000 af. O�-
ramp criteria are triggered if forecasted Folsom Res-
ervoir storage at any time during the next twelve 
months is less than 200,000 af.

Action 2.2  
Lower American River  
Temperature Management

Reclamation must develop a temperature man-
agement plan that contains: 

1. forecasts of hydrology and storage; 

2. a modeling run or runs, using these 
forecasts, demonstrating that the tempera-
ture compliance point can be attained (see 
Coldwater Management Pool Model ap-
proach in Appendix 2-D); 

3. a plan of operation based on this mod-
eling run that demonstrates that all other 
non-discretionary requirements are met; 
and 

4. allocations for discretionary deliveries 
that conform to the plan of operation.

Action 2.2  
Assumptions for CALSIM II  
Modeling Purposes

It is assumed that temperature operations can 
perform reasonably well with �ows included in 
model. �e �ows in the model re�ect the American 
Falls Resource Management Plan implemented un-
der Action 2.1

Table A-2.1  NCP Flow Schedule with Relaxation 

CVP AG Allocation (%) NCP Flow (cfs)

<10 3250

10-25 3500

25-40 4000

40-65 4500

>65 5000
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Action Suite 3.1  
Stanislaus River / Eastside  
Division Actions
Action 3.1.2 
Provide Cold Water Releases to Maintain 
Suitable Steelhead Temperatures 

Reclamation must manage the cold water supply 
within New Melones Reservoir and make cold water 
releases from New Melones Reservoir to provide 
suitable temperatures for Central Valley steelhead 
rearing, spawning, egg incubation smolti�cation, 
and adult migration in the Stanislaus River down-
stream of Goodwin Dam.

Action 3.1.2 
Assumptions for CALSIM II  
Modeling Purposes 

It is assumed that temperature operations can 
perform reasonably well with �ow operations 

resulting from the minimum �ow requirements de-
scribed in Action 3.1.3. 

Action 3.1.3 
Operate the East Side Division Dams  
to Meet the Minimum Flows,  
as Measured at Goodwin Dam 

Reclamation must operate releases from the East 
Side Division reservoirs to achieve a minimum �ow 
schedule as prescribed in NMFS biological opinion 
Appendix 2-E (Figure A-2.2). When operating at higher 
�ows than speci�ed, Reclamation must implement 
ramping rates for �ow changes that will avoid 
stranding and other adverse e�ects on Central Val-
ley steelhead.

Action 3.1.3 
Assumptions for CALSIM II  
Modeling Purposes 

Minimum �ows based on Appendix 2-E �ows 
are assumed consistent to what was modeled by 

Figure A-2.2 Minimum Stanislaus instream flow schedule as prescribed in Appendix 2-E of the 
NMFS biological opinion (June 2009)
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NMFS (5/14/09 and 5/15/09 CALSIM II models 
provided by NMFS; relevant logic merged into base-
lines models). �e NMFS model assumes an alloca-
tion scheme for New Melones releases similar to 
what is included in the Interim Operations Plan. 

Annual allocation in New Melones is modeled 
to ensure availability of required instream �ows (Ta-
ble A-2.3) based on a water supply forecast that is com-
prised of end-of-February New Melones storage (taf) 
plus forecasted in�ow to New Melones from March 
1 to September 30 (taf). �e “forecasted in�ow” is 
calculated using perfect foresight in the model. Allo-
cated volume of water is released according to water 
year type following the monthly �ow schedule illus-
trated in Figure 11-1 from Appendix 2-E of the 
NMFS biological opinion.

Action Suite 4.1  
Delta Cross Channel  
Gate Operation, and  
Engineering Studies of 
Methods to Reduce Loss 
of Salmonids in Georgiana 
Slough and Interior Delta
Action 4.1.2 
Delta Cross Channel Gate Operation 

During the period between November 1 and 
June 15, Delta Cross Channel gate operations will 
be modi�ed from the proposed action to reduce loss 
of emigrating salmonids and green sturgeon. From 
December 1 to January 31, the gates will remain 
closed, except as operations are allowed using the 
implementation procedures/modi�ed Salmon Deci-
sion Tree.

Timing  Â Nov 1–Jun 15

Triggers  Â Action triggers and description 
of action as defined in NMFS 
biological opinion are presented 
in Table A-2.4.

Action 4.1.2 
Assumptions for CALSIM II  
Modeling Purposes

�e Delta Cross Channel gate operations for 
October 1 through January 31 were layered on top 
of the D-1641 gate operations already included in 

Table A-2.5  Delta Cross Channel Gate Operation Triggers and Actions as Modeled in CALSIM II 

Date Modeled Action Triggers Modeled Action Responses

Oct 1-Dec 14  9 Sacramento River daily flow 
at Wilkins Slough exceeding 
7,500 cfs

 9 Flow assumed to flush 
salmon into the Delta

Each month, the Delta Cross Channel gates are closed 
for number of days estimated to exceed the threshold 
value. 

 9 Water quality conditions 
at Rock Slough subject to 
D-1641 standards

Each month, the Delta Cross Channel gates are not 
closed if it results in violation of the D-1641 standard for 
Rock Slough. If Delta Cross Channel gates are not closed 
due to water quality conditions, exports during the days 
in question are restricted to 2,000 cfs.

Dec 15–Jan 31  9 Dec 15-Jan 31 Delta Cross Channel gates closed

Table A-2.3  New Melones Allocations to 
Meet Minimum Instream Flow Requirements

New Melones 
index (taf)

Annual allocation 
required for instream flows (taf)

<1000 0-98.9

1,000 - 1,399 98.9

1,400 - 1,724 185.3

1,725 – 2,177 234.1

2,178 - 2,386 346.7

2,387 – 2,761 461.7

2,762 – 6,000 586.9
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Table A-2.4  NMFS biological opinion Delta Cross Channel Gate Operation Triggers and Actions

Date Action Triggers Action Responses

Oct 1–Nov 30 Water quality criteria 
per D-1641 are met

and either the Knights Landing 
Catch Index or the  
Sacramento Catch Index 
are greater than 3 fish per 
day but less than or equal 
to 5 fish per day.

Within 24 hours of trigger, Delta Cross 
Channel gates are closed. Gates will 
remain closed for 3 days.

Water quality criteria 
per D-1641 are met

and either the Knights Landing 
Catch Index or Sacramento 
Catch Index is greater than 
5 fish per day

Within 24 hours, close the Delta Cross 
Channel gates and keep closed until the 
catch index is less than 3 fish per day at 
both the Knights Landing and Sacramento 
monitoring sites.

The Knights Landing 
Catch Index or Sac-
ramento Catch Index 
triggers are met

but water quality criteria 
are not met per D-1641 
criteria.

Delta Operations for Salmonids and Stur-
geon reviews monitoring data and makes 
recommendation to NMFS and WOMT per 
procedures in Action 4.5.

Dec 1–Dec 14 Water quality criteria are met per D-1641. Delta Cross Channel gates are closed. If 
Chinook salmon migration experiments are 
conducted during this time period (e.g., 
Delta Action 8 or similar studies), the Delta 
Cross Channel gates may be opened ac-
cording to the experimental design, with 
NMFS’ prior approval of the study.

Water quality criteria 
are not met

but both the Knights Landing 
Catch Index and Sacra-
mento Catch Index are less 
than 3 fish per day.

Delta Cross Channel gates may be opened 
until the water quality criteria are met. 
Once water quality criteria are met, the 
Delta Cross Channel gates will be closed 
within 24 hours of compliance.

Water quality criteria 
are not met

but either of the Knights 
Landing Catch Index or 
Sacramento Catch Index 
is greater than 3 fish per 
day.

Delta Operations for Salmonids and Stur-
geon reviews monitoring data and makes 
recommendation to NMFS and WOMT per 
procedures in Action 4.5

Dec 15–Jan 31 Dec 15-Jan 31 Delta Cross Channel gates closed.

NMFS-approved experiments are being conducted. Agency sponsoring the experiment may 
request gate opening for up to five days. 
NMFS will determine whether opening is 
consistent with ESA obligations.

One-time event Dec 15–Jan 5, when necessary to  
maintain Delta water quality in response to the  
astronomical high tide, coupled with low inflow conditions.

Upon concurrence of NMFS, Delta Cross 
Channel Gates may be opened one hour 
after sunrise to one hour before sunset, for 
up to 3 days, then return to full closure. 
Reclamation and DWR will also reduce 
Delta exports down to a health and safety 
level during the period of this action.

Feb 1–May 15 D-1641 mandatory gate closure. Gates closed, per WQCP criteria

May 16–Jun 15 D-1641 gate operations criteria. Delta Cross Channel gates may be closed 
for up to 14 days during this period, per 
2006 WQCP, if NMFS determines it is 
necessary.
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the CALSIM II model. �e general assumptions re-
garding the NMFS Delta Cross Channel operations 
are summarized in Table A-2.5.

Timing  Â Oct 1–Jan 31

Trigger  Â It is assumed that during Oct 1–Dec 
14, the Delta Cross Channel will be 
closed if Sacramento River daily 
flow at Wilkins Slough exceeds 
7,500 cfs. It is assumed that during 
Dec 15–Jan 31 that the Delta Cross 
Channel gates are closed under all 
flow conditions.

Water 
Quality

 Â It is assumed that during Oct 1–Dec 
14 the Delta Cross Channel gates 
may remain open if water quality 
is a concern. Using the CALSIM 
II-ANN flow-salinity model for Rock 
Slough, current month’s chloride 
level at Rock Slough is estimated as-
suming Delta Cross Channel closure 
per NMFS biological opinion. The 
estimated chloride level is com-
pared against the Rock Slough chlo-
ride standard (monthly average). 
If estimated chloride level exceeds 
the standard, the gate closure is 
modeled per D1641 schedule (for 
the entire month). It is assumed that 
during December 15 through Janu-
ary 31 that the Delta Cross Channel 
gates are closed under all water 
quality conditions. 

Export 
Restriction

 Â During Oct 1–Dec 14 period, if 
the flow trigger condition is such 
that additional days of Delta Cross 
Channel gates closed is called for, 
however water quality conditions 
are a concern and the Delta Cross 
Channel gates remain open, then 
Delta exports are limited to 2,000 
cfs for each day in question. A 
monthly Delta export restriction is 
calculated based on the trigger and 
water quality conditions described 
above.

Action Suite 4.2 Delta Flow 
Management
Action 4.2.1  
San Joaquin River Inflow to Export Ratio

�e Phase 1 – Interim Operations in 2010-2011 
are assumed. From Apr 1–May 31, Interim �ow 
operations:

1.  Reclamation must continue to imple-
ment the Goodwin �ow schedule for the 
Stanislaus River prescribed in Action 3.1.3 
and Appendix 2-E of the NMFS biological 
opinion and increases in releases at Good-
win Reservoir, if necessary, in order to meet 
the �ows required at Vernalis (as provided 
in table 1 of NMFS biological opinion page 
642); and 

2. Combined CVP and SWP exports 
must be restricted to 1,500 cfs for Verna-
lis �ows from 0–6,000 cfs, 4:1 (Vernalis 
�ow:export ratio) for Vernalis �ows 6,000 
cfs – 21,750 cfs, and unrestricted for Verna-
lis �ows above 21,750 cfs. 

Action 4.2.1 
Assumptions for CALSIM II  
Modeling Purposes

Flows at Vernalis are assumed consistent to what 
was modeled by NMFS (5/15/09 CALSIM II mod-
els provided by NMFS; relevant logic merged into 
baselines models). In addition, Delta exports are re-
stricted as stated above.

Minimum �ow schedule for Vernalis (Apr 1–
May 31) is modeled in NMFS CALSIM II model as 
illustrated in Table A-2.6. 

In addition to prescribed minimum �ow 

Table A-2.6  Minimum Flow Required 
at Vernalis During April and May 

New Melones index 
(taf)

Minimum Flow Required  
at Vernalis (cfs)

<1000 No new requirements

1000 - 1,399 1,500

1,400 - 1,999 3,000

2,000 - 2,499 4,500

>2,500 6,000
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requirement at Vernalis, exports are also restricted as 
illustrated in Table A-2.7.

Action 4.2.3 
Old and Middle River Flow Management

From Jan 1–Jun 15, reduce exports as necessary, 
to limit negative �ows to -2,500 to -5,000 cfs in Old 

Table A-2.7  Maximum Combined CVP and SWP 
Export during April and May 

Flows at Vernalis (cfs) Combined CVP and SWP 
Export

0 - 6,000 1,500 cfs

6,000 – 21,750 4:1  
Vernalis flow export ratio

>21,750 Unrestricted until flood 
recedes below 21,570 cfs

and Middle Rivers, depending on the presence of 
salmonids. �e reverse �ow will be managed within 
this range to reduce �ows toward the pumps during 
periods of increased salmonid presence. Refer to 
NMFS biological opinion document for the negative 
�ow objective decision tree. 

Action 4.2.3 
Assumptions for CALSIM II  
Modeling Purposes

Old and Middle River �ows required in this bi-
ological opinion are assumed to be covered by Old 
River and Middle River �ow requirements devel-
oped for Actions 1 through 3 of the USFWS biolog-
ical opinion actions in Appendix A-2.



The State Water Project Delivery Reliability Report 2009

82



83

The State Water Project Delivery Reliability Report 2009

B  Results of Report CalSim II Studies

�e model studies selected for this report are in-
tended to estimate current SWP delivery reliability 
and future SWP delivery reliability in the year 
2029. Estimating current SWP delivery reliability 
assumes that SWP and CVP operations incorporate 
the RPA actions de�ned in two biological opinions 
on the proposed long-term operations of the CVP 
and SWP. �e biological opinions are the USFWS 
biological opinion released on December 15, 2008, 
and the NMFS biological opinion and conference 
opinion released on June 4, 2009. �e USFWS’ bio-
logical opinion has RPA actions to protect threat-
ened Delta smelt. �e NMFS biological opinion 
and conference opinion have RPA actions to protect 
the following federally listed species:

•  Sacramento River winter-run Chinook 
salmon Endangered

•  Central Valley spring-run Chinook 
salmon Threatened

•  Central Valley steelhead Threatened

•  Southern Distinct Population Segment 
of North American green sturgeon Threat-
ened

•  Southern Resident killer whale

�e RPA actions from the two biological opin-
ions are summarized below. Details regarding how 
the RPA actions are incorporated into CALSIM II 
are found in Appendices A-2 and A-3.

1. Restrict upstream �ow in Old River 
and Middle River.

2. Implement fall X2 requirements.

3. Provide spring attraction �ows in Clear 
Creek.

4. Implement water temperature require-
ments for Whiskeytown Lake releases.

5. Implement end-of-September carryover 
storage criteria for Shasta Lake.

6. Implement November through Febru-
ary Keswick Dam release schedule.

7. Base Reclamation’s February 15 fore-
cast for Sacramento River basin runo� on 
90% probability of exceedence.

8. Implement water temperature criteria 
between Balls Ferry and Bend Bridge from 
April 15 through October 31.

9. Operate Red Blu� Diversion Dam with 
gates out of the water.

10. Implement Wilkins Slough minimum 
�ow criteria in critically dry years.

11. Implement Nimbus Dam minimum 
release requirements.

12. Provide cold water releases to maintain 
suitable water temperatures for steelhead 
downstream of Goodwin Dam.

13. Implement minimum �ow schedule at 
Goodwin Dam.

14. Modify Delta Cross Channel gate op-
erations.

15. Implement San Joaquin River in�ow to 
export ratio.

Appendix B.       
Results of Report     
CALSIM II Studies 



The State Water Project Delivery Reliability Report 2009

84

B  Results of Report CalSim II Studies

Estimating future SWP delivery reliability in 
2029 assumes an altered hydrology due to climate 
change, sea-level rise, no new facilities or improve-
ments to existing facilities, an increased SWP water 
demand, and existing institutional requirements, in-
cluding the RPA actions. 

As listed in Table B.1, a total of three CALSIM II 
simulations were used in this report: one for esti-
mating current (2009) SWP delivery reliability and 
two for estimating future (2029) SWP delivery 
reliability. 

Two CALSIM II simulations were needed to es-
timate future (2029) reliability due to the need to 
adjust CALSIM II results to account for the climate 
change scenario assuming a 2050 level of emissions. 
�e two CALSIM II simulations were used to gen-
erate one sequence of future (2029) SWP deliveries 
which is used to describe future SWP delivery reli-
ability in Chapter 6 of this report. �is process con-
sisted of interpolating between sequences to estimate 
SWP deliveries under climate change a�ects for 
2029 instead of 2050. �e A2 greenhouse gas emis-
sions scenario assumes a 2050 level of emissions. 
Scenarios for 2029 were not available at the time of 
composing this report. A key assumption in estimat-
ing 2029 SWP delivery reliability for this report is 
that SWP deliveries for a CALSIM II simulation 
which assumes 2029 SWP demands and 2029 cli-
mate change, would fall somewhere between 

CALSIM II simulations which assume 2029 SWP 
demands and no climate change and 2029 SWP de-
mands and climate change corresponding to 2050 
emissions. Just where these SWP deliveries would 
fall is estimated in this report by interpolating be-
tween each sequence from a scenario which assumes 
2050 emissions and a scenario which assumes no cli-
mate change. �e interpolation is as follows:

�e key study assumptions are described in de-
tail in Chapter 6 and Appendix A. 

Study Results 
�e annual SWP Table A delivery amounts esti-

mated by the three CALSIM II simulations are con-
tained in Table B.3 through Table B.7. �e tables show 
the demand level, the amount of delivery from the 
Delta, and percent of maximum total SWP Table A 
amounts for the SWP contractors receiving water 
from the Delta. Of the 29 SWP contractors, 26 re-
ceive their deliveries from the Delta. �e total maxi-
mum SWP Table A amount for all SWP contractors 
is 4,173 taf/year. Of this amount, 4,133 taf/yr is the 
maximum Delta SWP Table A amount. Also pre-
sented are the results of interpolating SWP delivery 
sequences which provide the information used in 
Chapter 6 in assessing future SWP delivery reliabili-
ty. Current and future SWP deliveries are presented 
both in time sequence and by ranking to correspond 
to the data presented in the summary/highlight ta-
bles and used to generate the probability curves in 
Chapter 6. 

�ese values must be interpreted within the 
context of the assumptions upon which they are cal-
culated. For example, for the year 1958 in the 2029 

Table B.1  Summary of CALSIM II simulations 
used to update SWP delivery estimates 

Time 
Frame

Climate Change 
Model

Greenhouse Gas 
Emissions Scenario

Current None None

Future None None

Future MPI-ECHAM51 A22

1 MPI-ECHAM5 refers to the most recent version of 
ECHAM which is the Global Climate Model developed 
by the Max Planck Institute for Meteorology.
2 A2 emissions scenario assumes high growth in 
population, regional based economic growth, and  
slow technological changes, which results in signifi-
cantly higher greenhouse gas emissions.

Future (2029) annual SWP delivery =  NCC + (20/41) (CC – NCC)

Where
NCC =  annual SWP delivery for future,  

no climate change scenario

CC =  annual SWP delivery for future,  
with climate change scenario  
which assumes 2050 emission levels

The ratio of 20/41 corresponds to the ratio of calendar years:  
(2029-2009)/(2050-2009).
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study the annual delivery is calculated to be 3,503 
taf or 85% of maximum Delta SWP Table A (see Ta-
ble B.4). �is result should be stated as follows: 

�e SWP would deliver approximately 3,503 
taf, or 85% of maximum Delta SWP Table A, given: 

•  Rainfall that was similar to what it 
was in 1958 but modi�ed to re�ect climate 
change e�ects. 

•  �e level of water use in the source area 
is increased to the level it would be in 2029.

•  SWP facilities and operation require-
ments are the same as they are today with 
the RPA actions in e�ect.

•  SWP contractor demands are at their 
maximum Delta SWP Table A level.

Actually, the conditional statement associated 
with the result for any particular year is even more 
complicated than this because the result is also de-
pendent upon the rainfall that has occurred in pre-
vious years. For example, if the previous year (1957) 
was wet, runo� for 1958 for the same amount of 
rainfall would be greater than if 1957 were dry. In 
addition, reservoir storage for the beginning of 1958 
varies depending upon the weather conditions in 
1957. �us, each year’s simulation is dependent on 
the previous year’s simulation and, hence, any year 
in the entire historical sequence is linked to all pre-
vious years. 

Table B.2 summarizes the delivery estimates for 
the SWP for important dry sequences computed in 
the studies for Current and Future conditions. �e 
percentages of maximum SWP Table A amounts are 
based on current deliveries and interpolating future 

annual SWP Table A deliveries as previously dis-
cussed. �is information can be helpful in analyzing 
the delivery reliability of a speci�c water system that 
receives a portion of its water supply from the SWP. 
�e series of data contained in Tables B.3 through B.5 
are also helpful in analyzing longer periods of time 
that contain not only dry periods but wetter periods 
which can replenish water supplies.

Table B.6 presents the annual SWP Article 21 de-
liveries under Current Conditions and Table B.7 pres-
ents the annual SWP Article 21 deliveries under 
Future Conditions.

Probability distribution curves derived from the 
CALSIM II simulations used in this report are pre-
sented in Figures B.1 and B.2 to visually show the esti-
mated percentage of years a given annual delivery is 
equaled or exceeded. In this report, this value repre-
sents the probability of receiving at least a given level 
of delivery in any particular year. As a reference, 
probability distribution curves for the 2007 and 
2027 studies from the 2007 Report are presented 
along with the curves from the 2009 and 2029 stud-
ies in this report. SWP Table A delivery values for 
25%, 50%, and 75% exceedences are shown for all 
scenarios in Table B.8. 

Finally, the SWP Table A delivery amounts un-
der current conditions as calculated in the 2007 Re-
port and the 2009 updated report are presented in 
Table B.9 to show the estimated impact on SWP Table 
A deliveries due to the RPA actions. 

 

Table B.2  Average and dry year SWP Table A delivery from the Delta

SWP Table A delivery from the Delta (in percent of maximum SWP Table A1)

Long-term 
Average                 

Single 
dry year 

1977   

2-year 
drought           

1976-1977           

4-year 
drought           

1931-1934    

6-year 
drought           

1987-1992    

6-year 
drought           

1929-1934    

Updated Studies (2009) 60% 7% 36% 34% 35% 34%

Updated Studies (2029) 60% 11% 38% 35% 32% 36%

1/   4,133 taf /year 
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Table B.3  SWP Table A deliveries under Current Conditions
Derived values for estimating probability curve 

Year

SWP Table A
demands 

(taf)

SWP Table A deliveries for 2009 studies Probability Curve1 

annual volume 
(taf)

percent of max
SWP Table A2 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

percent of max
SWP Table A2

1922 3,407 2,451 59% 1998 3,338 0% 81%

1923 3,717 2,849 69% 1974 3,267 1% 79%

1924 3,961 841 20% 1938 3,262 2% 79%

1925 3,940 1,845 45% 1996 3,247 4% 79%

1926 3,777 2,080 50% 1997 3,191 5% 77%

1927 3,543 2,680 65% 1943 3,174 6% 77%

1928 3,897 2,836 69% 1942 3,142 7% 76%

1929 3,952 1,210 29% 1999 3,140 9% 76%

1930 3,922 1,571 38% 1958 3,090 10% 75%

1931 3,971 1,255 30% 1970 3,082 11% 75%

1932 3,673 1,543 37% 1984 3,070 12% 74%

1933 3,938 1,569 38% 1982 3,054 14% 74%

1934 3,981 1,239 30% 1975 3,023 15% 73%

1935 3,697 2,412 58% 1986 3,023 16% 73%

1936 3,769 2,749 67% 1939 3,021 17% 73%

1937 3,451 2,995 72% 1953 3,013 19% 73%

1938 3,418 3,262 79% 1979 2,996 20% 72%

1939 3,673 3,021 73% 1956 2,995 21% 72%

1940 3,713 2,524 61% 1937 2,954 22% 71%

1941 3,013 2,608 63% 1952 2,927 23% 71%

1942 3,583 3,140 76% 1995 2,924 25% 71%

1943 3,632 3,174 77% 1980 2,907 26% 70%

1944 3,563 2,396 58% 1968 2,894 27% 70%

1945 3,612 2,612 63% 1985 2,875 28% 70%

1946 3,710 2,875 70% 1946 2,869 30% 69%

1947 3,954 2,780 67% 1965 2,867 31% 69%

1948 3,959 2,427 59% 2000 2,858 32% 69%

1949 3,864 2,444 59% 1923 2,855 33% 69%

1950 3,812 2,222 54% 1947 2,854 35% 69%

1951 3,779 2,671 65% 1928 2,849 36% 69%

1952 3,078 2,924 71% 1983 2,836 37% 69%

1953 3,790 3,013 73% 1969 2,811 38% 68%

1954 3,833 2,535 61% 1936 2,811 40% 68%

1955 3,761 2,095 51% 1993 2,780 41% 67%

1956 3,639 2,954 71% 1967 2,768 42% 67%

1957 3,759 2,475 60% 1966 2,749 43% 67%

1958 3,481 3,090 75% 1959 2,731 44% 66%

1959 4,055 2,544 62% 1971 2,724 46% 66%

1960 4,115 2,211 54% 1927 2,712 47% 66%

1961 4,115 2,461 60% 1951 2,692 48% 65%

1962 3,689 2,494 60% 1976 2,680 49% 65%

1963 3,634 2,569 62% 2003 2,671 51% 65%

1964 3,907 2,858 69% 1945 2,612 52% 63%

1965 3,586 2,731 66% 1941 2,608 53% 63%
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Year

SWP Table A
demands 

(taf)

SWP Table A deliveries for 2009 studies Probability Curve1

annual volume 
(taf)

percent of max
SWP Table A2 Year

SWP Table A
Delivery (taf)

Exceedence 
Frequency

percent of max
SWP Table A2

1966 3,722 2,867 69% 1978 2,606 54% 63%

1967 3,439 2,768 67% 1964 2,576 56% 62%

1968 3,792 2,907 70% 2002 2,569 57% 62%

1969 3,157 2,854 69% 1981 2,544 58% 62%

1970 3,714 3,082 75% 1954 2,535 59% 61%

1971 3,837 2,712 66% 1940 2,532 60% 61%

1972 4,012 2,409 58% 1973 2,524 62% 61%

1973 3,611 2,477 60% 1957 2,494 63% 60%

1974 3,649 3,247 79% 1961 2,477 64% 60%

1975 3,720 3,023 73% 1963 2,475 65% 60%

1976 4,014 2,692 65% 1962 2,461 67% 60%

1977 3,948 301 7% 1922 2,451 68% 59%

1978 3,126 2,606 63% 1949 2,444 69% 59%

1979 3,527 3,023 73% 1972 2,427 70% 59%

1980 3,197 2,869 69% 1935 2,412 72% 58%

1981 3,834 2,532 61% 1944 2,409 73% 58%

1982 3,451 3,054 74% 1989 2,399 74% 58%

1983 3,007 2,811 68% 1994 2,396 75% 58%

1984 3,692 3,070 74% 1948 2,310 77% 56%

1985 3,753 2,894 70% 1950 2,222 78% 54%

1986 3,345 2,996 72% 1960 2,211 79% 54%

1987 3,904 1,957 47% 1926 2,095 80% 51%

1988 4,026 902 22% 1955 2,080 81% 50%

1989 4,097 2,399 58% 1987 1,957 83% 47%

1990 3,961 1,241 30% 1925 1,845 84% 45%

1991 3,957 1,102 27% 1933 1,571 85% 38%

1992 3,880 1,061 26% 1932 1,569 86% 38%

1993 3,559 2,724 66% 1930 1,543 88% 37%

1994 3,739 2,310 56% 2001 1,409 89% 34%

1995 3,451 2,927 71% 1931 1,255 90% 30%

1996 3,692 3,267 79% 1929 1,241 91% 30%

1997 3,559 3,191 77% 1992 1,239 93% 30%

1998 3,451 3,338 81% 1990 1,210 94% 29%

1999 3,692 3,142 76% 1934 1,102 95% 27%

2000 3,720 2,855 69% 1991 1,061 96% 26%

2001 3,961 1,409 34% 1988 902 98% 22%

2002 4,097 2,576 62% 1924 841 99% 20%

2003 3,720 2,811 68% 1977 301 100% 7%

Avg 3,711 2,483 60% 2,483 60%

Min 3,007 301 7% 301 7%

Max 4,115 3,338 81% 3,338 81%

 1/   Percent of time at or about given value      2/   4,133 taf/year 
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Table B.4  SWP Table A deliveries from the Delta under Future Conditions 
MPI-ECHAM5 Model with A2 Emissions

Year
SWP Table A

demands (taf)

No Climate Change MPI-ECHAM5 model  
with A2 Emissions

Estimated Delivery
Interpolated to 20292

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

1922 4,133 2,633 64% 2,488 60% 2,562 62%

1923 4,133 2,692 65% 2,469 60% 2,583 63%

1924 4,133 1,017 25% 701 17% 863 21%

1925 4,133 1,822 44% 1,606 39% 1,717 42%

1926 4,133 2,384 58% 1,860 45% 2,128 51%

1927 4,133 2,695 65% 2,866 69% 2,779 67%

1928 4,133 2,783 67% 2,736 66% 2,760 67%

1929 4,133 1,243 30% 1,663 40% 1,448 35%

1930 4,133 1,754 42% 1,663 40% 1,710 41%

1931 4,133 1,257 30% 1,174 28% 1,217 29%

1932 4,133 1,605 39% 1,579 38% 1,592 39%

1933 4,133 1,599 39% 1,600 39% 1,599 39%

1934 4,133 1,138 28% 1,500 36% 1,315 32%

1935 4,133 2,711 66% 2,508 61% 2,612 63%

1936 4,133 2,893 70% 2,531 61% 2,716 66%

1937 4,133 3,533 85% 2,905 70% 3,226 78%

1938 4,133 4,088 99% 3,906 94% 3,999 97%

1939 4,133 2,409 58% 1,587 38% 2,008 49%

1940 4,133 2,577 62% 2,525 61% 2,551 62%

1941 4,133 3,162 77% 2,746 66% 2,959 72%

1942 4,133 2,791 68% 2,725 66% 2,759 67%

1943 4,133 3,079 74% 2,770 67% 2,928 71%

1944 4,133 2,559 62% 1,952 47% 2,263 55%

1945 4,133 2,882 70% 2,882 70% 2,882 70%

1946 4,133 2,755 67% 2,458 59% 2,610 63%

1947 4,133 2,631 64% 2,033 49% 2,339 57%

1948 4,133 2,359 57% 2,509 61% 2,432 59%

1949 4,133 2,454 59% 2,208 53% 2,334 56%

1950 4,133 2,312 56% 2,537 61% 2,422 59%

1951 4,133 2,964 72% 2,791 68% 2,880 70%

1952 4,133 3,724 90% 2,982 72% 3,362 81%

1953 4,133 2,408 58% 2,726 66% 2,563 62%

1954 4,133 2,368 57% 2,491 60% 2,428 59%

1955 4,133 2,106 51% 1,421 34% 1,772 43%

1956 4,133 3,347 81% 2,965 72% 3,161 76%

1957 4,133 2,484 60% 2,383 58% 2,435 59%

1958 4,133 3,656 88% 3,343 81% 3,503 85%

1959 4,133 2,089 51% 2,153 52% 2,120 51%

1960 4,133 2,170 53% 1,694 41% 1,938 47%

1961 4,133 2,556 62% 1,668 40% 2,123 51%

1962 4,133 2,525 61% 2,849 69% 2,683 65%

1963 4,133 2,435 59% 2,532 61% 2,483 60%

1964 4,133 2,526 61% 2,618 63% 2,571 62%

1965 4,133 2,707 65% 2,732 66% 2,719 66%
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Year
SWP Table A

demands (taf)

No Climate Change MPI-ECHAM5 model  
with A2 Emissions

Estimated Delivery
Interpolated to 20292

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

SWP Table A
Delivery (taf)

percent of max
SWP Table A2

1966 4,133 2,765 67% 2,502 61% 2,637 64%

1967 4,133 3,731 90% 2,660 64% 3,208 78%

1968 4,133 2,234 54% 2,705 65% 2,464 60%

1969 4,133 3,862 93% 3,919 95% 3,890 94%

1970 4,133 3,130 76% 2,701 65% 2,920 71%

1971 4,133 2,707 65% 2,336 57% 2,526 61%

1972 4,133 2,349 57% 2,433 59% 2,390 58%

1973 4,133 2,691 65% 2,530 61% 2,612 63%

1974 4,133 3,354 81% 2,654 64% 3,012 73%

1975 4,133 2,885 70% 2,811 68% 2,849 69%

1976 4,133 2,560 62% 2,812 68% 2,683 65%

1977 4,133 226 5% 701 17% 458 11%

1978 4,133 2,962 72% 3,039 74% 3,000 73%

1979 4,133 2,976 72% 2,815 68% 2,897 70%

1980 4,133 3,516 85% 3,143 76% 3,334 81%

1981 4,133 2,472 60% 2,701 65% 2,583 63%

1982 4,133 3,861 93% 3,525 85% 3,697 89%

1983 4,133 3,950 96% 4,031 98% 3,990 97%

1984 4,133 3,071 74% 3,065 74% 3,068 74%

1985 4,133 2,884 70% 2,731 66% 2,810 68%

1986 4,133 3,514 85% 2,762 67% 3,147 76%

1987 4,133 1,302 32% 1,139 28% 1,223 30%

1988 4,133 927 22% 1,537 37% 1,224 30%

1989 4,133 2,665 64% 2,028 49% 2,355 57%

1990 4,133 806 19% 986 24% 894 22%

1991 4,133 986 24% 1,344 33% 1,161 28%

1992 4,133 1,192 29% 787 19% 994 24%

1993 4,133 2,806 68% 2,424 59% 2,619 63%

1994 4,133 2,356 57% 2,536 61% 2,444 59%

1995 4,133 3,304 80% 3,124 76% 3,216 78%

1996 4,133 2,890 70% 2,617 63% 2,757 67%

1997 4,133 3,503 85% 2,939 71% 3,228 78%

1998 4,133 3,271 79% 3,549 86% 3,407 82%

1999 4,133 3,046 74% 2,824 68% 2,938 71%

2000 4,133 2,767 67% 2,715 66% 2,742 66%

2001 4,133 1,491 36% 1,199 29% 1,348 33%

2002 4,133 2,827 68% 2,475 60% 2,656 64%

2003 4,133 2,583 63% 2,424 59% 2,506 61%

Avg 4,133 2,565 62% 2,406 58% 2,487 60%

Min 4,133 226 5% 701 17% 458 11%

Max 4,133 4,088 99% 4,031 98% 3,999 97%

1/   As described in Appendix B      2/   4,133 taf/year 
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Table B.5  SWP Table A deliveries from the Delta under Future Conditions
Derived values for estimating probability curve

Ranking of calculated SWP Table A deliveries for probability curve

Exceedence 
Frequency Year

SWP Table A  
delivery (taf)

percent of max
SWP Table A1

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A1

0% 1983 3,999 97% 53% 1922 2,571 62%

1% 1938 3,990 97% 54% 1964 2,563 62%

2% 1969 3,890 94% 56% 1940 2,562 62%

4% 1982 3,697 89% 57% 1953 2,551 62%

5% 1998 3,503 85% 58% 1971 2,526 61%

6% 1958 3,407 82% 59% 1993 2,506 61%

7% 1980 3,362 81% 60% 1963 2,483 60%

9% 1952 3,334 81% 62% 1948 2,464 60%

10% 1995 3,228 78% 63% 1957 2,444 59%

11% 1997 3,226 78% 64% 1954 2,435 59%

12% 1937 3,216 78% 65% 2003 2,432 59%

14% 1956 3,208 78% 67% 1968 2,428 59%

15% 1967 3,161 76% 68% 1972 2,422 59%

16% 1986 3,147 76% 69% 1994 2,390 58%

17% 1984 3,068 74% 70% 1947 2,355 57%

19% 1974 3,012 73% 72% 1950 2,339 57%

20% 1941 3,000 73% 73% 1944 2,334 56%

21% 1951 2,959 72% 74% 1949 2,263 55%

22% 1978 2,938 71% 75% 1961 2,128 51%

23% 1970 2,928 71% 77% 1959 2,123 51%

25% 1943 2,920 71% 78% 1939 2,120 51%

26% 1999 2,897 70% 79% 1926 2,008 49%

27% 1945 2,882 70% 80% 1960 1,938 47%

28% 1979 2,880 70% 81% 1925 1,772 43%

30% 1975 2,849 69% 83% 1955 1,717 42%

31% 1985 2,810 68% 84% 1930 1,710 41%

32% 1927 2,779 67% 85% 1933 1,599 39%

33% 1942 2,760 67% 86% 1932 1,592 39%

35% 1928 2,759 67% 88% 1929 1,448 35%

36% 1996 2,757 67% 89% 2001 1,348 33%

37% 1965 2,742 66% 90% 1934 1,315 32%

38% 2000 2,719 66% 91% 1988 1,224 30%

40% 1976 2,716 66% 93% 1931 1,223 30%

41% 2002 2,683 65% 94% 1987 1,217 29%

42% 1962 2,683 65% 95% 1992 1,161 28%

43% 1935 2,656 64% 96% 1991 994 24%

44% 1946 2,637 64% 98% 1924 894 22%

46% 1973 2,619 63% 99% 1990 863 21%

47% 1936 2,612 63% 100% 1977 458 11%

48% 1981 2,612 63% Avg 2,487 60%

49% 1923 2,610 63% Min 458 11%

51% 1966 2,583 63% Max 3,999 97%

52% 1989 2,583 63%

1/   4,133 taf/year
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Table B.5  SWP Table A deliveries from the Delta under Future Conditions
Derived values for estimating probability curve

Ranking of calculated SWP Table A deliveries for probability curve

Exceedence 
Frequency Year

SWP Table A  
delivery (taf)

percent of max
SWP Table A1

Exceedence 
Frequency Year

SWP Table A
Delivery (taf)

percent of max
SWP Table A1

0% 1983 3,999 97% 53% 1922 2,571 62%

1% 1938 3,990 97% 54% 1964 2,563 62%

2% 1969 3,890 94% 56% 1940 2,562 62%

4% 1982 3,697 89% 57% 1953 2,551 62%

5% 1998 3,503 85% 58% 1971 2,526 61%

6% 1958 3,407 82% 59% 1993 2,506 61%

7% 1980 3,362 81% 60% 1963 2,483 60%

9% 1952 3,334 81% 62% 1948 2,464 60%

10% 1995 3,228 78% 63% 1957 2,444 59%

11% 1997 3,226 78% 64% 1954 2,435 59%

12% 1937 3,216 78% 65% 2003 2,432 59%

14% 1956 3,208 78% 67% 1968 2,428 59%

15% 1967 3,161 76% 68% 1972 2,422 59%

16% 1986 3,147 76% 69% 1994 2,390 58%

17% 1984 3,068 74% 70% 1947 2,355 57%

19% 1974 3,012 73% 72% 1950 2,339 57%

20% 1941 3,000 73% 73% 1944 2,334 56%

21% 1951 2,959 72% 74% 1949 2,263 55%

22% 1978 2,938 71% 75% 1961 2,128 51%

23% 1970 2,928 71% 77% 1959 2,123 51%

25% 1943 2,920 71% 78% 1939 2,120 51%

26% 1999 2,897 70% 79% 1926 2,008 49%

27% 1945 2,882 70% 80% 1960 1,938 47%

28% 1979 2,880 70% 81% 1925 1,772 43%

30% 1975 2,849 69% 83% 1955 1,717 42%

31% 1985 2,810 68% 84% 1930 1,710 41%

32% 1927 2,779 67% 85% 1933 1,599 39%

33% 1942 2,760 67% 86% 1932 1,592 39%

35% 1928 2,759 67% 88% 1929 1,448 35%

36% 1996 2,757 67% 89% 2001 1,348 33%

37% 1965 2,742 66% 90% 1934 1,315 32%

38% 2000 2,719 66% 91% 1988 1,224 30%

40% 1976 2,716 66% 93% 1931 1,223 30%

41% 2002 2,683 65% 94% 1987 1,217 29%

42% 1962 2,683 65% 95% 1992 1,161 28%

43% 1935 2,656 64% 96% 1991 994 24%

44% 1946 2,637 64% 98% 1924 894 22%

46% 1973 2,619 63% 99% 1990 863 21%

47% 1936 2,612 63% 100% 1977 458 11%

48% 1981 2,612 63% Avg 2,487 60%

49% 1923 2,610 63% Min 458 11%

51% 1966 2,583 63% Max 3,999 97%

52% 1989 2,583 63%

1/   4,133 taf/year

Table B.6  SWP Article 21 deliveries under Current Conditions

Year
Article 21

Demand (taf)
Article 21

Delivery (taf) Year
Article 21

Demand (taf)
Article 21

Delivery (taf)

1922 3,368 16 1965 3,368 16

1923 3,368 12 1966 3,368 11

1924 3,368 56 1967 3,368 18

1925 3,368 436 1968 2,726 8

1926 3,368 7 1969 1,442 191

1927 3,368 67 1970 3,368 238

1928 3,368 8 1971 3,368 9

1929 3,368 10 1972 3,368 20

1930 3,368 10 1973 3,368 16

1931 3,368 8 1974 3,368 12

1932 3,368 156 1975 3,368 11

1933 3,368 393 1976 3,368 9

1934 3,368 8 1977 2,726 2

1935 3,368 14 1978 1,442 2

1936 3,368 12 1979 2,726 124

1937 3,368 184 1980 1,442 189

1938 3,368 443 1981 3,368 9

1939 3,368 2 1982 2,726 463

1940 2,726 14 1983 1,442 853

1941 1,442 2 1984 3,368 507

1942 3,368 6 1985 2,726 2

1943 3,368 10 1986 1,442 140

1944 3,368 7 1987 3,368 9

1945 3,368 288 1988 3,368 10

1946 3,368 14 1989 3,368 10

1947 3,368 8 1990 3,368 10

1948 3,368 12 1991 3,368 12

1949 3,368 12 1992 3,368 10

1950 3,368 17 1993 3,368 14

1951 2,726 485 1994 2,726 6

1952 1,442 50 1995 1,442 2

1953 3,368 8 1996 3,368 6

1954 3,368 14 1997 2,726 47

1955 3,368 14 1998 1,442 201

1956 3,368 704 1999 3,368 123

1957 3,368 12 2000 3,368 8

1958 3,368 18 2001 3,368 14

1959 3,368 4 2002 3,368 25

1960 3,368 12 2003 3,368 16

1961 3,368 10 Avg 3,086 85

1962 3,368 10 Min 1,442 2

1963 3,368 18 Max 3,368 853

1964 3,368 10
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Table B.7  SWP Article 21 deliveries under Future Conditions 
MPI-ECHAM5 Model with A2 Emissions

Year

Article 21
Demand 

(taf)

Article 21 Delivery (taf)

Year

Article 21
Demand 

(taf)

Article 21 Delivery (taf)

no 
climate 
change

MPI-
ECHAM5

A2  
Emissions

interpolated  
to  

20291

no  
climate  
change

MPI- 
ECHAM5

A2  
Emissions

interpolated  
to  

20291

1922 3,368 16 16 16 1965 3,368 15 14 14

1923 3,368 15 16 15 1966 3,368 16 15 15

1924 3,368 22 72 46 1967 3,368 12 18 15

1925 3,368 449 431 440 1968 2,726 13 11 13

1926 3,368 15 8 11 1969 1,442 38 34 36

1927 3,368 14 14 14 1970 3,368 102 16 60

1928 3,368 12 10 11 1971 3,368 14 18 16

1929 3,368 10 324 163 1972 3,368 20 18 19

1930 3,368 10 10 10 1973 3,368 16 22 19

1931 3,368 8 8 8 1974 3,368 15 14 15

1932 3,368 401 336 369 1975 3,368 13 18 16

1933 3,368 431 21 231 1976 3,368 12 12 12

1934 3,368 10 129 68 1977 2,726 2 4 3

1935 3,368 10 10 10 1978 1,442 2 135 67

1936 3,368 12 17 15 1979 2,726 12 10 11

1937 3,368 98 114 106 1980 1,442 32 35 34

1938 3,368 9 13 11 1981 3,368 15 12 14

1939 3,368 8 8 8 1982 2,726 187 13 102

1940 2,726 14 12 13 1983 1,442 549 468 509

1941 1,442 2 2 2 1984 3,368 547 530 539

1942 3,368 14 18 16 1985 2,726 8 10 9

1943 3,368 12 16 14 1986 1,442 94 2 49

1944 3,368 10 12 11 1987 3,368 12 107 58

1945 3,368 265 240 253 1988 3,368 10 125 66

1946 3,368 18 18 18 1989 3,368 6 6 6

1947 3,368 10 10 10 1990 3,368 11 12 11

1948 3,368 10 8 9 1991 3,368 12 14 13

1949 3,368 10 17 13 1992 3,368 10 8 9

1950 3,368 18 19 19 1993 3,368 12 19 16

1951 2,726 364 24 198 1994 2,726 10 8 9

1952 1,442 1 2 1 1995 1,442 1 2 2

1953 3,368 16 17 17 1996 3,368 14 16 15

1954 3,368 14 12 13 1997 2,726 79 156 117

1955 3,368 13 12 13 1998 1,442 24 2 13

1956 3,368 383 601 490 1999 3,368 250 14 135

1957 3,368 17 19 18 2000 3,368 14 12 13

1958 3,368 9 32 20 2001 3,368 14 14 14

1959 3,368 10 12 11 2002 3,368 12 43 27

1960 3,368 10 12 11 2003 3,368 16 12 14

1961 3,368 8 9 8 Avg 3,086 62 58 60

1962 3,368 8 8 8 Min 1,442 1 2 1

1963 3,368 19 15 17 Max 3,368 549 601 539

1964 3,368 16 12 14 1/   As described in Appendix B
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Table B.8  Highlighted SWP Table A delivery percent exceedence values under Current and Future Conditions

 

Exceedence

Annual SWP Table A Delivery (taf)

2007 Report Updated Studies

Current (2007)             Future (2027)1              Current (2009)             Future (2029)2

GFDL + A2    GFDL + B1    PCM + A2    PCM + B1

25% 3218 3703 3686 3782 3813 2920 2915

50% 2976 3017 2967 3084 3205 2675 2596
75% 2168 1883 1966 1860 2077 2397 2137

1/  Based upon SWP Table A deliveries that have been interpolated between the “no climate change” scenario 
and the climate change scenarios determined by climate change model (GFDL or PCM) and greenhouse gas  
emissions scenario (A2 or B1). SWP Table A deliveries for two scenarios of Old and Middle River flow targets  
were then averaged.
2/  Based upon SWP Table A deliveries that have been interpolated between the “no climate change” scenario 
and the climate change scenario determined by climate change model MPI-ECHAM5 and greenhouse gas emissions 
scenario A2.
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Figure B.2 

PCM Model + A2 emissions  
PCM Model + B1 emissions 
GFDL Model + A2 emissions 
GFDL Model + B1 emissions 
Updated Future Conditions (2029)

Figure B.2  SWP Table A delivery probability under Future Conditions

Figure B.1  SWP Table A delivery probability under Current Conditions
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B  Results of Report CalSim II Studies

Table B.9  Comparing SWP Table A deliveries under Current Conditions 
from updated studies to deliveries from 2007 Report

Year

SWP Table A Deliveries (taf)

Year

SWP Table A Deliveries (taf)

Study 
2007,
2007 

Report

Updated
Study
2009  

Change in
Deliveries

Study 
2007,
2007 

Report

Updated
Study
2009  

Change in
Deliveries

1922 3,674 2,451 -1,223 1963 3,406 2,569 -837

1923 3,159 2,849 -310 1964 2,211 2,858 648

1924 400 841 441 1965 2,861 2,731 -130

1925 1,644 1,845 202 1966 3,265 2,867 -399

1926 2,186 2,080 -107 1967 2,990 2,768 -222

1927 3,699 2,680 -1,019 1968 3,297 2,907 -390

1928 2,059 2,836 777 1969 2,626 2,854 228

1929 753 1,210 457 1970 3,257 3,082 -176

1930 2,028 1,571 -457 1971 3,317 2,712 -604

1931 1,105 1,255 150 1972 1,707 2,409 701

1932 1,305 1,543 238 1973 3,085 2,477 -608

1933 1,981 1,569 -412 1974 3,184 3,247 63

1934 1,315 1,239 -75 1975 3,218 3,023 -195

1935 3,334 2,412 -923 1976 2,604 2,692 88

1936 3,124 2,749 -374 1977 243 301 58

1937 3,219 2,995 -223 1978 3,599 2,606 -993

1938 3,394 3,262 -133 1979 3,128 3,023 -106

1939 3,256 3,021 -235 1980 2,710 2,869 159

1940 3,165 2,524 -641 1981 3,128 2,532 -596

1941 2,526 2,608 82 1982 2,940 3,054 114

1942 3,167 3,140 -27 1983 2,497 2,811 314

1943 3,154 3,174 20 1984 3,227 3,070 -157

1944 2,930 2,396 -533 1985 3,198 2,894 -304

1945 3,085 2,612 -472 1986 2,294 2,996 701

1946 3,199 2,875 -324 1987 2,825 1,957 -868

1947 2,314 2,780 466 1988 477 902 426

1948 2,609 2,427 -182 1989 3,130 2,399 -732

1949 1,271 2,444 1,173 1990 360 1,241 882

1950 2,462 2,222 -240 1991 729 1,102 373

1951 3,497 2,671 -827 1992 1,087 1,061 -26

1952 2,585 2,924 339 1993 3,711 2,724 -987

1953 3,323 3,013 -310 1994 2,105 2,310 206

1954 3,201 2,535 -667 1995 2,993 2,927 -66

1955 1,137 2,095 958 1996 3,440 3,267 -172

1956 3,581 2,954 -627 1997 3,101 3,191 90

1957 2,545 2,475 -70 1998 3,008 3,338 330

1958 3,030 3,090 60 1999 3,439 3,142 -297

1959 3,465 2,544 -921 2000 3,451 2,855 -596

1960 1,460 2,211 751 2001 1,164 1,409 245

1961 2,357 2,461 104 2002 2,162 2,576 414

1962 2,962 2,494 -467 2003 2,943 2,811 -133
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�e contracts between the DWR and the 29 
SWP water contractors de�ne the terms and condi-
tions governing the water delivery and cost repay-
ment for the SWP. SWP Table A is an exhibit to 
these contracts. Comprehension of Table A is im-
portant in understanding the information in this re-
port. To understand the table, it is necessary to 
understand how the contracts work.

All water-supply related costs of the SWP are 
paid by the contractors, and SWP Table A serves as 
a basis for allocating some of the costs among the 
contractors. In addition, SWP Table A plays a key 
role in the annual allocation of available supply 
among contractors. When the SWP was being 
planned, the amount of water projected to be avail-
able for delivery to the contractors was 4,173 taf per 
year. �is was referred to as the maximum project 
yield, and it was recognized that in some years the 
project would be unable to deliver that amount and 
in other years project supply could exceed that 
amount. �is amount was used as the basis for ap-
portioning available supply to each contractor and 
as a factor in calculating each contractor’s share of 
the project’s costs. �is apportionment is accom-
plished by SWP Table A in each contract. SWP Ta-
ble A lists by year and acre-feet the portion of the 
4,173 taf deliverable to each contractor. Other con-
tract provisions permit changes to an individual 
contractor’s SWP Table A under special circum-
stances. �e total of the maximums in all the con-
tracts now equals 4,173 taf. 

Appendix C.       
State Water Project       
Table A Amounts

A copy of the consolidated SWP Table A from 
all the contracts follows this explanation. �e 
amounts listed in SWP Table A cannot be viewed as 
an indication of the SWP water delivery reliability, 
nor should these amounts be used to support an ex-
pectation that a certain amount of water will be de-
livered to a contractor in any particular time span. 
SWP Table A is simply a tool for apportioning avail-
able supply and cost obligations under the contract. 
In this report, reference to “SWP Table A amounts” 
means the amounts listed in SWP Table A. Con-
tractors also receive other classi�cations of water 
from the project, as distinguished from SWP Table 
A (for example, Article 21 water, and turnback pool 
water). �ese other contract provisions are discussed 
in Appendix D.
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Table C.1  Maximum annual SWP Table A amounts (acre-feet) 

Contractor Maximum SWP Table A
North Bay

Napa County FC&WCD 29,025

Solano County WA 47,756

Subtotal 76,781
South Bay

Alameda County FC&WCD, Zone 7 80,619

Alameda County WD 42,000

Santa Clara Valley WD 100,000

Subtotal 222,619
San Joaquin Valley

Oak Flat WD 5,700

Kings County 9,305

Dudley Ridge WD 57,343

Empire West Side ID 3,000

Kern County WA 998,730

Tulare Lake Basin WSD 95,922

Subtotal 1,170,000
Central Coastal

San Luis Obispo County FC&WCD 25,000

Santa Barbara County FC&WCD 45,486

Subtotal 70,486
Southern California

Antelope Valley-East Kern WA 141,400

Castaic Lake WA 95,200

Coachella Valley WD 121,100

Crestline-Lake Arrowhead WA 5,800

Desert WA 50,000

Littlerock Creek ID 2,300

Mojave WA 75,800

Metropolitan WDSC 1,911,500

Palmdale WD 21,300

San Bernardino Valley MWD 102,600

San Gabriel Valley MWD 28,800

San Gorgonio Pass WA 17,300

Ventura County FCD 20,000

Subtotal 2,593,100
Delta Delivery Total 4,132,986
Feather River

Butte County 27,500

Plumas County FC&WCD 2,700

Yuba City 9,600

Subtotal 39,800
Total 4,172,786
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SWP Contract Water Types
�e SWP contracts de�ne several classi�cations 

of water available for delivery to contractors under 
speci�c circumstances. All classi�cations are consid-
ered “project” water. Many contractors make fre-
quent use of these additional water types to increase 
or decrease the amount available to them under 
SWP Table A.

SWP Table A Water 
Each contract’s SWP Table A is the amount in 

acre-feet that is used to determine the portion of 
available supply to be delivered to that contractor. 
SWP Table A water is water delivered according to 
this apportionment methodology and is given �rst 
priority for delivery.

SWP Article 21 Water 
SWP Article 21 of the contracts permits deliv-

ery of water excess to delivery of SWP Table A and 
some other water types to those contractors request-
ing it. It is available under speci�c conditions dis-
cussed in Chapter 5. SWP Article 21 water is 
apportioned to those contractors requesting it in the 
same proportion as their SWP Table A.

Turnback Pool Water 
Contractors may choose to o�er their allocated 

SWP Table A water excess to their needs to other 
contractors through two pools in February and 
March. Contributing contractors receive a reduction 
in charges, and taking contractors pay extra.

Carryover Water 
Pursuant to the long-term water supply contracts, 

contractors have the opportunity to carry over a por-
tion of their allocated water approved for delivery in 
the current year for delivery during the next year. Con-
tractors can carry over water under Article 56C with 
advanced notice when they submit their initial request 
for SWP Table A water, or within the last three 
months of the delivery year, under Article 12E for vari-
ous reasons, including local wet conditions and ex-
change and transfer arrangements. �e carryover 
program was designed to encourage the most e�ective 
and bene�cial use of water and to avoid obligating the 
contractors to use or lose the water by December 31 of 
each year. �e water supply contracts state the criteria 
of carrying over SWP Table A water from one year to 
the next. Normally, carryover water is water that has 
been exported during the year, has not been delivered 
to the contractor during that year, and has remained 
stored in the SWP share of San Luis Reservoir to be 
delivered during the following year. Storage for carry-
over water no longer becomes available to the contrac-
tors if it interferes with storage of SWP water for 
project needs.

Updated Historical Deliveries
Table D.1 through D.10 list annual historical deliveries 

by various water classi�cations for each contractor for 
1999 through 2008. Similar delivery tables for years 
1997 through 2006 are included in Report 2007. 

Appendix D.       
Recent State Water   
Project Deliveries
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D  Recent State Water Project Deliveries

Table D.1  Historical SWP Deliveries: 1999

Sacramento River Index 1

Year Type Wet

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 286 0 0 0 286  

Plumas County FC&WCD

Yuba City 1,096 0 0 0 1,096 

Napa County FC&WCD 4,550 754 0 0 5,304 

Solano County WA 37,753 0 0 0 37,753 

Alameda County FC&WCD, Zone 7 46,000 2,910 0 0 48,910 

Alameda County WD 34,871 2,781 0 0 37,652 

Santa Clara Valley WD 67,465 15,480 0 0 82,945 

Oak Flat WD 4,871 0 0 0 4,871 

Kings County 4,000 0 0 0 4,000 

Dudley Ridge WD 51,870 4,990 6,566 0 63,426 

Empire West Side ID 3,000 176 0 0 3,176 

Kern County WA 1,077,755 58,241 42,154 0 1,178,150 

Little Rock Creek ID 342 0 0 0 342 

Tulare Lake Basin WSD 118,500 49,898 121,337 0 289,735 

San Luis Obispo County FC&WCD 3,743 0 0 0 3,743 

Santa Barbara County FC&WCD 20,137 0 0 0 20,137 

Antelope Valley-East Kern WA 69,073 0 0 0 69,073 

Castaic Lake WA (+Rch 31A, 5 & 7) 32,899 0 0 0 32,899 

Coachella Valley WD 23,100 0 27,380 0 50,480 

Crestline-Lake Arrowhead WA 1,132 0 0 0 1,132 

Desert WA 38,100 0 20,000 0 58,100 

Mojave WA 5,144 0 0 0 5,144 

Metropolitan WDSC 829,777 22,840 0 0 852,617 

Palmdale WD 13,278 0 0 0 13,278 

San Bernardino Valley MWD 12,874 0 0 0 12,874 

San Gabriel Valley MWD 18,000 0 0 0 18,000 

San Gorgonio Pass WA

Ventura County FCD 1,850 0 0 0 1,850 

Totals 2,521,466 158,070 217,437 0 2,896,973 

Total South of Delta 2,520,084 158,070 217,437 0 2,895,591 
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D  Recent State Water Project Deliveries

Table D.2  Historical SWP Deliveries: 2000

Sacramento River Index 2

Year Type Above Normal

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 586 0 0 0 586 

Plumas County FC&WCD

Yuba City 901 0 0 0 901 

Napa County FC&WCD 3,136 297 0 1,525 4,958 

Solano County WA 32,882 1,040 0 1,417 35,339 

Alameda County FC&WCD, Zone 7 53,877 3,740 0 0 57,617 

Alameda County WD 33,598 2,380 0 0 35,978 

Santa Clara Valley WD 70,433 18,381 0 13,174 101,988 

Oak Flat WD 4,494 0 0 14 4,508 

Kings County 3,600 0 0 0 3,600 

Dudley Ridge WD 38,673 7,454 12,193 2,884 61,204 

Empire West Side ID 1,271 528 0 0 1,799 

Kern County WA 825,856 78,908 233,202 13,193 1,151,159 

Little Rock Creek ID

Tulare Lake Basin WSD 98,595 56,818 27,073 15,827 198,313 

San Luis Obispo County FC&WCD 3,962 0 0 0 3,962 

Santa Barbara County FC&WCD 22,741 0 0 0 22,741 

Antelope Valley-East Kern WA 83,577 0 0 0 83,577 

Castaic Lake WA (+Rch 31A, 5 & 7) 40,680 0 0 0 40,680 

Coachella Valley WD 20,790 17,820 3,713 0 42,323 

Crestline-Lake Arrowhead WA 1,194 0 0 0 1,194 

Desert WA 34,290 17,820 6,124 0 58,234 

Mojave WA 9,135 0 0 0 9,135 

Metropolitan WDSC 1,273,729 103,124 0 169,529 1,546,382 

Palmdale WD 8,221 0 0 839 9,060 

San Bernardino Valley MWD 18,399 0 0 0 18,399 

San Gabriel Valley MWD 14,000 475 0 0 14,475 

San Gorgonio Pass WA

Ventura County FCD 4,050 0 0 0 4,050 

Totals 2,702,670 308,785 282,305 218,402 3,512,162 

Total South of Delta 2,701,183 308,785 282,305 218,402 3,510,675 
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D  Recent State Water Project Deliveries

Table D.3  Historical SWP Deliveries: 2001

Sacramento River Index 4

Year Type Dry

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 513 0 0 0 513 

Plumas County FC&WCD

Yuba City 1,065 0 0 0 1,065 

Napa County FC&WCD 4,293 996 82 1,723 7,094 

Solano County WA 17,756 2,304 0 1,021 21,081 

Alameda County FC&WCD, Zone 7 22,307 0 308 5,990 28,605 

Alameda County WD 13,695 10 107 4,192 18,004 

Santa Clara Valley WD 35,689 0 0 12,233 47,922 

Oak Flat WD 2,089 0 22 101 2,212 

Kings County 1,560 0 0 0 1,560 

Dudley Ridge WD 18,467 933 347 6,815 26,562 

Empire West Side ID 0 253 0 1,107 1,360 

Kern County WA 363,204 23,233 6,502 92,052 484,991 

Little Rock Creek ID

Tulare Lake Basin WSD 40,830 8,755 769 7,889 58,243 

San Luis Obispo County FC&WCD 4,184 0 99 0 4,283 

Santa Barbara County FC&WCD 14,285 396 296 0 14,977 

Antelope Valley-East Kern WA 45,071 0 899 0 45,970 

Castaic Lake WA (+Rch 31A, 5 & 7) 30,471 850 618 0 31,939 

Coachella Valley WD 9,009 0 91 0 9,100 

Crestline-Lake Arrowhead WA 1,057 0 0 0 1,057 

Desert WA 14,859 0 151 0 15,010 

Mojave WA 4,433 0 0 0 4,433 

Metropolitan WDSC 686,545 10,415 7,949 200,000 904,909 

Palmdale WD 8,170 0 0 2,257 10,427 

San Bernardino Valley MWD 26,488 0 0 0 26,488 

San Gabriel Valley MWD 6,534 0 0 0 6,534 

San Gorgonio Pass WA

Ventura County FCD 1,850 0 0 0 1,850 

Totals 1,374,424 48,145 18,240 335,380 1,776,189 

Total South of Delta 1,372,846 48,145 18,240 335,380 1,774,611 
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Table D.4  Historical SWP Deliveries: 2002

Sacramento River Index 4

Year Type Dry

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 419 0 0 0 419 

Plumas County FC&WCD

Yuba City 1,181 0 0 0 1,181 

Napa County FC&WCD 2,022 827 283 3,743 6,875 

Solano County WA 28,223 2,242 0 0 30,465 

Alameda County FC&WCD, Zone 7 40,707 1,484 556 8,113 50,860 

Alameda County WD 24,250 83 862 2,331 27,526 

Santa Clara Valley WD 55,896 202 2,053 3,311 61,462 

Oak Flat WD 3,841 50 76 134 4,101 

Kings County 2,800 0 54 0 2,854 

Dudley Ridge WD 38,688 1,861 1,177 1,994 43,720 

Empire West Side ID 1,278 26 0 101 1,405 

Kern County WA 670,884 21,951 20,543 15,680 729,058 

Little Rock Creek ID

Tulare Lake Basin WSD 73,785 3,749 2,289 5,385 85,208 

San Luis Obispo County FC&WCD 4,355 0 0 4,355 

Santa Barbara County FC&WCD 24,166 436 324 3,455 28,381 

Antelope Valley-East Kern WA 53,907 1,008 3,256 58,171 

Castaic Lake WA (+Rch 31A, 5 & 7) 61,880 280 6,657 68,817 

Coachella Valley WD 16,170 111 474 0 16,755 

Crestline-Lake Arrowhead WA 2,189 0 0 0 2,189 

Desert WA 26,670 189 781 0 27,640 

Mojave WA 4,346 0 0 0 4,346 

Metropolitan WDSC 1,273,205 9,624 14,335 97,940 1,395,104 

Palmdale WD 8,359 0 437 0 8,796 

San Bernardino Valley MWD 68,268 0 0 3,801 72,069 

San Gabriel Valley MWD 18,353 0 0 4,698 23,051 

San Gorgonio Pass WA

Ventura County FCD 4,998 0 0 0 4,998 

Totals 2,510,840 43,115 45,252 160,599 2,759,806 

Total South of Delta 2,509,240 43,115 45,252 160,599 2,758,206 
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D  Recent State Water Project Deliveries

Table D.5  Historical SWP Deliveries: 2003

Sacramento River Index 2

Year Type Above Normal

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 551 0 0 0 551 

Plumas County FC&WCD

Yuba City 1,324 0 0 0 1,324 

Napa County FC&WCD 6,026 376 180 1,055 7,637 

Solano County WA 25,135 2,280 0 1,918 29,333 

Alameda County FC&WCD, Zone 7 30,695 0 656 13,099 44,450 

Alameda County WD 31,086 0 354 5,150 36,590 

Santa Clara Valley WD 90,620 936 841 14,104 106,501 

Oak Flat WD 4,059 19 48 140 4,266 

Kings County 3,600 58 34 0 3,692 

Dudley Ridge WD 49,723 1,928 482 1,452 53,585 

Empire West Side ID 1,074 175 0 187 1,436 

Kern County WA 841,697 27,891 8,419 22,380 900,387 

Little Rock Creek ID

Tulare Lake Basin WSD 94,376 6,243 938 4,284 105,841 

San Luis Obispo County FC&WCD 4,417 36 0 0 4,453 

Santa Barbara County FC&WCD 24,312 339 43 2,274 26,968 

Antelope Valley-East Kern WA 52,730 0 250 7,049 60,029 

Castaic Lake WA (+Rch 31A, 5 & 7) 49,895 991 90 4,760 55,736 

Coachella Valley WD 14,045 204 194 0 14,443 

Crestline-Lake Arrowhead WA 1,563 0 0 0 1,563 

Desert WA 23,168 330 321 0 23,819 

Mojave WA 10,907 0 0 3,528 14,435 

Metropolitan WDSC 1,550,356 17,622 16,920 134,845 1,719,743 

Palmdale WD 9,701 0 0 1,846 11,547 

San Bernardino Valley MWD 25,371 200 0 1,844 27,415 

San Gabriel Valley MWD 13,034 200 0 0 13,234 

San Gorgonio Pass WA 116 0 0 0 116 

Ventura County FCD 5,000 0 0 0 5,000 

Totals 2,964,581 59,828 29,770 219,915 3,274,094 

Total South of Delta 2,962,706 59,828 29,770 219,915 3,272,219 
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Table D.6  Historical SWP Deliveries: 2004

Sacramento River Index 3

Year Type Below Normal

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 1,440 0 0 0 1,440 

Plumas County FC&WCD

Yuba City 1,434 0 0 0 1,434 

Napa County FC&WCD 5,030 1,450 52 1,602 8,134 

Solano County WA 17,991 7,787 0 47 25,825 

Alameda County FC&WCD, Zone 7 39,898 0 0 11,466 51,364 

Alameda County WD 20,956 0 214 6,714 27,884 

Santa Clara Valley WD 52,867 2,983 508 0 56,358 

Oak Flat WD 4,324 0 29 276 4,629 

Kings County 5,850 3,157 46 0 9,053 

Dudley Ridge WD 36,377 7,393 291 2,185 46,246 

Empire West Side ID 1,310 626 0 1,626 3,562 

Kern County WA 640,190 86,513 5,075 40,120 771,898 

Little Rock Creek ID

Tulare Lake Basin WSD 58,575 15,299 489 5,638 80,001 

San Luis Obispo County FC&WCD 4,096 69 0 0 4,165 

Santa Barbara County FC&WCD 29,566 0 122 0 29,688 

Antelope Valley-East Kern WA 50,532 0 0 9,199 59,731 

Castaic Lake WA (+Rch 31A, 5 & 7) 46,358 1,618 0 35,785 83,761 

Coachella Valley WD 8,631 0 89 6,745 15,465 

Crestline-Lake Arrowhead WA 2,006 0 0 0 2,006 

Desert WA 9,966 0 102 11,122 21,190 

Mojave WA 11,176 0 0 0 11,176 

Metropolitan WDSC 1,195,807 91,601 10,223 215,000 1,512,631 

Palmdale WD 10,549 0 0 1,613 12,162 

San Bernardino Valley MWD 35,522 0 0 20,631 56,153 

San Gabriel Valley MWD 15,600 0 0 0 15,600 

San Gorgonio Pass WA 841 0 0 0 841 

Ventura County FCD 5,250 0 0 0 5,250 

Totals 2,312,142 218,496 17,240 369,769 2,917,647 

Total South of Delta 2,309,268 218,496 17,240 369,769 2,914,773 
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D  Recent State Water Project Deliveries

Table D.7  Historical SWP Deliveries: 2005

Sacramento River Index 2

Year Type Above Normal

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 527 0 0 0 527 

Plumas County FC&WCD

Yuba City 1,894 0 0 0 1,894 

Napa County FC&WCD 5,322 606 0 1,741 7,669 

Solano County WA 24,515 10,421 0 83 35,019 

Alameda County FC&WCD, Zone 7 38,388 0 275 7,849 46,512 

Alameda County WD 36,469 846 943 6,341 44,599 

Santa Clara Valley WD 89,476 6,298 342 11,899 108,015 

Oak Flat WD 4,067 0 127 0 4,194 

Kings County 8,100 11,504 202 0 19,806 

Dudley Ridge WD 51,609 28,197 1,286 821 81,913 

Empire West Side ID 1,448 1,799 0 587 3,834 

Kern County WA 893,439 453,078 22,397 9,851 1,378,765 

Little Rock Creek ID

Tulare Lake Basin WSD 86,604 47,267 2,158 3,973 140,002 

San Luis Obispo County FC&WCD 4,006 245 0 0 4,251 

Santa Barbara County FC&WCD 22,981 0 155 0 23,136 

Antelope Valley-East Kern WA 57,205 0 0 2,626 59,831 

Castaic Lake WA (+Rch 31A, 5 & 7) 54,303 2,451 0 2,702 59,456 

Coachella Valley WD 26,984 0 2,716 12,819 42,519 

Crestline-Lake Arrowhead WA 807 0 0 0 807 

Desert WA 33,168 0 1,122 14,799 49,089 

Mojave WA 10,360 0 0 1,201 11,561 

Metropolitan WDSC 1,247,183 168,300 6,530 106,032 1,528,045 

Palmdale WD 10,174 0 0 1,538 11,712 

San Bernardino Valley MWD 31,211 56 0 283 31,550 

San Gabriel Valley MWD 10,500 0 0 0 10,500 

San Gorgonio Pass WA 655 15 22 0 692 

Ventura County FCD 1,665 0 0 0 1,665 

Totals 2,753,060 731,083 38,275 185,145 3,707,563 

Total South of Delta 2,750,639 731,083 38,275 185,145 3,705,142 
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Table D.8  Historical SWP Deliveries: 2006

Sacramento River Index 1

Year Type Wet

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 468 0 0 0 468

Plumas County FC&WCD

Yuba City 4,148 1,194 0 0 5,342 

Napa County FC&WCD 7,312 300 0 172 7,784 

Solano County WA 12,070 18,195 0 390 30,655 

Alameda County FC&WCD, Zone 7 50,785 0 491 2,252 53,528 

Alameda County WD 0 2,375 39,373 1,331 43,079 

Santa Clara Valley WD 47,344 26,769 0 524 74,637 

Oak Flat WD 4,118 0 107 17 4,242 

Kings County 8,991 366 173 0 9,530 

Dudley Ridge WD 55,343 18,515 1,068 0 74,926 

Empire West Side ID 1,500 1,124 0 658 3,282 

Kern County WA 961,882 256,634 18,610 5,418 1,242,544 

Little Rock Creek ID

Tulare Lake Basin WSD 48,361 59,424 1,787 0 109,572 

San Luis Obispo County FC&WCD 3,382 827 0 0 4,209 

Santa Barbara County FC&WCD 19,255 4,020 0 0 23,275 

Antelope Valley-East Kern WA 76,623 0 0 3,761 80,384 

Castaic Lake WA (+Rch 31A, 5 & 7) 56,758 2,089 0 3,905 62,752 

Coachella Valley WD 121,100 0 0 0 121,100 

Crestline-Lake Arrowhead WA 257 0 0 0 257 

Desert WA 50,000 0 0 0 50,000 

Mojave WA 32,496 238,478 11,638 1,518 34,014 

Metropolitan WDSC 1,103,538 238,478 11,638 136,424 1,490,078 

Palmdale WD 10,374 1,653 130 335 12,492 

San Bernardino Valley MWD 31,902 0 0 3,427 35,329 

San Gabriel Valley MWD 13,524 0 0 0 13,524 

San Gorgonio Pass WA 4,262 0 0 0 4,262 

Ventura County FCD 1,850 0 0 0 1,850 

Totals 2,727,643 631,963 73,377 160,132 3,593,115 

Total South of Delta 2,723,027 630,769 73,377 160,132 3,587,305 
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D  Recent State Water Project Deliveries

Table D.9  Historical SWP Deliveries: 2007

Sacramento River Index 4

Year Type Dry

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 956 0 0 0 956  

Plumas County FC&WCD

Yuba City 2,327 0 0 0 2,327 

Napa County FC&WCD 6,362 3,597 0 998 10,957 

Solano County WA 14,892 8,217 0 1,822 24,931 

Alameda County FC&WCD, Zone 7 32,972 912 378 2,895 37,157 

Alameda County WD 16,541 550 197 2,103 19,391 

Santa Clara Valley WD 38,812 4,840 469 8,161 52,282 

Oak Flat WD 3,430 41 27 69 3,567 

Kings County 4,924 474 43 0 5,441 

Dudley Ridge WD 28,457 8,953 269 2,000 39,679 

Empire West Side ID 397 1,172 0 515 2,084 

Kern County WA 592,423 99,861 4,683 19,645 716,612 

Little Rock Creek ID 1,380 0 0 0 1,380 

Tulare Lake Basin WSD 57,272 12,902 450 16,459 87,083 

San Luis Obispo County FC&WCD 3,752 24 0 0 3,776 

Santa Barbara County FC&WCD 24,760 1,070 0 1,390 27,220 

Antelope Valley-East Kern WA 74,459 0 0 4,364 78,823 

Castaic Lake WA (+Rch 31A, 5 & 7) 44,974 0 0 4,216 49,190 

Coachella Valley WD 72,660 0 568 0 73,228 

Crestline-Lake Arrowhead WA 1,768 0 0 0 1,768 

Desert WA 30,000 0 234 0 30,234 

Mojave WA 45,372 0 0 737 46,109 

Metropolitan WDSC 1,146,900 166,517 8,962 28,098 1,350,477 

Palmdale WD 12,780 843 100 985 14,708 

San Bernardino Valley MWD 57,116 0 0 0 57,116 

San Gabriel Valley MWD 10,000 0 0 0 10,000 

San Gorgonio Pass WA 4,009 0 0 0 4,009 

Ventura County FCD 3,000 0 0 0 3,000 

Totals 2,332,695 309,973 16,380 94,457 2,753,505 

Total South of Delta 2,329,412 309,973 16,380 94,457 2,750,222 
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Table D.10  Historical SWP Deliveries: 2008

Sacramento River Index 5

Year Type Critical

SWP Table A SWP Article 21 Turnback Carryover Total

Butte County 9,436 0 0 0 9,436 

Plumas County FC&WCD 243 0 0 0 243

Yuba City 1,923 0 0 0 1,923 

Napa County FC&WCD 3,636 1,219 21 7,363 12,239 

Solano County WA 10,436 1,510 0 12,389 24,335 

Alameda County FC&WCD, Zone 7 13,633 0 0 15,400 29,033 

Alameda County WD 4,206 0 37 8,659 12,902 

Santa Clara Valley WD 11,133 0 88 21,188 32,409 

Oak Flat WD 1,929 0 5 0 1,934 

Kings County 3,187 0 8 0 3,195 

Dudley Ridge WD 12,260 0 51 5,949 18,260 

Empire West Side ID 0 0 0 915 915 

Kern County WA 271,636 0 883 6,815 279,334 

Little Rock Creek ID 805 0 0 0 805 

Tulare Lake Basin WSD 32,302 0 85 281 32,668 

San Luis Obispo County FC&WCD 8,512 0 0 0 8,512 

Santa Barbara County FC&WCD 11,311 0 40 2,532 13,883 

Antelope Valley-East Kern WA 31,082 0 125 10,381 41,588 

Castaic Lake WA (+Rch 31A, 5 & 7) 18,710 0 0 12,146 30,856 

Coachella Valley WD 42,385 0 107 0 42,492 

Crestline-Lake Arrowhead WA 1,159 0 0 689 1,848 

Desert WA 17,500 0 44 0 17,544 

Mojave WA 26,288 0 0 108 26,396 

Metropolitan WDSC 654,304 0 1,689 0 655,993 

Palmdale WD 4,226 0 19 0 4,245 

San Bernardino Valley MWD 30,562 0 0 4,444 35,006 

San Gabriel Valley MWD 10,080 0 0 0 10,080 

San Gorgonio Pass WA 5,419 0 0 300 5,719 

Ventura County FCD 3,798 0 0 0 3,798 

Totals 1,242,101 2,729 3,202 109,559 1,357,591 

Total South of Delta 1,230,499 2,729 3,202 109,559 1,345,989 
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on the Draft Report



The State Water Project Delivery Reliability Report 2009

110







STATE OF CALIFORNIA - CALIFORNIA NATURAL RESOURCES AGENCY ARNOLD SCHWARZENEGGER, Governor 

DEPARTMENT OF WATER RESOURCES 
1416 NINTH STREET, P.O. BOX 942836 
SACRAMENTO, CA 94236-0001 
(9 J6) 653-5791 

July 14, 2010 

Devendra N. Upadhyay 
Manager, Water Resources Management 
The Metropolitan Water District of Southern California 
PO Box 54153 
Los Angeles, California 90054-0153 

Dear Mr. Upadhyay: 

This letter responds to your letter dated March 4, 2010 providing comments of the 
Metropolitan Water District of Southern California on the draft of the 2009 State Water 
Project Delivery Reliability Report (Draft 2009 Report). 

In your letter, you acknowledge that the Department of Water Resources (Department) 
has made efforts to best represent the effects of the requirements of the federal 
biological opinions and potential climatic changes. Due to the uncertainty surrounding 
the potential effects of climate change, sea level rise and the application of the 
operational requirements of the biological opinions, you have requested the Department 
make available a range of estimated Table A and Article 21 deliveries. The range of 
deliveries you suggest would be based on the upper and lower limits of the operational 
restrictions in the biological opinions, both with and without potential climate change. 

We have conducted the six additional CalSim II studies specified in your request. 
These studies use the conditions contained in Table 1 (attached). The assumptions for 
the Least Restrictive Old and Middle Rivers (OMR) criteria include target flows of 
-8,000 cfs for December 1-17 and -5,000 cfs for December 18-31. The criteria are set 
at -5,000 cfs for the January through June period. The assumptions for the 
Most Restrictive OMR criteria include target flows of -2,000 cfs for December 1-17 
and -1,250 cfs for December 18-31. The flow requirement is set at -1,250 cfs for 
January through June. Both the Least Restrictive OMR and the Most Restrictive OMR 
criteria include the minimum Delta export requirement of 1,500 cfs in April and May. 

Also attached are tables and exceedence curves of the model simulation results. 
Tables 2 through 7 present the estimated State Water Project (SWP) Table A deliveries 
along with the sorted delivery values used to develop exceedence curves. Tables 2 
and 3 present the estimated Table A deliveries for 2009 conditions for the Least 
Restrictive and Most Restrictive OMR flow criteria, respectively. Tables 4 and 5 present 
the estimated Table A deliveries for 2029 conditions for the Least Restrictive and Most 
Restrictive OMR flow criteria without climate change. Tables 6 and 7 present the 
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estimated Table A deliveries for the Least Restrictive and Most Restrictive OMR flow 
criteria under assumed climate change interpolated to 2029 conditions. Tables 8 
through 10 present the corresponding estimated SWP Article 21 deliveries. 

Figures 1 through 3 compare the SWP Table A delivery values estimated for the Draft 
2009 Report with the estimates using the Least Restrictive OMR flow criteria, and the 
Most Restrictive OMR flow criteria. These comparisons are made under current 
conditions, future conditions without climate change, and future conditions with 
deliveries interpolated to the assumed 2029 climate change condition. 

In each of the figures, the estimates associated with the Draft 2009 Report track very 
closely to the estimates for the Least Restrictive OMR flow criteria. The studies done 
for the Draft 2009 Report incorporate a dynamic OMR requirement. The rules used to 
simulate the implementation of the OMR actions were defined in close coordination with 
the fish biologists associated with the biological opinions. The OMR requirements are 
first triggered with a flow surrogate for turbidity and the OMR flow target level is set 
based upon an estimate of Delta salinity. Typically, during wetter conditions OMR is 
allowed to be less restrictive (down to -5000 cfs) and during drier conditions OMR is 
more restrictive (up to -1250 cfs). 

The new Least Restrictive OMR simulation assumes a constant restriction (-5000 cfs) 
throughout the time period defined in the biological opinion. However, in dry periods 
the simulated exports are not being restricted by this OMR requirement, but rather are 
restricted by the lack of water in the system. The coincidental consequence is that the 
resulting OMR flows often emulate those found in the Draft 2009 Report simulation. 

So, although the approaches of the simulations for the Draft 2009 Report and the Least 
Restrictive scenario are quite different, the resulting exports and the associated SWP 
deliveries of the two simulations are very similar. 

It is worthwhile to note that the studies used for the Draft 2009 Report utilize an earlier 
version of the assumptions for the studies for the Bay-Delta Conservation Plan (BOCP). 
Since then, the relevant BDCP studies have evolved with several refinements and 
adjustments in the interpretation of the biological opinions and in other study 
assumptions. The assumptions used in the current BDCP studies are very similar to 
those for the Draft 2009 ORR Report and produce very similar estimates for SWP 
deliveries. 
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The final 2009 Report will be issued soon and will include an appendix containing the 
comment letters on the draft report and the Department's responses. Thank you for 
your comments. If you wish to discuss this report further, please contact me at 
(916) 653-1099 or kkelly@water.ca.gov. To discuss the details of these studies, please 
contact Sushil Arora, Chief of the Central Valley Water Resources System Modeling 
Section, at (916) 653-6921. 

Sincerely, 

£ Kelly, Chief
 
Bay-Delta Office
 

Attachment 
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Table 1.  CalSim II additional study assumptions 
Operating Criteria Conditions 

Current Conditions 
Future Conditions without Climate Change Least Restrictive OMR 

criteria Future Conditions with deliveries interpolated to the assumed 2029 Climate 
Change conditions 
Current Conditions 
Future Conditions without Climate Change Most Restrictive OMR 

criteria Future Conditions with deliveries interpolated to the assumed 2029 Climate 
Change conditions 
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Table 2.  SWP Table A Deliveries under current (2009) conditions and Least Restrictive OMR 
criteria 

2009 Least Restrictive OMR 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,410 58% 1996 3,350 0% 81% 
1923 2,845 69% 1943 3,317 1% 80% 
1924 1,086 26% 1974 3,262 2% 79% 
1925 1,899 46% 1998 3,237 4% 78% 
1926 2,311 56% 1938 3,236 5% 78% 
1927 2,612 63% 1942 3,236 6% 78% 
1928 2,814 68% 1997 3,195 7% 77% 
1929 1,095 26% 1999 3,140 9% 76% 
1930 1,800 44% 1937 3,103 10% 75% 
1931 1,303 32% 1958 3,095 11% 75% 
1932 1,489 36% 1970 3,082 12% 75% 
1933 1,572 38% 1984 3,070 14% 74% 
1934 995 24% 1982 3,065 15% 74% 
1935 2,456 59% 1939 3,042 16% 74% 
1936 2,851 69% 1946 3,034 17% 73% 
1937 3,103 75% 1953 3,032 19% 73% 
1938 3,236 78% 1979 3,027 20% 73% 
1939 3,042 74% 1995 2,961 21% 72% 
1940 2,636 64% 1956 2,948 22% 71% 
1941 2,649 64% 1952 2,946 23% 71% 
1942 3,236 78% 1968 2,920 25% 71% 
1943 3,317 80% 1975 2,892 26% 70% 
1944 2,624 63% 1980 2,883 27% 70% 
1945 2,630 64% 1986 2,878 28% 70% 
1946 3,034 73% 1947 2,875 30% 70% 
1947 2,875 70% 1985 2,875 31% 70% 
1948 2,645 64% 2003 2,860 32% 69% 
1949 2,457 59% 1936 2,851 33% 69% 
1950 2,539 61% 1923 2,845 35% 69% 
1951 2,696 65% 1969 2,826 36% 68% 
1952 2,946 71% 1965 2,817 37% 68% 
1953 3,032 73% 1928 2,814 38% 68% 
1954 2,555 62% 1983 2,811 40% 68% 
1955 1,780 43% 1966 2,809 41% 68% 
1956 2,948 71% 1964 2,803 42% 68% 
1957 2,495 60% 1967 2,766 43% 67% 
1958 3,095 75% 2000 2,757 44% 67% 
1959 2,569 62% 1993 2,725 46% 66% 
1960 2,438 59% 1971 2,718 47% 66% 
1961 2,397 58% 1951 2,696 48% 65% 
1962 2,440 59% 1941 2,649 49% 64% 
1963 2,601 63% 1948 2,645 51% 64% 
1964 2,803 68% 1940 2,636 52% 64% 
1965 2,817 68% 1945 2,630 53% 64% 
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Table 2.  (cont.) SWP Table A Deliveries under current (2009) conditions and Least Restrictive 
OMR criteria 

2009 Least Restrictive OMR 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 2,809 68% 1944 2,624 54% 63% 
1967 2,766 67% 1978 2,619 56% 63% 
1968 2,920 71% 1927 2,612 57% 63% 
1969 2,826 68% 1989 2,611 58% 63% 
1970 3,082 75% 1963 2,601 59% 63% 
1971 2,718 66% 2002 2,588 60% 63% 
1972 2,418 59% 1959 2,569 62% 62% 
1973 2,557 62% 1973 2,557 63% 62% 
1974 3,262 79% 1954 2,555 64% 62% 
1975 2,892 70% 1950 2,539 65% 61% 
1976 2,480 60% 1957 2,495 67% 60% 
1977 299 7% 1976 2,480 68% 60% 
1978 2,619 63% 1949 2,457 69% 59% 
1979 3,027 73% 1935 2,456 70% 59% 
1980 2,883 70% 1962 2,440 72% 59% 
1981 2,426 59% 1960 2,438 73% 59% 
1982 3,065 74% 1981 2,426 74% 59% 
1983 2,811 68% 1972 2,418 75% 59% 
1984 3,070 74% 1922 2,410 77% 58% 
1985 2,875 70% 1961 2,397 78% 58% 
1986 2,878 70% 1926 2,311 79% 56% 
1987 1,983 48% 1994 2,250 80% 54% 
1988 878 21% 1987 1,983 81% 48% 
1989 2,611 63% 1925 1,899 83% 46% 
1990 934 23% 1930 1,800 84% 44% 
1991 1,313 32% 1955 1,780 85% 43% 
1992 1,198 29% 2001 1,624 86% 39% 
1993 2,725 66% 1933 1,572 88% 38% 
1994 2,250 54% 1932 1,489 89% 36% 
1995 2,961 72% 1991 1,313 90% 32% 
1996 3,350 81% 1931 1,303 91% 32% 
1997 3,195 77% 1992 1,198 93% 29% 
1998 3,237 78% 1929 1,095 94% 26% 
1999 3,140 76% 1924 1,086 95% 26% 
2000 2,757 67% 1934 995 96% 24% 
2001 1,624 39% 1990 934 98% 23% 
2002 2,588 63% 1988 878 99% 21% 
2003 2,860 69% 1977 299 100% 7% 
Avg 2,506 61% Avg 2,506   61% 
Min 299 7% Min 299  7% 
Max 3,350 81% Max 3,350   81% 
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Table 3.  SWP Table A Deliveries under current (2009) conditions and Most Restrictive OMR 
criteria 

2009 Most Restrictive OMR 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,186 53% 1938 3,102 0% 75% 
1923 1,837 44% 1970 3,028 1% 73% 
1924 741 18% 1984 2,947 2% 71% 
1925 1,952 47% 1956 2,935 4% 71% 
1926 1,785 43% 1982 2,905 5% 70% 
1927 2,433 59% 1958 2,901 6% 70% 
1928 1,809 44% 1997 2,861 7% 69% 
1929 404 10% 1983 2,781 9% 67% 
1930 1,680 41% 1969 2,777 10% 67% 
1931 1,015 25% 1980 2,752 11% 67% 
1932 1,102 27% 1998 2,727 12% 66% 
1933 1,579 38% 1999 2,712 14% 66% 
1934 364 9% 1952 2,709 15% 66% 
1935 2,396 58% 1995 2,706 16% 65% 
1936 1,982 48% 1986 2,676 17% 65% 
1937 2,448 59% 1996 2,526 19% 61% 
1938 3,102 75% 1974 2,461 20% 60% 
1939 2,204 53% 1937 2,448 21% 59% 
1940 2,012 49% 1951 2,444 22% 59% 
1941 2,292 55% 1967 2,438 23% 59% 
1942 2,398 58% 1927 2,433 25% 59% 
1943 2,425 59% 1943 2,425 26% 59% 
1944 1,731 42% 1985 2,405 27% 58% 
1945 2,386 58% 1989 2,399 28% 58% 
1946 2,185 53% 1942 2,398 30% 58% 
1947 1,967 48% 1935 2,396 31% 58% 
1948 2,017 49% 1945 2,386 32% 58% 
1949 1,780 43% 1965 2,385 33% 58% 
1950 1,839 44% 1973 2,356 35% 57% 
1951 2,444 59% 1978 2,328 36% 56% 
1952 2,709 66% 1993 2,320 37% 56% 
1953 2,040 49% 1975 2,318 38% 56% 
1954 1,790 43% 1979 2,310 40% 56% 
1955 1,347 33% 1941 2,292 41% 55% 
1956 2,935 71% 2002 2,271 42% 55% 
1957 1,828 44% 1939 2,204 43% 53% 
1958 2,901 70% 1963 2,198 44% 53% 
1959 1,675 41% 1922 2,186 46% 53% 
1960 1,663 40% 1946 2,185 47% 53% 
1961 1,907 46% 1964 2,131 48% 52% 
1962 1,928 47% 2003 2,075 49% 50% 
1963 2,198 53% 1953 2,040 51% 49% 
1964 2,131 52% 2000 2,027 52% 49% 
1965 2,385 58% 1948 2,017 53% 49% 
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Table 3.  (cont.) SWP Table A Deliveries under current (2009) conditions and Most Restrictive 
OMR criteria 

2009 Most Restrictive OMR 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 1,774 43% 1940 2,012 54% 49% 
1967 2,438 59% 1936 1,982 56% 48% 
1968 1,959 47% 1971 1,976 57% 48% 
1969 2,777 67% 1947 1,967 58% 48% 
1970 3,028 73% 1981 1,962 59% 47% 
1971 1,976 48% 1968 1,959 60% 47% 
1972 1,688 41% 1925 1,952 62% 47% 
1973 2,356 57% 1962 1,928 63% 47% 
1974 2,461 60% 1961 1,907 64% 46% 
1975 2,318 56% 1950 1,839 65% 44% 
1976 1,598 39% 1923 1,837 67% 44% 
1977 268 6% 1957 1,828 68% 44% 
1978 2,328 56% 1928 1,809 69% 44% 
1979 2,310 56% 1954 1,790 70% 43% 
1980 2,752 67% 1926 1,785 72% 43% 
1981 1,962 47% 1949 1,780 73% 43% 
1982 2,905 70% 1966 1,774 74% 43% 
1983 2,781 67% 1944 1,731 75% 42% 
1984 2,947 71% 1972 1,688 77% 41% 
1985 2,405 58% 1930 1,680 78% 41% 
1986 2,676 65% 1959 1,675 79% 41% 
1987 1,073 26% 1960 1,663 80% 40% 
1988 687 17% 1976 1,598 81% 39% 
1989 2,399 58% 1933 1,579 83% 38% 
1990 828 20% 1994 1,543 84% 37% 
1991 1,029 25% 1955 1,347 85% 33% 
1992 863 21% 2001 1,106 86% 27% 
1993 2,320 56% 1932 1,102 88% 27% 
1994 1,543 37% 1987 1,073 89% 26% 
1995 2,706 65% 1991 1,029 90% 25% 
1996 2,526 61% 1931 1,015 91% 25% 
1997 2,861 69% 1992 863 93% 21% 
1998 2,727 66% 1990 828 94% 20% 
1999 2,712 66% 1924 741 95% 18% 
2000 2,027 49% 1988 687 96% 17% 
2001 1,106 27% 1929 404 98% 10% 
2002 2,271 55% 1934 364 99% 9% 
2003 2,075 50% 1977 268 100% 6% 
Avg 2,017 49% Avg 2,017   49% 
Min 268 6% Min 268  6% 
Max 3,102 75% Max 3,102   75% 
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Table 4.  SWP Table A Deliveries under 2029 conditions and Least Restrictive OMR criteria 
without climate change 

2029 Least Restrictive OMR without Climate Change 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,622 63% 1938 4,040 0% 98% 
1923 2,678 65% 1983 3,950 1% 96% 
1924 1,105 27% 1969 3,862 2% 93% 
1925 1,765 43% 1982 3,861 4% 93% 
1926 2,299 56% 1952 3,818 5% 92% 
1927 2,916 71% 1958 3,722 6% 90% 
1928 2,755 67% 1967 3,707 7% 90% 
1929 1,013 25% 1980 3,549 9% 86% 
1930 1,876 45% 1937 3,528 10% 85% 
1931 1,416 34% 1997 3,504 11% 85% 
1932 1,603 39% 1986 3,403 12% 82% 
1933 1,600 39% 1974 3,384 14% 82% 
1934 1,205 29% 1956 3,349 15% 81% 
1935 2,884 70% 1995 3,348 16% 81% 
1936 2,882 70% 1943 3,260 17% 79% 
1937 3,528 85% 1941 3,253 19% 79% 
1938 4,040 98% 1998 3,176 20% 77% 
1939 2,407 58% 1970 3,128 21% 76% 
1940 2,628 64% 1951 3,088 22% 75% 
1941 3,253 79% 1978 3,079 23% 75% 
1942 2,836 69% 1984 3,071 25% 74% 
1943 3,260 79% 1999 3,045 26% 74% 
1944 2,613 63% 1946 2,958 27% 72% 
1945 2,882 70% 1979 2,943 28% 71% 
1946 2,958 72% 1947 2,918 30% 71% 
1947 2,918 71% 1927 2,916 31% 71% 
1948 2,614 63% 1993 2,903 32% 70% 
1949 2,120 51% 1996 2,901 33% 70% 
1950 2,743 66% 1965 2,895 35% 70% 
1951 3,088 75% 1935 2,884 36% 70% 
1952 3,818 92% 1936 2,882 37% 70% 
1953 2,271 55% 1945 2,882 38% 70% 
1954 2,475 60% 2002 2,881 40% 70% 
1955 1,785 43% 1989 2,876 41% 70% 
1956 3,349 81% 1942 2,836 42% 69% 
1957 2,518 61% 1975 2,822 43% 68% 
1958 3,722 90% 2000 2,790 44% 68% 
1959 2,173 53% 1928 2,755 46% 67% 
1960 2,369 57% 1973 2,754 47% 67% 
1961 2,299 56% 1985 2,754 48% 67% 
1962 2,508 61% 1950 2,743 49% 66% 
1963 2,567 62% 1971 2,707 51% 66% 
1964 2,551 62% 1966 2,707 52% 65% 
1965 2,895 70% 1923 2,678 53% 65% 
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Table 4.  (cont.) SWP Table A Deliveries under 2029 conditions and Least Restrictive OMR criteria 
without climate change 

2029 Least Restrictive OMR without Climate Change 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 2,707 65% 2003 2,670 54% 65% 
1967 3,707 90% 1940 2,628 56% 64% 
1968 2,165 52% 1922 2,622 57% 63% 
1969 3,862 93% 1948 2,614 58% 63% 
1970 3,128 76% 1944 2,613 59% 63% 
1971 2,707 66% 1963 2,567 60% 62% 
1972 2,435 59% 1964 2,551 62% 62% 
1973 2,754 67% 1957 2,518 63% 61% 
1974 3,384 82% 1962 2,508 64% 61% 
1975 2,822 68% 1954 2,475 65% 60% 
1976 2,469 60% 1976 2,469 67% 60% 
1977 231 6% 1981 2,458 68% 59% 
1978 3,079 75% 1972 2,435 69% 59% 
1979 2,943 71% 1939 2,407 70% 58% 
1980 3,549 86% 1960 2,369 72% 57% 
1981 2,458 59% 1926 2,299 73% 56% 
1982 3,861 93% 1961 2,299 74% 56% 
1983 3,950 96% 1953 2,271 75% 55% 
1984 3,071 74% 1994 2,250 77% 54% 
1985 2,754 67% 1959 2,173 78% 53% 
1986 3,403 82% 1968 2,165 79% 52% 
1987 1,435 35% 1949 2,120 80% 51% 
1988 1,022 25% 1930 1,876 81% 45% 
1989 2,876 70% 1955 1,785 83% 43% 
1990 805 19% 1925 1,765 84% 43% 
1991 1,158 28% 1932 1,603 85% 39% 
1992 1,239 30% 1933 1,600 86% 39% 
1993 2,903 70% 2001 1,562 88% 38% 
1994 2,250 54% 1987 1,435 89% 35% 
1995 3,348 81% 1931 1,416 90% 34% 
1996 2,901 70% 1992 1,239 91% 30% 
1997 3,504 85% 1934 1,205 93% 29% 
1998 3,176 77% 1991 1,158 94% 28% 
1999 3,045 74% 1924 1,105 95% 27% 
2000 2,790 68% 1988 1,022 96% 25% 
2001 1,562 38% 1929 1,013 98% 25% 
2002 2,881 70% 1990 805 99% 19% 
2003 2,670 65% 1977 231 100% 6% 
Avg 2,595 63% Avg 2,595   63% 
Min 231 6% Min 231  6% 
Max 4,040 98% Max 4,040   98% 
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Table 5.  SWP Table A Deliveries under 2029 conditions and Most Restrictive OMR criteria without 
climate change 

2029 Most Restrictive OMR without Climate Change 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,269 55% 1983 3,958 0% 96% 
1923 1,855 45% 1969 3,860 1% 93% 
1924 789 19% 1938 3,515 2% 85% 
1925 1,894 46% 1956 3,321 4% 80% 
1926 1,804 44% 1982 3,315 5% 80% 
1927 2,479 60% 1980 3,068 6% 74% 
1928 1,942 47% 1997 3,019 7% 73% 
1929 267 6% 1952 3,019 9% 73% 
1930 1,682 41% 1984 3,016 10% 73% 
1931 1,036 25% 1967 2,882 11% 70% 
1932 1,137 28% 1958 2,881 12% 70% 
1933 1,504 36% 1995 2,827 14% 68% 
1934 420 10% 1986 2,740 15% 66% 
1935 2,548 62% 1999 2,677 16% 65% 
1936 1,954 47% 1998 2,662 17% 64% 
1937 2,603 63% 1978 2,607 19% 63% 
1938 3,515 85% 1937 2,603 20% 63% 
1939 1,651 40% 1935 2,548 21% 62% 
1940 1,977 48% 1974 2,537 22% 61% 
1941 2,519 61% 1943 2,525 23% 61% 
1942 2,200 53% 1941 2,519 25% 61% 
1943 2,525 61% 1945 2,512 26% 61% 
1944 1,622 39% 1927 2,479 27% 60% 
1945 2,512 61% 1970 2,465 28% 60% 
1946 2,155 52% 1989 2,397 30% 58% 
1947 2,097 51% 1951 2,392 31% 58% 
1948 1,920 46% 1985 2,355 32% 57% 
1949 1,859 45% 1973 2,345 33% 57% 
1950 1,825 44% 1996 2,335 35% 56% 
1951 2,392 58% 2002 2,329 36% 56% 
1952 3,019 73% 1975 2,305 37% 56% 
1953 1,723 42% 1922 2,269 38% 55% 
1954 1,774 43% 1993 2,246 40% 54% 
1955 1,345 33% 1965 2,239 41% 54% 
1956 3,321 80% 1979 2,209 42% 53% 
1957 1,779 43% 1942 2,200 43% 53% 
1958 2,881 70% 1946 2,155 44% 52% 
1959 1,687 41% 2000 2,149 46% 52% 
1960 1,720 42% 1971 2,135 47% 52% 
1961 1,771 43% 1963 2,100 48% 51% 
1962 2,035 49% 1947 2,097 49% 51% 
1963 2,100 51% 2003 2,074 51% 50% 
1964 2,060 50% 1964 2,060 52% 50% 
1965 2,239 54% 1962 2,035 53% 49% 
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Table 5.  (cont.) SWP Table A Deliveries under 2029 conditions and Most Restrictive OMR criteria 
without climate change 

2029 Most Restrictive OMR without Climate Change 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 1,868 45% 1981 2,028 54% 49% 
1967 2,882 70% 1940 1,977 56% 48% 
1968 1,566 38% 1936 1,954 57% 47% 
1969 3,860 93% 1928 1,942 58% 47% 
1970 2,465 60% 1948 1,920 59% 46% 
1971 2,135 52% 1925 1,894 60% 46% 
1972 1,649 40% 1966 1,868 62% 45% 
1973 2,345 57% 1949 1,859 63% 45% 
1974 2,537 61% 1923 1,855 64% 45% 
1975 2,305 56% 1950 1,825 65% 44% 
1976 1,596 39% 1926 1,804 67% 44% 
1977 189 5% 1957 1,779 68% 43% 
1978 2,607 63% 1954 1,774 69% 43% 
1979 2,209 53% 1961 1,771 70% 43% 
1980 3,068 74% 1953 1,723 72% 42% 
1981 2,028 49% 1960 1,720 73% 42% 
1982 3,315 80% 1959 1,687 74% 41% 
1983 3,958 96% 1930 1,682 75% 41% 
1984 3,016 73% 1939 1,651 77% 40% 
1985 2,355 57% 1972 1,649 78% 40% 
1986 2,740 66% 1944 1,622 79% 39% 
1987 1,020 25% 1976 1,596 80% 39% 
1988 712 17% 1994 1,569 81% 38% 
1989 2,397 58% 1968 1,566 83% 38% 
1990 813 20% 1933 1,504 84% 36% 
1991 1,066 26% 1955 1,345 85% 33% 
1992 878 21% 1932 1,137 86% 28% 
1993 2,246 54% 1991 1,066 88% 26% 
1994 1,569 38% 2001 1,049 89% 25% 
1995 2,827 68% 1931 1,036 90% 25% 
1996 2,335 56% 1987 1,020 91% 25% 
1997 3,019 73% 1992 878 93% 21% 
1998 2,662 64% 1990 813 94% 20% 
1999 2,677 65% 1924 789 95% 19% 
2000 2,149 52% 1988 712 96% 17% 
2001 1,049 25% 1934 420 98% 10% 
2002 2,329 56% 1929 267 99% 6% 
2003 2,074 50% 1977 189 100% 5% 
Avg 2,060 50% Avg 2,060   50% 
Min 189 5% Min 189  5% 
Max 3,958 96% Max 3,958   96% 
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Table 6.  SWP Table A Deliveries for the Least Restrictive OMR criteria with climate change 
interpolated to 2029 conditions 

2029 Least Restrictive OMR Estimated Delivery Interpolated to 2029 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,534 61% 1983 3,988 0% 96% 
1923 2,550 62% 1938 3,969 1% 96% 
1924 983 24% 1969 3,874 2% 94% 
1925 1,705 41% 1982 3,720 4% 90% 
1926 2,047 50% 1958 3,559 5% 86% 
1927 2,897 70% 1952 3,420 6% 83% 
1928 2,739 66% 1980 3,384 7% 82% 
1929 1,325 32% 1998 3,289 9% 80% 
1930 1,863 45% 1997 3,259 10% 79% 
1931 1,308 32% 1937 3,247 11% 79% 
1932 1,591 38% 1967 3,198 12% 77% 
1933 1,600 39% 1995 3,184 14% 77% 
1934 1,371 33% 1956 3,162 15% 76% 
1935 2,734 66% 1986 3,119 16% 75% 
1936 2,769 67% 1943 3,093 17% 75% 
1937 3,247 79% 1974 3,082 19% 75% 
1938 3,969 96% 1984 3,068 20% 74% 
1939 2,090 51% 1941 3,061 21% 74% 
1940 2,607 63% 1979 3,011 22% 73% 
1941 3,061 74% 1951 2,996 23% 73% 
1942 2,815 68% 1978 2,978 25% 72% 
1943 3,093 75% 1999 2,951 26% 71% 
1944 2,383 58% 1970 2,909 27% 70% 
1945 2,882 70% 1927 2,897 28% 70% 
1946 2,843 69% 1945 2,882 30% 70% 
1947 2,531 61% 1946 2,843 31% 69% 
1948 2,554 62% 1965 2,821 32% 68% 
1949 2,167 52% 1942 2,815 33% 68% 
1950 2,691 65% 1975 2,804 35% 68% 
1951 2,996 73% 1996 2,800 36% 68% 
1952 3,420 83% 2000 2,771 37% 67% 
1953 2,472 60% 1936 2,769 38% 67% 
1954 2,457 59% 1928 2,739 40% 66% 
1955 1,532 37% 1935 2,734 41% 66% 
1956 3,162 76% 1985 2,726 42% 66% 
1957 2,537 61% 1993 2,716 43% 66% 
1958 3,559 86% 1950 2,691 44% 65% 
1959 2,164 52% 2002 2,687 46% 65% 
1960 2,198 53% 1973 2,684 47% 65% 
1961 1,996 48% 1962 2,672 48% 65% 
1962 2,672 65% 1966 2,622 49% 63% 
1963 2,612 63% 1976 2,620 51% 63% 
1964 2,557 62% 1963 2,612 52% 63% 
1965 2,821 68% 1940 2,607 53% 63% 
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Table 6.  (cont.) SWP Table A Deliveries for the Least Restrictive OMR criteria with climate change 
interpolated to 2029 conditions 

2029 Least Restrictive OMR Estimated Delivery Interpolated to 2029 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 2,622 63% 1971 2,584 54% 63% 
1967 3,198 77% 2003 2,572 56% 62% 
1968 2,410 58% 1964 2,557 57% 62% 
1969 3,874 94% 1989 2,554 58% 62% 
1970 2,909 70% 1948 2,554 59% 62% 
1971 2,584 63% 1923 2,550 60% 62% 
1972 2,435 59% 1957 2,537 62% 61% 
1973 2,684 65% 1922 2,534 63% 61% 
1974 3,082 75% 1947 2,531 64% 61% 
1975 2,804 68% 1981 2,480 65% 60% 
1976 2,620 63% 1953 2,472 67% 60% 
1977 469 11% 1954 2,457 68% 59% 
1978 2,978 72% 1972 2,435 69% 59% 
1979 3,011 73% 1968 2,410 70% 58% 
1980 3,384 82% 1944 2,383 72% 58% 
1981 2,480 60% 1994 2,247 73% 54% 
1982 3,720 90% 1960 2,198 74% 53% 
1983 3,988 96% 1949 2,167 75% 52% 
1984 3,068 74% 1959 2,164 77% 52% 
1985 2,726 66% 1939 2,090 78% 51% 
1986 3,119 75% 1926 2,047 79% 50% 
1987 1,351 33% 1961 1,996 80% 48% 
1988 1,279 31% 1930 1,863 81% 45% 
1989 2,554 62% 1925 1,705 83% 41% 
1990 887 21% 1933 1,600 84% 39% 
1991 1,373 33% 1932 1,591 85% 38% 
1992 1,072 26% 1955 1,532 86% 37% 
1993 2,716 66% 2001 1,401 88% 34% 
1994 2,247 54% 1991 1,373 89% 33% 
1995 3,184 77% 1934 1,371 90% 33% 
1996 2,800 68% 1987 1,351 91% 33% 
1997 3,259 79% 1929 1,325 93% 32% 
1998 3,289 80% 1931 1,308 94% 32% 
1999 2,951 71% 1988 1,279 95% 31% 
2000 2,771 67% 1992 1,072 96% 26% 
2001 1,401 34% 1924 983 98% 24% 
2002 2,687 65% 1990 887 99% 21% 
2003 2,572 62% 1977 469 100% 11% 
Avg 2,520 61% Avg 2,520   61% 
Min 469 11% Min 469  11% 
Max 3,988 96% Max 3,988   96% 
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Table 7.  SWP Table A Deliveries for the Most Restrictive OMR criteria with climate change 
interpolated to 2029 conditions 

2029 Most Restrictive OMR Estimated Delivery Interpolated to 2029 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1922 2,055 50% 1983 3,992 0% 97% 
1923 1,936 47% 1969 3,752 1% 91% 
1924 758 18% 1938 3,249 2% 79% 
1925 1,586 38% 1982 3,204 4% 78% 
1926 1,768 43% 1956 3,120 5% 76% 
1927 2,480 60% 1984 2,963 6% 72% 
1928 1,838 44% 1980 2,864 7% 69% 
1929 611 15% 1997 2,842 9% 69% 
1930 1,636 40% 1958 2,738 10% 66% 
1931 996 24% 1998 2,717 11% 66% 
1932 1,226 30% 1952 2,706 12% 65% 
1933 1,398 34% 1967 2,624 14% 63% 
1934 718 17% 1995 2,587 15% 63% 
1935 2,421 59% 1978 2,568 16% 62% 
1936 1,900 46% 1999 2,522 17% 61% 
1937 2,425 59% 1945 2,507 19% 61% 
1938 3,249 79% 1986 2,489 20% 60% 
1939 1,532 37% 1927 2,480 21% 60% 
1940 2,008 49% 1937 2,425 22% 59% 
1941 2,331 56% 1935 2,421 23% 59% 
1942 2,092 51% 1943 2,386 25% 58% 
1943 2,386 58% 1974 2,341 26% 57% 
1944 1,507 36% 1941 2,331 27% 56% 
1945 2,507 61% 1951 2,323 28% 56% 
1946 2,064 50% 1985 2,322 30% 56% 
1947 1,958 47% 1973 2,322 31% 56% 
1948 2,070 50% 1970 2,233 32% 54% 
1949 1,628 39% 1996 2,208 33% 53% 
1950 1,898 46% 1965 2,206 35% 53% 
1951 2,323 56% 1962 2,205 36% 53% 
1952 2,706 65% 1989 2,198 37% 53% 
1953 1,753 42% 1979 2,173 38% 53% 
1954 1,746 42% 1975 2,119 40% 51% 
1955 1,116 27% 1993 2,102 41% 51% 
1956 3,120 76% 1942 2,092 42% 51% 
1957 1,846 45% 2003 2,086 43% 50% 
1958 2,738 66% 1963 2,074 44% 50% 
1959 1,696 41% 1948 2,070 46% 50% 
1960 1,656 40% 1946 2,064 47% 50% 
1961 1,538 37% 1922 2,055 48% 50% 
1962 2,205 53% 2002 2,019 49% 49% 
1963 2,074 50% 1971 2,014 51% 49% 
1964 2,003 48% 1940 2,008 52% 49% 
1965 2,206 53% 1964 2,003 53% 48% 
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Table 7.  (cont.) SWP Table A Deliveries for the Most Restrictive OMR criteria with climate change 
interpolated to 2029 conditions 

2029 Most Restrictive OMR Estimated Delivery Interpolated to 2029 
SWP Table A Delivery Probability Curve 

Year 
(TAF) 

Percent of 
Maximum 
Table A 

Year SWP Table A 
Delivery (TAF) 

Exceedence 
Frequency 

Percent of 
Maximum 
Table A 

1966 1,861 45% 2000 1,978 54% 48% 
1967 2,624 63% 1947 1,958 56% 47% 
1968 1,742 42% 1923 1,936 57% 47% 
1969 3,752 91% 1936 1,900 58% 46% 
1970 2,233 54% 1950 1,898 59% 46% 
1971 2,014 49% 1981 1,875 60% 45% 
1972 1,620 39% 1966 1,861 62% 45% 
1973 2,322 56% 1957 1,846 63% 45% 
1974 2,341 57% 1928 1,838 64% 44% 
1975 2,119 51% 1976 1,798 65% 44% 
1976 1,798 44% 1926 1,768 67% 43% 
1977 391 9% 1953 1,753 68% 42% 
1978 2,568 62% 1954 1,746 69% 42% 
1979 2,173 53% 1968 1,742 70% 42% 
1980 2,864 69% 1959 1,696 72% 41% 
1981 1,875 45% 1960 1,656 73% 40% 
1982 3,204 78% 1930 1,636 74% 40% 
1983 3,992 97% 1949 1,628 75% 39% 
1984 2,963 72% 1972 1,620 77% 39% 
1985 2,322 56% 1994 1,603 78% 39% 
1986 2,489 60% 1925 1,586 79% 38% 
1987 901 22% 1961 1,538 80% 37% 
1988 988 24% 1939 1,532 81% 37% 
1989 2,198 53% 1944 1,507 83% 36% 
1990 813 20% 1933 1,398 84% 34% 
1991 1,125 27% 1932 1,226 85% 30% 
1992 904 22% 1991 1,125 86% 27% 
1993 2,102 51% 1955 1,116 88% 27% 
1994 1,603 39% 1931 996 89% 24% 
1995 2,587 63% 1988 988 90% 24% 
1996 2,208 53% 2001 944 91% 23% 
1997 2,842 69% 1992 904 93% 22% 
1998 2,717 66% 1987 901 94% 22% 
1999 2,522 61% 1990 813 95% 20% 
2000 1,978 48% 1924 758 96% 18% 
2001 944 23% 1934 718 98% 17% 
2002 2,019 49% 1929 611 99% 15% 
2003 2,086 50% 1977 391 100% 9% 
Avg 1,994 48% Avg 1,994   48% 
Min 391 9% Min 391  9% 
Max 3,992 97% Max 3,992   97% 
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Table 8.  SWP Article 21 Deliveries under current (2009) conditions for the Least and Most 
Restrictive OMR criteria 

2009 Least Restrictive OMR  2009 Most Restrictive OMR 

Year Article 21 
Delivery (TAF) Year Article 21 

Delivery (TAF) 
1922 16 1922 16 
1923 12 1923 18 
1924 8 1924 11 
1925 454 1925 16 
1926 11 1926 8 
1927 14 1927 14 
1928 8 1928 16 
1929 10 1929 12 
1930 10 1930 10 
1931 6 1931 8 
1932 10 1932 12 
1933 451 1933 12 
1934 10 1934 12 
1935 15 1935 14 
1936 11 1936 18 
1937 112 1937 16 
1938 535 1938 16 
1939 2 1939 2 
1940 14 1940 14 
1941 2 1941 2 
1942 6 1942 14 
1943 9 1943 14 
1944 11 1944 13 
1945 147 1945 16 
1946 12 1946 20 
1947 6 1947 12 
1948 10 1948 14 
1949 12 1949 12 
1950 18 1950 21 
1951 539 1951 14 
1952 2 1952 2 
1953 8 1953 16 
1954 14 1954 15 
1955 42 1955 16 
1956 747 1956 267 
1957 18 1957 20 
1958 139 1958 18 
1959 5 1959 12 
1960 11 1960 13 
1961 8 1961 12 
1962 12 1962 13 
1963 18 1963 18 
1964 8 1964 16 
1965 45 1965 14 
1966 10 1966 17 
1967 21 1967 18 
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Table 8.  (cont.) SWP Article 21 Deliveries under current (2009) conditions for the Least and Most 
Restrictive OMR criteria 
2009 Least Restrictive OMR  2009 Most Restrictive OMR 

Year Article 21 
Delivery (TAF) Year Article 21 

Delivery (TAF) 
1968 6 1968 14 
1969 205 1969 109 
1970 250 1970 10 
1971 9 1971 16 
1972 18 1972 20 
1973 16 1973 15 
1974 97 1974 18 
1975 14 1975 18 
1976 10 1976 16 
1977 2 1977 4 
1978 44 1978 2 
1979 4 1979 9 
1980 146 1980 87 
1981 16 1981 16 
1982 443 1982 87 
1983 853 1983 883 
1984 483 1984 168 
1985 2 1985 3 
1986 127 1986 2 
1987 12 1987 12 
1988 10 1988 11 
1989 67 1989 10 
1990 10 1990 12 
1991 12 1991 14 
1992 8 1992 10 
1993 14 1993 14 
1994 10 1994 10 
1995 2 1995 2 
1996 6 1996 14 
1997 60 1997 14 
1998 234 1998 6 
1999 132 1999 8 
2000 14 2000 16 
2001 14 2001 16 
2002 65 2002 16 
2003 12 2003 14 
Avg 86 Avg 31 
Min 2 Min 2 
Max 853 Max 883 
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Table 9.  SWP Article 21 Deliveries under 2029 Conditions for the Least and Most Restrictive OMR 
criteria without climate change 

2029 Least Restrictive OMR 
without Climate Change 

2029 Most Restrictive OMR 
without Climate Change 

Year Article 21 
Delivery (TAF) Year Article 21 

Delivery (TAF) 
1922 16 1922 16 
1923 15 1923 18 
1924 9 1924 10 
1925 500 1925 14 
1926 141 1926 6 
1927 91 1927 14 
1928 12 1928 14 
1929 10 1929 12 
1930 10 1930 10 
1931 8 1931 8 
1932 155 1932 12 
1933 409 1933 12 
1934 10 1934 10 
1935 44 1935 10 
1936 12 1936 16 
1937 56 1937 15 
1938 63 1938 12 
1939 10 1939 12 
1940 14 1940 14 
1941 2 1941 2 
1942 14 1942 14 
1943 12 1943 16 
1944 10 1944 14 
1945 86 1945 17 
1946 18 1946 19 
1947 10 1947 10 
1948 10 1948 12 
1949 11 1949 12 
1950 18 1950 16 
1951 276 1951 14 
1952 1 1952 2 
1953 16 1953 16 
1954 14 1954 14 
1955 11 1955 18 
1956 513 1956 69 
1957 17 1957 20 
1958 8 1958 15 
1959 10 1959 10 
1960 8 1960 12 
1961 8 1961 10 
1962 10 1962 12 
1963 19 1963 20 
1964 14 1964 17 
1965 14 1965 14 
1966 16 1966 15 
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Table 9.  (cont.) SWP Article 21 Deliveries under 2029 Conditions for the Least and Most 
Restrictive OMR criteria without climate change 

2029 Least Restrictive OMR 
without Climate Change 

2029 Most Restrictive OMR 
without Climate Change 

Year Article 21 
Delivery (TAF) Year Article 21 

Delivery (TAF) 
1967 12 1967 15 
1968 12 1968 13 
1969 30 1969 0 
1970 119 1970 18 
1971 14 1971 15 
1972 15 1972 20 
1973 16 1973 16 
1974 15 1974 16 
1975 14 1975 14 
1976 12 1976 14 
1977 4 1977 4 
1978 2 1978 2 
1979 12 1979 14 
1980 8 1980 48 
1981 14 1981 16 
1982 185 1982 12 
1983 549 1983 510 
1984 532 1984 181 
1985 8 1985 9 
1986 145 1986 2 
1987 10 1987 12 
1988 11 1988 13 
1989 53 1989 8 
1990 10 1990 14 
1991 12 1991 14 
1992 8 1992 10 
1993 12 1993 14 
1994 10 1994 10 
1995 1 1995 1 
1996 14 1996 14 
1997 95 1997 14 
1998 58 1998 4 
1999 258 1999 14 
2000 14 2000 16 
2001 14 2001 15 
2002 81 2002 13 
2003 16 2003 14 
Avg 63 Avg 22 
Min 1 Min 0 
Max 549 Max 510 
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Table 10.  SWP Article 21 Deliveries for the Least and Most Restrictive OMR criteria with climate 
change interpolated to 2029 conditions 
2029 Least Restrictive OMR interpolated to 2029 

Climate Change 
2029 Most Restrictive OMR interpolated to 2029 

Climate Change 

Year 2029 Interpolated 
Delivery (TAF) Year 2029 Interpolated 

Delivery (TAF) 
1922 16 1922 16 
1923 17 1923 18 
1924 10 1924 12 
1925 440 1925 16 
1926 77 1926 8 
1927 174 1927 15 
1928 11 1928 14 
1929 76 1929 12 
1930 69 1930 11 
1931 7 1931 8 
1932 203 1932 13 
1933 272 1933 12 
1934 27 1934 10 
1935 28 1935 10 
1936 15 1936 19 
1937 78 1937 17 
1938 38 1938 12 
1939 9 1939 12 
1940 13 1940 14 
1941 2 1941 2 
1942 16 1942 15 
1943 14 1943 16 
1944 11 1944 15 
1945 152 1945 19 
1946 19 1946 20 
1947 10 1947 10 
1948 9 1948 12 
1949 44 1949 13 
1950 19 1950 18 
1951 182 1951 15 
1952 1 1952 2 
1953 17 1953 16 
1954 13 1954 13 
1955 11 1955 16 
1956 541 1956 56 
1957 17 1957 21 
1958 50 1958 15 
1959 10 1959 11 
1960 9 1960 12 
1961 17 1961 11 
1962 10 1962 10 
1963 17 1963 18 
1964 12 1964 16 
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Table 10.  (cont.) SWP Article 21 Deliveries for the Least and Most Restrictive OMR criteria with 
climate change interpolated to 2029 conditions 
2029 Least Restrictive OMR interpolated to 2029 

Climate Change 

2029 Most Restrictive OMR interpolated to 2029 

Climate Change 

Year 2029 Interpolated 
Delivery (TAF) Year 2029 Interpolated 

Delivery (TAF) 
1965 14 1965 15 
1966 15 1966 17 
1967 15 1967 16 
1968 11 1968 13 
1969 28 1969 1 
1970 69 1970 18 
1971 16 1971 16 
1972 17 1972 21 
1973 18 1973 19 
1974 15 1974 17 
1975 16 1975 17 
1976 12 1976 13 
1977 4 1977 3 
1978 1 1978 1 
1979 23 1979 12 
1980 5 1980 25 
1981 14 1981 15 
1982 101 1982 13 
1983 510 1983 448 
1984 531 1984 181 
1985 9 1985 9 
1986 75 1986 2 
1987 52 1987 12 
1988 139 1988 11 
1989 30 1989 9 
1990 11 1990 14 
1991 88 1991 14 
1992 9 1992 10 
1993 17 1993 16 
1994 9 1994 10 
1995 1 1995 2 
1996 15 1996 16 
1997 103 1997 13 
1998 30 1998 4 
1999 139 1999 16 
2000 12 2000 15 
2001 14 2001 17 
2002 115 2002 14 
2003 14 2003 13 
Avg 62 Avg 21 
Min 1 Min 1 
Max 541 Max 448 

 



!""#$%&'(")

!*,4)

)

)

Figure 1.  SWP Table A delivery probability under current conditions 

)
)

Figure 2.  SWP Table A delivery probability under Future Conditions without Climate Change 
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Figure 3.  SWP Table A delivery probability under Future Conditions interpolated to assumed 2029 
Climate Change conditions 
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Letters to Valencia Water Company

and Newhall County Water District Regarding Well Monitoring

from the California Department of Public Health, dated August 4, 2011



RON CHAPMAN, MD, MPH 
Director 

August 4, 2011 

State of California~Health and Human Services Agency 

California Department of Public Health 

Mr. Keith Abercrombie 
General Manager 

· Valencia Water Company 
24631 Avenue Rockefeller 
P.O. Box 5904 
Valencia, CA 91385 

Dear Mr. Abercrombie: 

EDMUND G. BROWN JR. 
Governor 

SYSTEM NO. 1910240 - REQUEST TO INCREASE PERCHLORATE MONITORING 
AT WELLS N, N7, NB, S6, 57, SB, 160, AND 205 FROM ANNUALLY TO 
QUARTERLY 

Due to the initial perchlorate detection of 5 ug/L in August 2010, Well 201 has since 
been taken out of service and monitored on a monthly basis. The recent testing 
continues to show the presence of perchlorate with levels ranging from 5.7 ug/L to 12 
ug/L in the well water. Because of this finding, the Department requests that 
perchlorate monitoring frequency be increased to quarterly at additional sources in 
proximity that may be vulnerable to perchlorate contamination. These wells include 
Wells N, N7, N8, 86, 87,. 88, 160, and 205. Please begin quarterly monitoring at these 
wells immediately in the third quarter of 2011 and continue monitoring Well 201 for 
perchlorate on a monthly basis, and Well Q2 on a quarterly basis. 

Please be reminded of the regulatory requirements related to the monitoring and 
compliance of perchlorate. Per Title 22, Section 64432.3 (d), you are required to do the 
following whenever you have an MCL exceedance in a single sample of perchlorate: 

• Require your laboratory to notify you within 48 hours of the result whenever 
the level of perchlorate in single sample exceeds the MCL. 

• Collect and analyze a confirmation sample within 48 hours of the notification 
of the original sample. · 

• Calculate the average of the original and confirmation samples. 
• If the average exceeds the MCL, report the results to the Department within 

48 hours and issue a Tier 1 notice to your customers within 24 hours after you 
learn of the violation. 

Southern California Drinking Water Field Operations Branch, Southern California Section 

500 North Central Ave., Suite 500, Glendale, CA 91203 

Telephone: (818)551-2004 Fax: (818)551-2054 

Internet Address: www.cdph.ca.gov 



Mr. Keith Abercrombie 
Page 2 
August 4, 2011 

In addition to perchlorate detections, VOCs have also been recently detected at the 
nearby CLWA Saugus Wells 1 and 2 below the MCLs. It is important that you continue 
to monitor all of your wells annually for VOCs in order to identify any impact of VOCs on 
your wells. When any VOCs are detected, you are required to increase the monitoring 
frequency to quarterly per Title 22, Section 64445.1 (c). Please also notify the 
Department of any VOC detections at your wells immediately. 

If you have any questions, please call Karen Wong at (818) 551-2037. 

Sincerely, 

Jeff O'Keefe, P.E. 
District Engineer 
Metropolitan District 

cc: Mr. Dan Masnada 
General Manager 
Castaic Lake Water Agency 
27234 Bouquet Canyon Road 
Santa Clarita, CA 91350 

Mr. Jose Diaz 
Project Manager 
Cal-EPA- DTSC Brownfields and Environmental Restoration 
9211 Oakdale Avenue 
Chatsworth, CA 91311 



~Ci'PH 
RON CHAPMAN, MD, MPH 

Director 

August 4, 2011 

State of California-Health and Human Services Agency 

California Department of Public Health 

Mr. Stephen L. Cole 
General Manager 
Newhall County Water District 
23780 North Pine Street 
P.O. Box 220970 
~af!ta Clarita, CA 91322-0970 

Dear Mr. Cole: 

EDMUND G. BROWN JR. 
Governor 

SYSTEM NO. 1910096- REQUEST TO INCREASE PERCHLORATE MONITORING 
AT WELLS 12 AND 13 FROM ANNUALLY TO QUARTERLY 

Due to confirmed perchlorate detections at Valencia Well 201, the Department requests 
that perchlorate monitoring frequency be increased to quarterly at additional sources in 
proximity that may be vulnerable to perchlorate contamination. These wells include 
Newhall County Water District - Newhall System Wells 12 and 13. Please begin 
quarterly monitoring at these wells immediately in the third quarter of 2011. 

Please be reminded of the regulatory requirements related to the monitoring and 
compliance of perchlorate. Per Title 22, Section 64432.3 (d), you are required to do the 
following whenever you have an MCL exceedance in a single sample of perchlorate: 

• Require your laboratory to notify you within 48 hours of the result whenever 
the level of perchlorate in single sample exceeds the MCL. 

• Collect and analyze a confirmation sample within 48 hours of the notification 
of the original sample. 

• Calculate the average of the original and confirmation samples. 
• If the average exceeds the -McL, report the results to the Department within 

48 hours and issue a Tier 1 notice to your customers within 24 hours after you 
learn of the violation. 

In addition to perchlorate detections, VOCs have also been recently detected at the 
nearby CLWA Saugus Wells 1 and 2 below the MCLs. It is important that you continue 
to monitor all of your wells annually for VOCs in order to identify any impact of VOCs on 
your wells. When any VOCs are detected, you are required to increase the monitoring 

Southern California Drinking Water Field Operations Branch, Southern California Section 

500 North Central Ave., Suite 500, Glendale, CA 91203 

Telephone: (818)551-2004 Fax: (818)551-2054 

Internet Address: www.cdph.ca.gov 



Mr. Stephen L. Cole 
Page 2 
August 4, 2011 

frequency to quarterly per Title 22, Section 64445.1 (c). Please also notify the 
Department of any VOC detections at your wells immediately. 
If you have any questions, please call Karen Wong at (818) 551-2037. 

Sincerely, 

Jeff O'Keefe, P.E. 
District Engineer 
Metropolitan District 

cc: Mr. Dan Masnada 
General Manager 
Castaic Lake Water Agency 
27234 Bouquet Canyon Road 
Santa Clarita, CA 91350 

Mr. Jose Diaz 
Project Manager 
Cal-EPA- DTSC Brownfields and Environmental Restoration 
9211 Oakdale Avenue 
Chatsworth, CA 91311 

• 



Summary of Water Quality Compliance Monitoring Results for

Valencia Commerce Center Well E-15, 2006–2009





NRSP 2010 Annual Groundwater Report







Crop Type

 Total 
Irrigated 

Acres 

Adjusted 
CIMIS Water 
Use (af/ac)

Adjusted 
CIMIS 

Water Use 
(af/yr)

%of Water 
use by 
Crop

Total Pumped 
Water Based 
on SCE (af) 

Allocation of 
Total Pumped 
Water By Crop 

(af/yr) 

Acre Feet/ 
Year per 

Acre of Crop

LA Co. 
Irrigated 
Crops 
(acres) 

LA Co. Crop 
Share Of Actual 
Pumped Water 

(af/yr) 

LA Co. Crop 
Share Using 

Adjusted CIMIS 
(af/yr) 

Citrus 273 4.33 1182 9.43% 11421 1077 3.95
Alfalfa 82 7.07 580 4.63% 528 6.44 82 528 580
Irrigated Hay 28 7.07 198 1.58% 180 6.44
Sudan Grass (double Crop) 0 0 0.00% 0
Irrigated Pasture 231 8.25 1906 15.21% 1737 7.52 231 1737 1906
Vegetables 975 7.07 6893 55.00% 6282 6.44 281 1810 1987
Sod 164 7.07 1159 9.25% 1057 6.44 164 1057 1159
Nursery 199 3.09 615 4.91% 560 2.82
Totals 12533 100.00% 11,421               758        5,132                  5,632                

Newhall Ranch Specific Plan
2010 Annual Report

Los Angeles County Agriculture Water Use
Mitigation Measure 4.11 -15
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Section 1: Introduction

1.1 Overview

This volume presents the Urban Water Management Plan 2010 (Plan) for the Castaic Lake
Water Agency (Agency, CLWA) service area, which includes four retail water purveyors. These
retail water purveyors are the Santa Clarita Water Division of CLWA, Newhall County Water
District, Valencia Water Company and Los Angeles County Waterworks District 36. Together
CLWA and the purveyors are the Santa Clarita Valley’s ‘water suppliers’. This chapter
describes the general purpose of the Plan, discusses Plan implementation and provides general
information about CLWA, the retail purveyors and service area characteristics.

1.2 Purpose

An Urban Water Management Plan (UWMP) is a planning tool that generally guides the actions
of urban water suppliers. It provides managers and the public with a broad perspective on a
number of water supply issues. It is not a substitute for project-specific planning documents,
nor was it intended to be when mandated by the State Legislature. For example, the
Legislature mandated that a plan include a section which “…describes the opportunities for
exchanges or water transfers on a short-term or long-term basis.” (Wat. Code, § 10631, subd.
(d)). The identification of such opportunities and the inclusion of those opportunities in a plan’s
general water service reliability analysis neither commits an urban water supplier to pursue a
particular water exchange/transfer opportunity, nor precludes it from exploring
exchange/transfer opportunities never identified in its plan. Before an urban water supplier is
able to implement any potential future sources of water supply identified in a plan, detailed
project plans are prepared and approved, financial and operational plans are developed and all
required environmental analysis is completed.

“A plan is intended to function as a planning tool to guide broad-perspective decision making by
the management of water suppliers.” (Sonoma County Water Coalition v. Sonoma County
Water Agency (2010) 189 Cal. App. 4th 33, 39.) It should not be viewed as an exact blueprint
for supply and demand management. Water management in California is not a matter of
certainty and planning projections may change in response to a number of factors. “[L]ong-term
water planning involves expectations and not certainties. Our Supreme Court has recognized
the uncertainties inherent in long-term land use and water planning and observed that the
generalized information required . . . in the early stages of the planning process are replaced by
firm assurances of water supplies at later stages.” (Id., at 41.) From this perspective, it is
appropriate to look at the UWMP as a general planning framework, not a specific action plan. It
is an effort to generally answer a series of planning questions including:

What are the potential sources of supply and what is the reasonable probable yield from
them?

What is the probable demand, given a reasonable set of assumptions about growth and
implementation of good water management practices?

How well do supply and demand figures match up, assuming that the various probable
supplies will be pursued by the implementing agency?
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Using these “framework” questions and resulting answers, the implementing agency will pursue
feasible and cost-effective options and opportunities to meet demands.

The water suppliers will explore enhancing basic supplies from traditional sources such as the
State Water Project (SWP) as well as other options. These include groundwater extraction,
water exchanges and transfers, water conservation, recycling, brackish water desalination and
water banking/conjunctive use. Specific planning efforts will be undertaken in regard to each
option, involving detailed evaluations of how each option would fit into the overall
supply/demand framework, how each option would impact the environment and how each
option would affect customers. The objective of these more detailed evaluations would be to
find the optimum mix of conservation and supply programs that ensure that the needs of the
customers are met.

The California Urban Water Management Planning Act (Act) requires preparation of a plan that:

Accomplishes water supply planning over a 20-year period in five year increments.
(CLWA and the purveyors are going beyond the requirements of the Act by developing a
plan which spans forty years.)

Identifies and quantifies adequate water supplies, including recycled water, for existing
and future demands, in normal, single-dry and multiple-dry years.

Implements conservation and efficient use of urban water supplies.

Additionally, newly passed State legislation, Senate Bill 7 of Special Extended Session 7
(SBX7-7), was signed into law in November 2009, which calls for progress towards a 20 percent
reduction in per capita water use statewide by 2020. As a result, the legislation now mandates
each urban retail supplier to develop and report a water use target in the retailer’s 2010 UWMP.
The legislation further requires that retailers report an interim 2015 water use target, their
baseline daily per capita use and 2020 compliance daily per capita use, along with the basis for
determining those estimates.

SBX7-7 provides four possible methods for an urban retail water supplier to use to calculate its
water use target. The California Department of Water Resources (DWR) has also developed
methodologies for calculating base daily per capita water use; baseline commercial, industrial
and institutional water use; compliance daily per capita water use; gross water use; service area
population; indoor residential water use and landscape area water use.

Also of importance is Assembly Bill (AB) 1420. AB 1420, passed in 2007 and in effect as of
January 2009, changes the funding eligibility requirements of Section 10631.5 of the Water
Code. For any urban water supplier to be eligible for grant or loan funding administered by
DWR, the State Water Resources Control Board (SWRCB) or the Bay-Delta Authority (such as
those funding programs Propositions 50 and 84), the supplier must show implementation of
water use efficiency demand management measures/best management practices
(DMMs/BMPs) listed and described in the Act and the California Urban Water Conservation
Council (CUWCC) Memorandum of Understanding Regarding Urban Water Conservation in
California (MOU), or show the schedules and budgets by which the supplier will begin
implementing the DMMs/BMPs. Any supplier not implementing the measures based on cost-
effectiveness must submit proof showing why the measures are not cost-effective. Tables
ensuring compliance with AB 1420 are provided in Appendix E.
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A checklist to ensure compliance of this Plan with the Act requirements is provided in
Appendix A.

It is the stated goal of CLWA and the retail water purveyors to deliver a reliable and high quality
water supply to their customers, even during dry periods. Based on conservative water supply
and demand assumptions over the next forty years in combination with conservation of non-
essential demand during normal water years, the UWMP successfully achieves this goal.

1.3 Implementation of the Plan

CLWA has a contract with the State of California, through DWR, to acquire and distribute SWP
water to its four local retail water purveyors in the Santa Clarita Valley: CLWA Santa Clarita
Water Division (SCWD), Newhall County Water District (NCWD), Valencia Water Company
(VWC) and Los Angeles County Waterworks District No. 36 (LACWWD 36). This Plan is
required for CLWA and three of the purveyors, SCWD, NCWD and VWC. The fourth purveyor,
LACWWD 36, is not required to prepare an UWMP because the District does not provide water
to more than 3,000 customers or supply more than 3,000 acre-feet (AF) of water annually;
however, LACWWD 36 participated in the development of the Plan on an “ad-hoc” basis. This
subsection provides the cooperative framework within which the Plan will be implemented
including agency coordination, public outreach and resources maximization.

1.3.1 Joint Preparation of the Plan

Water suppliers are permitted by the State to work together to develop a cooperative regional
plan for the CLWA service area. This approach has been adopted by the water suppliers in the
Santa Clarita Valley (Valley), which are jointly sponsoring the current Plan. Water resource
specialists with expertise in water resource management were retained to assist the local water
suppliers in preparing the details of the Plan. Agency coordination for this Plan is summarized
in Table 1-1.
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1.3.2 Plan Adoption

CLWA and the retail purveyors began preparation of this Plan for the CLWA service area in
November 2009. The final draft of the Plan was adopted by the Agency Board on June 22,
2011 and submitted to DWR within thirty days of Board approval. NWCD’s Board adopted the
final draft of the Plan on June 22, 2011. VWC’s Board adopted the final draft of the Plan on
June 27, 2011. This plan includes all information necessary to meet the requirements of Water
Conservation Act of 2009 (Wat. Code, §§ 10608.12-10608.64) and the Urban Water
Management Planning Act (Wat. Code, §§ 10610-10656).

1.3.3 Public Outreach

The water suppliers have encouraged community participation in water planning. For the
current Plan, five public workshop sessions were held to solicit input on the Draft Plan before its
adoption. Interested groups were informed about the development of the Plan along with the
schedule of public activities. Notices of public meetings were published in the local press and at
the water supplier websites. Copies of the Draft Plan were made available at the water
suppliers’ offices and websites, local public libraries and sent to the City of Santa Clarita, the
County of Los Angeles and the County of Ventura, as well as to interested parties as identified
in Table 1-1. The water suppliers also convened meetings with various interests to gather data
concerning planned development and the probable implementation of approved development.
Such informed data gathering on important issues is a means of checking the short-term
“reality” of official projections and understanding the concerns of various groups.

CLWA contracted with a local public relations firm to coordinate preparation of the Plan with the
local community and stakeholders. CLWA notified the cities and counties within its service area
of the opportunity to provide input regarding the Plan. Table 1-2 presents a timeline for public
participation during the development of the Plan. A copy of the public outreach materials,
including paid advertisements, newsletter covers, website postings and invitation letters are
attached in Appendix B.
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TABLE 1-2
PUBLIC PARTICIPATION TIMELINE

Public Workshops and Hearings Date Public Participation Task

1
st

Public Workshop May 25, 2010
Presented UWMP requirements and Plan
outline

2
nd

Public Workshop July 27, 2010
Progress update on UWMP requirements and
process, discuss supplies

Presentation to the Upper Santa Clara
River IRWMP Stakeholder Group

November 9,
2010

UWMP requirements, process, preliminary
SBX7-7 calculations

3
rd

Public Workshop
November 16,

2010

Discussed Santa Clarita Valley supplies and
demands, reliability analysis and SBX7-7
calculations

4
th

Public Workshop
January 25,

2011
Discussed supply and demand analysis and
SBX7-7 calculations

5
th

Public Workshop March 8, 2011 Discussed supply and demand analysis

1
st

Public Hearing March 23, 2011 Presented overview of Draft 2010 UWMP

2
nd

Public Hearing May 18, 2011
Discussed comments on Public Draft 2010
UWMP

3
rd

Public Hearing June 22, 2011
Discussed comments on Public Draft 2010
UWMP

Plan Adoption June 22, 2011
Adoption Hearing for CLWA and NCWD for
Final Draft 2010 UWMP

Plan Adoption June 27, 2011
Adoption of Final Draft 2010 UWMP by VWC’s
Board of Directors

Plan Submittal July 21, 2011
File 2010 UWMP with DWR within thirty days of
adoption

The components of public participation include:

Local Media

Paid advertisements in local newspapers

Meeting(s) with local editorial boards (The Signal)

Community-Based Outreach

Building Industry Association

Castaic Town Council

Santa Clarita Valley Chamber of Commerce

Friends of the Santa Clara River

Santa Clarita Valley Well Owners Association

Santa Clarita Organization for Planning the Environment

Sierra Club

Valley Industrial Association of Santa Clarita Valley

West Ranch Town Council
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Water Suppliers Public Participation

Presentations to NCWD Board

Presentations to CLWA Board

City/County Outreach

Meeting with City of Santa Clarita Planning Division

Meeting with Los Angeles County Department of Regional Planning

Meeting with Supervisor Antonovich representatives Rosalind Wayman and Edel
Vizcarra

Public Availability of Documents

Water suppliers’ offices and websites

City Hall

Local libraries

1.3.4 Resources Maximization

Several documents were developed to enable the water suppliers to maximize the use of
available resources and minimize use of imported water, including the 2005 CLWA UWMP,
CLWA’s 2009 Water Supply Reliability Plan Update, the 2008 Integrated Regional Water
Management Plan for the Upper Santa Clara River, the 2009 Santa Clarita Valley Water Report,
DWR’s 2009 State Water Project Delivery Reliability Report, the 2002 Draft Recycled Water
Master Plan, the 2009 Basin Yield Analysis by Luhdorff and Scalmanini Consulting Engineers
and GSI Water Solutions, Inc., the 2010 Data Document1 and the 2003 Groundwater
Management Plan (GWMP). Chapter 3 of this Plan describes in detail the water resources
available to CLWA and the retail purveyors for the forty-year period covered by the Plan. A
complete reference list is provided in Section 9 of this Plan.

1.4 Water Suppliers of the Santa Clarita Valley

1.4.1 Castaic Lake Water Agency

CLWA was formed in 1962 for the purpose of contracting with DWR to acquire and distribute
imported SWP water to the water purveyors in the Valley. CLWA serves an area of 195 square
miles in Los Angeles and Ventura Counties.

Adequate planning for, and the procurement of, a reliable water supply is a fundamental
function of CLWA. CLWA obtains its water supply for wholesale purposes principally from the

1
CLWA regularly updates its Data Document as the basis for establishing its facility capacity fees. Several
significant developments since the last Data Document update in 2008 were incorporated into the 2010 Update:
water conservation legislation that could significantly affect water demand projections and the cost of water
conservation programs; the need to coordinate water supply and demand projections with the preparation of the
2010 Urban Water Management Plan; establishment of Total Maximum Daily Load allocations for the Santa Clara
River that could affect recycled water availability; judicial and regulatory determinations for the Delta that affect
SWP reliability; engineering studies completed since the 2008 Data Document, particularly those related to
emergency and operating storage, recycled water, and transmission system improvements; and updated cost
allocation issues from the 2008 Document.



2010 Santa Clarita Valley Urban Water Management Plan

Final

Section 1: Introduction Page 1-9

SWP and currently has a Water Supply Contract with DWR for 95,200 acre-feet per year (AFY)
of SWP Table A Amount2. The maximum annual Table A Amount in CLWA’s SWP Water
Supply Contract with DWR was originally 23,000 AF, but was amended to 41,500 AF in 1966.
In 1991 CLWA purchased 12,700 AF of annual Table A Amount from a Kern County water
district and in 1999 CLWA purchased 41,000 AF of annual Table A Amount from another Kern
County water district, for the current total of 95,200 AFY. CLWA also imports water from two
other water districts in Kern County. Under the 2007 Water Acquisition Agreement with the
Buena Vista Water Storage District (Buena Vista, BVWSD) and the Rosedale-Rio Bravo Water
Storage District (Rosedale-Rio Bravo, RRBWSD), Buena Vista’s high flow Kern River
entitlements (and other acquired waters that may become available) are captured and
recharged within the Rosedale-Rio Bravo’s service area on an ongoing basis. CLWA receives
11,000 AF of these supplies annually through either exchange of Buena Vista’s and Rosedale-
Rio Bravo’s SWP supplies or through direct delivery of water to the California Aqueduct via the
Cross Valley Canal. All imported water is delivered to Castaic Lake through SWP facilities.
From Castaic Lake, which serves as the terminal reservoir of the SWP’s West Branch, the water
is treated at either CLWA’s Earl Schmidt Filtration Plant or Rio Vista Water Treatment Plant and
delivered to the retail water purveyors through transmission lines owned and operated by
CLWA.

CLWA is able to meet approximately half of the Valley’s urban demand with imported water.
However, the availability of SWP supply is variable. It fluctuates from year to year depending on
precipitation, regulatory restrictions, legislative restrictions and operational conditions and is
subject to severe curtailment during dry years. Of particular concern is the recent (2007) U.S.
District Court ruling whereby the SWP was held in violation of the federal Endangered Species
Act due to potential pumping impacts on populations of the Delta smelt, a fish species living in
the Sacramento-San Joaquin Delta, resulting in the order to curb water imports from the Delta
by up to 35 percent from the SWP and the Central Valley Project. A similar court decision was
rendered in 2009 involving endangered salmon. The results of these impacts on environmental
resources in the Delta, when combined with recent socioeconomic conditions and hydrology
changes, have already reduced the utilization of SWP and other imported supplies in the Region
from a high in 2004 of about 47,500 AF to approximately 38,700 AF in 2009. Recently
(December 14, 2010), the court overturned these rulings and has required new analysis of Delta
pumping requirements. While the results are unknown at this time, it is expected that some
level of SWP pumping restrictions will continue into the future. Further, in June 2008, Governor
Arnold Schwarzenegger declared California to be in a statewide drought condition, and called
for a reduction in statewide water uses by 20 percent by the year 2020, which resulted in the
passage of SBX7-7 in late 2009.

CLWA and the retail purveyors mainly meet the balance of their demands with local
groundwater and a small amount of recycled water. CLWA has evaluated the long-term water
needs (water demand) within its service area based on applicable county and city land use
plans and has compared these needs against existing and potential water supplies. Results
indicate that as CLWA’s water requirements utilize increased proportions of its SWP Table A
Amount, conjunctive use, water conservation, water transfers, recycled water and water banking
are becoming increasingly more important water management elements for CLWA’s long-term
water supply strategy.

2
Table A is a schedule of annual water amounts as set forth in long-term SWP delivery contracts. Table A defines
the annual volume of water that could be delivered to a SWP contractor in a given year under regular contract
provisions without consideration of surplus SWP water deliveries or other supplies available to a SWP contractor.
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Since the preparation of the 2005 Plan, DWR has prepared updates to the SWP Reliability
Report in 2007 and 2009. Also, the water demand projections within CLWA’s service area have
been updated based on detailed information provided by CLWA’s retail purveyors. In addition,
based on DWR estimates of SWP supply reliability, CLWA has developed additional water
supplies as well as capacity in groundwater banks. Together with its SWP Table A supply and
the flexible storage allowed under the Monterey Amendments to the SWP Water Supply
Contracts, these additional water management strategy elements have created a series of water
management options that are addressed in this UWMP Update.

1.4.2 Retail Water Purveyors

Four retail purveyors provide water service to most residents of the Valley.

1. LACWWD 36’s service area includes the Hasley Canyon area in the unincorporated
community of Val Verde. During most years, the District obtains its water supply from
CLWA.

2. NCWD’s service area includes portions of the City of Santa Clarita and unincorporated
portions of Los Angeles County in the communities of Castaic, Newhall, Valencia and
Canyon Country. The District supplies water from local groundwater and CLWA
imported water.

3. SCWD’s service area includes portions of the city of Santa Clarita and unincorporated
portions of Los Angeles County in the communities of Canyon Country, Newhall and
Saugus. SCWD supplies water from local groundwater and CLWA imported water.

4. VWC’s service area includes a portion of the City of Santa Clarita and unincorporated
portions of Los Angeles County in the communities of Valencia, Stevenson Ranch and
portions of Castaic, Saugus and Newhall. VWC supplies water from local groundwater,
CLWA imported water and recycled water.

The service area for CLWA and the retail water purveyors is shown on Figure 1-1.
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FIGURE 1-1 
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The four retail purveyors – (1) SCWD, (2) NCWD, (3) VWC and (4) LACWWD 36 – deliver these
waters to primarily municipal and industrial (M&I) users within the Valley. Together, as shown
below in Table 1-3, the purveyors provide water to nearly 70,000 service connections (2009
Santa Clarita Valley Water Report, May 2010).

TABLE 1-3
RETAIL WATER SERVICE CONNECTIONS

Retail Water Purveyor Connections

LACWWD 36 1,400
NCWD 9,600
SCWD 28,700
VWC 30,000

Total Connections 69,700
Source: 2009 Santa Clarita Valley Water Report (May 2010)

1.5 Climate

The climate in CLWA’s service area is generally semi-arid and warm. Summers are dry with
temperatures as high as 110°F. Winters are somewhat cool with temperatures as low as 20°F.
Average rainfall since 1980 is about 17.3 inches per year in the flat areas and about 25 to
30 inches in the mountains. The region is subject to wide variations in annual precipitation and
also experiences periodic wildfires. The region’s average climate conditions are presented in
Tables 1-4 and 1-5.

TABLE 1-4
CLIMATE DATA FOR THE SANTA CLARITA VALLEY

Month
Standard Monthly

Avg. ETo (in.)
Avg. Max. Temperature

(Fahrenheit)

Jan 3.43 65.4
Feb 3.08 67.7
Mar 5.6 74.6
Apr 6.5 79.4
May 7.94 85.5
Jun 8.36 90.3
Jul 9.15 95.8
Aug 8.76 95.5
Sep 6.75 88.7
Oct 5.24 79.5
Nov 4.03 73.9
Dec 2.58 64.3

Annual 71.42 80.0
Source: California Irrigation Management System (CIMIS) data provided from Santa

Clarita Station No. 204, Los Angeles region, January 2007 to December
2010 http://wwwcimis.water.ca.gov/cimis/welcome.jsp.
ETo = evapotranspiration
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TABLE 1-5
ANNUAL RAINFALL RECORD FOR THE SANTA CLARITA VALLEY

Year Annual Rainfall (in.) Year Annual Rainfall (in.)

1980 24.3 1995 29.2
1981 13.4 1996 15.8
1982 20.2 1997 7.1
1983 39.1 1998 28.2
1984 12.9 1999 9.0
1985 8.4 2000 13.6
1986 18.0 2001 18.8
1987 14.5 2002 7.8
1988 16.9 2003 15.6
1989 7.6 2004 22.8
1990 7.0 2005 37.2
1991 17.2 2006 13.9
1992 32.0 2007 5.8
1993 22.1 2008 18.2
1994 10.3 2009 11.6

Average 17.3
Source: Data provided from rain gage Newhall-Soledad 32c, January 1980 to January 2009

1.6 Potential Effects of Climate Change

A topic of growing concern for water planners and managers is climate change and the potential
impacts it could have on California’s future water supplies. Climate change models have
predicted that potential effects from climatic changes will result in increased temperature,
reduction in Sierra Nevada snowpack depth, early snow melt and a rise in sea level.

In June 2005, Governor Arnold Schwarzenegger issued Executive Order S-3-05, which requires
biennial reports on climate change impacts in several areas, including water resources. The
Climate Action Team (CAT) was formed in response to Executive Order S-3-05. To help unify
analysis across topic areas, the CAT worked with scientists from the California Applications
Program’s California Climate Change Center to select a set of future climate projections to be
used for analysis. In the assessment “Using Future Climate Projections to Support Water
Resources Decision Making in California,” the CAT selected six different global climate change
models to evaluate climate change impacts, assuming two different greenhouse gas emission
levels (a high end and a low end), for a total of 12 scenarios. The results of the study indicated
that climate change has already been observed, in that in the last 100 years air temperatures
have risen about one degree Fahrenheit and there has been a documented greater variance in
precipitation, with greater extremes in both heavy flooding and severe droughts.

In July 2006, DWR issued “Progress on Incorporating Climate Change into Management of
California’s Water Resources,” as required by Executive Order S-3-05. That report
demonstrated how various analytical tools could be used to address issues related to climate
change. The report presents analysis results showing potential impacts on SWP operations,
including reservoir inflows, delivery reliability, and average annual carryover storage, as well as
many other operational parameters. Some of the main impacts include changes to south-of-
Delta SWP deliveries (from an increase of about one percent in a wetter climate change
scenario to about a ten percent reduction for a drier scenario), increased winter runoff and lower
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SWP allocations in the three driest scenarios, lower carryover storage in drier scenarios and
higher carryover storage in the wetter scenario.

In the 2009 update of the DWR California Water Plan, multiple scenarios of future climate
conditions are evaluated. These changing hydrological conditions could affect future planning
efforts, which are typically based on historic conditions. The California Water Plan identifies the
following probable impacts due to changes in temperature and precipitation:

Decrease in snowpack, which is a major part of annual water storage, due to increasing
winter temperatures.

More winter runoff and less spring/summer runoff due to warmer temperatures.

Greater extremes in flooding and droughts.

Greater water demand for irrigation and landscape water due to increased temperatures
and their impacts on plant water needs.

Increased sea level rise, further endangering the functions of the SWP, which can
depend on movement of water through the low-lying channels of the low-lying
Sacramento-San Joaquin Delta. Sea level rise could also require the SWP to release
additional storage water to avoid sea water intrusion into the Delta.

In its State Water Project Delivery Reliability Report (Reliability Report) (2009), DWR included
the potential effects of climate change in its analysis of SWP delivery reliability under future
conditions. For that report, DWR used a single climate change scenario, selecting a scenario
with median effects out of a number of climate change scenarios it analyzed in 2009.

Even without population changes, water demand could increase. Precipitation and temperature
influence water demand for outdoor landscaping and irrigated agriculture. Outdoor water use is
a large component of Santa Clarita Valley water demands. Lower spring rainfall increases the
need to apply irrigation water. Further, warmer temperatures increase crop evapotranspiration,
which increases water demand.

These effects and their potential to impact the supplies available to the Santa Clarita Valley
have been evaluated indirectly in DWR’s Reliability Report, and their potential to impact demand
is considered in CLWA’s assessment of demands in Chapter 2 of this UWMP.
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Section 2: Water Use

2.1 Overview

This chapter describes historic and current water usage and the methodology used to project
future demands within CLWA’s service area. Water usage is divided into sectors such as
residential, industrial, commercial, landscape, agricultural, and other purposes. To undertake
this evaluation, existing land use data and new housing construction information were compiled
from each of the retail water purveyors and projections evaluated from each retailer’s master
planning documents. This information was then compared to historical trends for new water
service connections and customer water usage information. In addition, weather and water
conservation effects on historical water usage were considered in the evaluation.

Several factors can affect demand projections, including:

Land use revisions

New regulations

Consumer choice

Economic conditions

Transportation needs

Highway construction

Environmental factors

Conservation programs

Building and plumbing codes

The foregoing factors affect the amount of water needed, as well as the timing of when it is
needed. During an economic recession, there is a major downturn in development and a
subsequent slowing of the projected demand for water. The projections in this Plan do not
attempt to forecast recessions or droughts. Likewise, no speculation is made about future
building and plumbing codes or other regulatory changes. However, the projections do include
water conservation consistent with new legislative requirements calling for a 20 percent
reduction in per capita demand by 2020 (SBX7-7).

An analysis was performed that combined growth projections with water use data to forecast
total water demand in future years. Water uses were broken out into specific categories and
assumptions made about each to more accurately project future use. Three separate data sets
were collected and included in the model: historical water use by land use type, current
population and projected population.

2.2 Demographics

Water service is provided to residential, commercial, industrial, institutional, recreational, and
agricultural customers and for environmental and other uses, such as fire protection and
landscaping.
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The total demand trend on water supplies is expected to continue to rise within the Valley area
(along with most of California) because of population, economic activity, environmental and
water quality needs and regulatory requirements.

2.3 Historical Water Use

Predicting future water supply requires accurate historic water use patterns and water usage
records. The historical use of all water supplies used to meet municipal water requirements,
including the use of local groundwater, imported water supplies and recycled water, are
summarized in Table 2-1. Figure 2-1 illustrates this use, which shows an increasing trend in
Valley water demand since 1995 with a downturn in recent years likely due to weather
conditions, response by customers to dry-year conservation efforts and economic conditions.

TABLE 2-1
HISTORICAL WATER USE BY RETAIL WATER PURVEYORS

Year LACWWD 36
Newhall County
Water District

Santa Clarita
Water Division

Valencia Water
Company

All Retail
Purveyors

1995 477 7,755 19,898 17,543 45,673
1996 533 7,887 22,006 19,721 50,147
1997 785 8,801 22,456 22,131 54,173
1998 578 8,087 20,319 19,874 48,858
1999 654 9,348 24,513 22,735 57,250
2000 800 9,718 25,280 25,190 60,988
2001 907 9,525 25,544 24,715 60,691
2002 1,069 10,362 28,434 28,360 68,225
2003 1,175 10,351 27,092 28,829 67,447
2004 1,234 11,217 29,191 30,654 72,296
2005 1,200 10,756 28,921 29,891 70,768
2006 1,289 11,470 30,302 31,065 74,126
2007 1,406 11,975 31,355 32,756 77,492
2008 1,354 11,340 30,476 32,730 75,900
2009 1,243 10,560 27,816 30,355 69,974

Source: 2009 Santa Clarita Valley Water Report (May 2010)
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FIGURE 2-1 
HISTORICAL WATER USE 

 
Source:  2009 Santa Clarita Valley Water Report (May 2010) 

2.4 Projected Water Use 

2.4.1 Purveyor Projections 
Each of the four retail water purveyors provided projected water demands based on 
development projects that are under evaluation, in the planning process or the result of its own 
water planning efforts for its service area.  The purveyors maintain historical data, as well as 
work closely with property owners and developers in their service areas, to ensure they have an 
adequate water supply and the necessary infrastructure to provide water service.   

Since there are only four purveyors in the service area, there is close coordination and 
exchange of data.  SCWD’s engineering department continually updates expected demands 
and infrastructure needs.  NCWD’s master plans provide the basis for projected demands.  
VWC is an investor-owned utility regulated by the California Public Utilities Commission (PUC) 
and is required to regularly provide its service plan for rate increases and service area changes.   

The projected water demands provided by the four purveyors are shown in Tables 2-3 through 
2-6, for LACWWD 36, NCWD, SCWD and VWC, respectively.  These tables show current and 
projected water demand, by customer type and in total, through 2050.  Table 2-2 provides a 
summary from these tables of each purveyor’s projected total water demands through 2050.  
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TABLE 2-3
LOS ANGELES COUNTY WATERWORKS DISTRICT 36

CURRENT AND PROJECTED WATER DELIVERIES BY CUSTOMER TYPE

Year
Water Use

Sectors

Single
Family

Residential(a)

Multi
Family

Residential(a) Commercial
Construction/

Industrial
Institutional/
Government Landscape Total(b)

2010 No. of Accounts 1,527 6 5 6 6 6 1,555

Deliveries (AF) 1,168 35 1 4 24 13 1,243

2015 No. of Accounts 2,155 8 5 8 8 8 2,194

Deliveries (AF) 1,649 49 1 5 33 23 1,759

2020 No. of Accounts 2,682 10 5 10 10 10 2,729

Deliveries (AF) 2,052 61 1 6 42 28 2,189

2025 No. of Accounts 3,209 12 5 12 12 12 3,264

Deliveries (AF) 2,455 73 1 7 50 34 2,619

2030 No. of Accounts 3,735 14 5 14 14 14 3,797

Deliveries (AF) 2,857 85 1 9 58 39 3,048

2035 No. of Accounts 4,262 17 6 17 17 17 4,333

Deliveries (AF) 3,260 97 1 10 66 45 3,478

2040 No. of Accounts 4,788 19 6 19 19 19 4,863

Deliveries (AF) 3,663 109 1 11 74 50 3,908

2045 No. of Accounts 5,315 21 7 21 21 21 5,405

Deliveries (AF) 4,066 121 1 12 82 56 4,338

2050 No. of Accounts 5,842 23 8 23 23 23 5,940

Deliveries (AF) 4,469 133 1 14 91 61 4,768

Notes:
(a) Projected Single Family and Multi-Family residential accounts have been adjusted to reflect dwelling units.

(b) Totals do not include fire services.
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TABLE 2-4
NEWHALL COUNTY WATER DISTRICT

CURRENT AND PROJECTED WATER DELIVERIES BY CUSTOMER TYPE

Year
Water Use

Sectors

Single
Family

Residential(a)

Multi
Family

Residential(a) Commercial
Construction/

Industrial
Institutional/
Government Landscape Total(b)

2010
(c)

No. of Accounts 8,500 4,893 400 80 70 250 14,193

Deliveries (AF) 6,400 1,500 560 100 400 1,600 10,560

2015 No. of Accounts 10,135 4,955 476 95 83 298 16,042

Deliveries (AF) 7,631 1,785 655 119 476 1,906 12,571

2020 No. of Accounts 11,485 5,003 540 108 94 337 17,568

Deliveries (AF) 8,647 2,023 742 135 540 2,159 14,246

2025 No. of Accounts 12,620 5,093 600 135 120 375 18,493

Deliveries (AF) 9,665 2,261 831 151 603 2,412 15,922

2030 No. of Accounts 14,188 5,100 667 133 117 417 20,621

Deliveries (AF) 10,682 2,499 917 168 667 2,666 17,598

2035 No. of Accounts 15,538 5,148 730 146 128 456 22,146

Deliveries (AF) 11,699 2,737 1,005 182 730 2,920 19,273

2040 No. of Accounts 16,889 5,196 794 159 139 496 23,673

Deliveries (AF) 12,716 2,975 1,091 198 793 3,175 20,949

2045 No. of Accounts 18,241 5,245 857 171 150 536 25,200

Deliveries (AF) 13,733 3,213 1,179 214 857 3,428 22,624

2050 No. of Accounts 19,591 5,293 921 184 161 575 26,725

Deliveries (AF) 14,750 3,452 1,266 230 920 3,681 24,300

Notes:
(a) Projected Single Family and Multi-Family residential accounts have been adjusted from the 2005 UWMP to reflect

dwelling units.

(b) Totals do not include fire services.

(c) Year 2010 projection based on 2009 actual data. Growth to 2015 reflects six years of data.
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TABLE 2-5
SANTA CLARITA WATER DIVISION

CURRENT AND PROJECTED WATER DELIVERIES BY CUSTOMER TYPE

Year
Water Use

Sectors
Single Family
Residential(a)

Multi
Family

Residential(a) Commercial
Construction/

Industrial
Institutional/
Government Landscape Total(b)

2010
(c)

No. of Accounts 24,382 13,151 726 71 107 890 39,327

Deliveries (AF) 16,189 4,200 1,029 445 862 5,090 27,816

2015 No. of Accounts 26,368 14,311 781 135 117 990 42,702

Deliveries (AF) 18,410 4,776 1,170 506 982 5,789 31,633

2020 No. of Accounts 29,019 15,750 859 148 129 1,089 46,994

Deliveries (AF) 20,261 5,257 1,288 558 1,079 6,371 34,814

2025 No. of Accounts 31,670 17,188 938 162 141 1,189 51,288

Deliveries (AF) 22,111 5,737 1,406 608 1,178 6,955 37,995

2030 No. of Accounts 34,320 18,627 1,016 175 152 1,288 55,578

Deliveries (AF) 23,962 6,217 1,523 659 1,276 7,539 41,176

2035 No. of Accounts 36,971 20,066 1,095 189 164 1,388 59,873

Deliveries (AF) 25,813 6,697 1,641 715 1,375 8,116 44,357

2040 No. of Accounts 39,622 21,504 1,174 203 176 1,487 64,166

Deliveries (AF) 27,664 7,177 1,759 761 1,479 8,698 47,538

2045 No. of Accounts 42,273 22,943 1,252 216 188 1,587 68,459

Deliveries (AF) 29,514 7,658 1,876 812 1,579 9,280 50,719

2050 No. of Accounts 44,930 24,385 1,331 230 200 1,687 72,763

Deliveries (AF) 31,370 8,139 1,994 862 1,671 9,864 53,900

Notes:
(a) Projected Single Family and Multi-Family residential accounts have been adjusted from the 2005 UWMP to reflect dwelling

units.
(b) Totals do not include fire services.
(c) Year 2010 projection based on 2009 actual data. Growth to 2015 reflects six years of data.
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TABLE 2-6
VALENCIA WATER COMPANY

CURRENT AND PROJECTED WATER DELIVERIES BY CUSTOMER TYPE

Year
Water Use

Sectors

Single
Family

Residential(a)

Multi
Family

Residential(a) Commercial Industrial
Institutional/
Government Landscape(b) Total(c)

2010
(d)

No. of Accounts 25,386 8,854 1,546 451 646 13 36,896

Deliveries (AF) 14,384 1,845 6,981 1,856 4,586 702 30,354

2015

No. of Accounts 26,497 11,956 1,598 485 647 362 41,545

Deliveries (AF) 14,883 2,993 7,203 1,990 4,595 2,442 34,107

2020

No. of Accounts 27,423 14,542 1,641 514 648 652 45,419

Deliveries (AF) 15,299 3,949 7,389 2,101 4,603 3,894 37,235

2025

No. of Accounts 28,348 17,127 1,684 542 650 943 49,294

Deliveries (AF) 15,715 4,906 7,575 2,213 4,611 5,343 40,362

2030

No. of Accounts 29,274 19,713 1,727 570 651 1,233 53,168

Deliveries (AF) 16,130 5,862 7,760 2,324 4,619 6,794 43,490

2035

No. of Accounts 30,200 22,298 1,770 599 652 1,524 57,042

Deliveries (AF) 16,546 6,818 7,946 2,436 4,627 8,244 46,617

2040

No. of Accounts 31,125 24,883 1,813 627 653 1,814 60,917

Deliveries (AF) 16,962 7,775 8,131 2,548 4,635 9,696 49,745

2045

No. of Accounts 32,051 27,469 1,856 656 654 2,105 64,791

Deliveries (AF) 17,378 8,731 8,317 2,659 4,643 11,144 52,872

2050

No. of Accounts 32,977 30,054 1,900 684 655 2,395 68,665

Deliveries (AF) 17,793 9,687 8,503 2,771 4,650 12,596 56,000

Notes:
(a) Projected Single Family and Multi-Family residential accounts have been adjusted from the 2005 UWMP to reflect

dwelling units.
(b) Landscape customers consist of potable and recycled water users for outdoor irrigation.
(c) Totals do not include fire services.
(d) Year 2010 projection based on 2009 actual data. Growth to 2015 reflects six years of data.
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2.5 Population

2.5.1 Historical Population

The methodology for estimating the historical populations of areas served by the water purveyors is
prescribed by DWR3. The method enables those suppliers whose service areas are not fully
contained in existing city boundaries to obtain service area population from a data source such as a
regional planning agency or an association of governments (such as Southern California
Association of Governments, SCAG), assuming that their estimates use the State Department of
Finance (DOF) or U.S. Census Bureau data as a basis. In such situations water suppliers must use
DOF, Census or SCAG data to a define persons per Single Family (SF) and Multi-Family (MF)
residential connection factor, and then calculate yearly populations based on the number of SF and
MF connections each year. This calculation of historical population must cover each year of the
period 1995 to 2010.

Accordingly, each purveyor provided an accounting of its historical SF residential and MF
residential dwelling units for the years 1995 to 2009 (LACWWD 36 provided 2000-2009 data).
Planning assumptions utilized the 2000 U.S. Census, SCAG’s 2012 Regional Transportation Plan
(RTP) growth forecast (baseline 2008) and the DOF 2000 and 2010 datasets to capture both City of
Santa Clarita and the northern portion of unincorporated Los Angeles County within the CLWA
service area. Actual data for 2010 SF and MF dwelling units were provided by the purveyors.

The population for each purveyor was estimated by taking the number of accounts for SF and MF in
a given year and multiplying by a persons-per-household (PPHH) factor for the number of people
living at each type of account, and then summing the result. Using a PPHH factor of 3.114 and a
growth rate of 0.53 percent, annual historical populations were calculated for each purveyor from
1995, as shown in Table 2-7. The total of these estimates, as summarized in Table 2-8, reflect the
total population within the CLWA service area.

3
See Appendix A in “Methodologies for Calculating Baseline and Compliance per Capita Urban Water Use” (DWR 2010).

4
The PPHH of 3.11 was anchored to the purveyors’ year 2000 residential connections and then projected backward to
1995 and forward to 2010 using the calculated growth rate.
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TABLE 2-8
SUMMARY OF HISTORICAL POPULATION BY RETAIL PURVEYOR SERVICE AREA(a)

Year NCWD SCWD VWC LACWWD 36
(b)

Total CLWA
Service Area

1995 30,898 83,628 57,012 - 171,537
1996 31,323 84,784 59,895 - 176,002
1997 32,533 84,634 62,826 - 179,994
1998 32,764 86,394 69,168 - 188,326
1999 33,561 88,642 73,353 - 195,556
2000 34,121 93,128 77,476 2,965 207,690
2001 35,041 97,430 84,420 3,393 220,284
2002 36,526 101,230 90,556 4,232 232,544
2003 38,178 104,427 96,618 4,508 243,730
2004 40,618 109,189 102,451 4,600 256,857
2005 41,814 113,897 106,983 4,624 267,318
2006 42,490 118,385 108,043 4,660 273,578
2007 43,206 121,903 109,324 4,681 279,114
2008 43,539 122,631 110,443 4,688 281,301
2009 43,951 123,302 111,876 4,684 283,813
2010 44,316 124,192 113,296 4,947 286,750

Notes:
(a) Summary of population from Table 2-7.
(b) LACWWD 36 included for purposes of providing regional completeness; however, it is not required to prepare an

UWMP.

2.5.2 Population Projections

The population for the CLWA service area was projected for the years 2010 to 2050 using the
connection-PPHH method described in Section 2.5.1. The purveyors provided their projections
of SF and MF residential dwelling units within their service areas for the years 2010 to 2050, as
estimated in their master planning documents. SCWD, rather than providing dwelling units,
provided its projections of population at build-out of its service area in 2050.

Using a PPHH factor of 3.315 (increased by the growth rate from 3.11 PPHH in year 2000),
assumed constant over the projection period, projections of population for years out to 2050
were calculated. The results of these calculations are shown in Table 2-9.

Based on these results, population in the CLWA service area is projected to grow at an average
annual rate of approximately 1.5 percent per year over the 40-year planning period to 2050.

5
The PPHH of 3.31 was projected forward from the year 2000 PPHH of 3.11, using the calculated growth rate.



2010 Santa Clarita Valley Urban Water Management Plan

Final

Section 2: Water Use Page 2-13

TABLE 2-9
PROJECTED POPULATION

Year NCWD
(a)

SCWD
(b)

VWC
(a)

LACWWD 36
(a)

Total CLWA
Service Area

2010 44,316 124,192 113,296 4,947 286,750

2015 49,933 133,868 127,241 7,157 318,199

2020 54,559 143,544 138,862 8,908 345,873

2025 58,612 153,220 150,477 10,658 372,967

2030 63,824 162,896 162,098 12,405 401,223

2035 68,450 172,572 173,716 14,159 428,897

2040 73,079 182,248 185,330 15,906 456,564

2045 77,715 191,924 196,952 17,657 484,248

2050 82,341 201,600 208,570 19,407 511,918
Notes:
(a) Based on average household size calculated over the census decade to 3.31 persons per household, and

remaining fixed through 2050.
(b) SCWD data based on SCWD Water Master Plan (2008).

2.5.3 Comparison to City and County Planning

One Valley, One Vision (OVOV) is a joint planning effort by the City of Santa Clarita and Los
Angeles County representing the build-out of the entire Santa Clarita Valley, including Canyon
Country, Newhall, Saugus and Valencia and the County communities of Stevenson Ranch,
Castaic, Val Verde, Agua Dulce and the future Newhall Ranch. The OVOV includes both City
and County jurisdictions in its planning effort which are the development of a General Plan and
associated EIR. Both the OVOV area and the Santa Clarita Valley planning area (defined by
SCAG) are slightly larger than the CLWA service area and factors into the modest differences in
population projections. As the overwhelming majority of the OVOV population is located in the
CLWA service area, it is appropriate to compare the CLWA service area population projections
to the OVOV projections, as shown in Table 2-10.
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TABLE 2-10
POPULATION COMPARISON

Year
Total CLWA

Service Area
(a)

OVOV
(b)

Santa Clarita Valley
Planning Area

2010 286,750 252,000
(c)

267,299
(d)

2015 318,199 278,000 - 280,750 319,715
(d)

2020 345,873 304,000 - 309,500 352,336
(d)

2025 372,967 330,000 - 338,250 384,217
(d)

2030 401,223 356,000 - 367,000 397,112
(d)(e)

2035 428,897 382,000 - 395,750 410,008
(d)

2040 456,564 408,000 - 424,500 448,228
(f)

2045 484,248 434,000 - 453,250 490,011
(f)

2050 511,918 460,000 - 482,000 535,689
(f)

Notes:
(a) See Table 2-9.
(b) OVOV General Plan EIR.
(c) The OVOV estimated population in 2008 was 252,000 which, for this analysis, was assumed to occur in 2010.
(d) 2010 and 2035 Projection for Santa Clarita Valley Planning Area are the sums of the City of Santa Clarita and

unincorporated Los Angeles area. The unincorporated area provided by the County of Los Angeles Department
of Planning from adjusted GIS data from U.S. Census Bureau & SCAG data provided by email communication,
April 5, 2011.

(e) Year 2030 value adjusted. Actual GIS data had 2030 value of 414,612 which was higher than 2035 value. Used
growth rate assumptions to correct.

(f) Years 2040-2050 assumed 2010-2035 growth rates.

In Table 2-10, the OVOV projections and SCAG projections indicate a 1.6 to 1.8 percent annual
growth rate of population for the Santa Clarita Valley. The purveyor projections of population
growth are just slightly below that with a 1.5 percent annual growth rate. These population
growth rates align with the annual rate of increase in the purveyors’ projected water demands of
1.8 percent, as shown in Table 2-2.

Based on a detailed analysis of the OVOV Planning Area conducted by traffic analysis zones,
County and City staff have determined that population of the Santa Clarita Valley at full build-out
of the uses shown on the land use map of the Area Plan will be approximately 460,000 to
482,000 residents.

County staff has also provided updated and adjusted 2010 and 2035 population projections
using SCAG data for the unincorporated areas of CLWA’s service area (using year 2000
Census base data). Based on these projections for the unincorporated area and SCAG’s
projections for the City, projections for the Santa Clarita Valley at full build-out are about
535,700 persons.

The total population projected in this UWMP for the CLWA service area in 2050 is
approximately 512,000 residents. The difference between this and OVOV projections may be
due to some purveyors’ master planning efforts taking a more conservative approach to ensure
an adequate supply of water for all future uses.
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2.6 Existing and Targeted Per Capita Water Use

2.6.1 Base Daily Per Capita Water Use for SBX7-7 Reduction

As described in Senate Bill 7 of Special Extended Session 7 (SBX7-7), it is the intent of the
California legislature to increase water use efficiency and the legislature has set a goal of a
twenty percent per capita reduction in urban water use statewide by 2020. As SBX7-7 applies
to retail water suppliers, NCWD, SCWD and VWC must comport with its requirements.
Consistent with SBX7-7, the 2010 UWMP must provide an estimate of Base Daily Per Capita
Water Use. This estimate utilizes information on population as well as base gross water use.
For the purposes of this UWMP, population was estimated as described in the previous section.
Base gross water use is defined as the total volume of water, treated or untreated, entering the
distribution systems of the retail purveyors, excluding (1) recycled water, (2) net volume of water
placed into long-term storage and (3) water conveyed to another urban water supplier. This
calculation of base daily per capita water use is limited to the NCWD, SCWD and VWC retail
service areas.

The UWMP Act allows urban water retailers to evaluate their base daily per capita water use
using two base periods, a 10 or 15-year continuous period is used to calculate baseline per
capita water use. A 5-year base period is used to determine whether the 2020 per capita water
use target meets the legislation’s minimum water use reduction requirements of at least a 5
percent reduction per capita water use for those suppliers with baseline water use above 100
GPCD. The legislation provided some flexibility in what actual periods of time are used to
establish these baselines, to account for short-term water demand variations resulting from
weather influences, as well as acknowledging the advances of water suppliers that have already
begun using recycled water to reduce potable demands. The 15-year base period within the
range January 1, 1990 to December 31, 2010 is allowed if recycled water made up ten percent
or more of 2008 retail water deliveries. If recycled water did not make up ten percent or more of
the 2008 retail water deliveries, then a retailer must use a 10-year base period within the range
January 1, 1995 to December 31, 2010. Recycled water did not make up ten percent of 2008
deliveries by NCWD, SCWD or VWC, and for this reason base daily per capita water use has
been based on a 10-year period. The 5-year period required by SBX7-7 must be within the
range January 1, 2003 to December 31, 2010.

Tables 2-11 to 2-13 provide the data used to calculate the base daily per capita water use in
GPCD, and the 10-year and 5-year base periods for each purveyor. Tables 2-15, 2-17 and 2-19
provide the data used to determine whether the purveyor’s 2015 and 2020 per capita water use
targets meet the legislation’s minimum water use reduction requirement of five percent. If the
2020 target is greater than the 5-year value, the target is reduced to this value. These tables
show that the 2020 targets do not exceed these minimum values. Per SBX7-7 requirements,
the 2015 interim targets were therefore set to the mid-point between the 10-year baseline per
capita water use and the 2020 target.
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TABLE 2-11
NEWHALL COUNTY WATER DISTRICT - BASE DAILY PER CAPITA WATER USE

Base Period Year Distribution
System

Population

Annual System
Gross Water

Use (AFY)

Annual Daily Per
Capita Water Use

(GPCD)

10-Year
Average
(GPCD)

5-Year
Average
(GPCD)

Sequence
Year

Calendar
Year

1 1995 30,898 7,755 224
2 1996 31,323 7,887 225
3 1997 32,533 8,801 242
4 1998 32,764 8,087 220
5 1999 33,561 9,348 249
6 2000 34,121 9,718 254
7 2001 35,041 9,525 243
8 2002 36,526 10,362 253
9 2003 38,178 10,351 242

10 2004 40,618 11,217 247 240
11 2005 41,814 10,756 230 240
12 2006 42,490 11,470 241 242
13 2007 43,206 11,975 247 243 241
14 2008 43,539 11,340 233 244 239
15 2009 43,951 10,560 214 240 233

Period Selected 244 241

Note: Shaded cells show calendar years used in selected 5-year average.

TABLE 2-12
SANTA CLARITA WATER DIVISION - BASE DAILY PER CAPITA WATER USE

Base Period Year Distribution
System

Population

Annual System
Gross Water

Use (AFY)

Annual Daily Per
Capita Water Use

(GPCD)

10-Year
Average
(GPCD)

5-Year
Average
(GPCD)

Sequence
Year

Calendar
Year

1 1995 83,628 19,898 212
2 1996 84,784 22,006 232
3 1997 84,634 22,456 237
4 1998 86,394 20,319 210
5 1999 88,642 24,513 247
6 2000 93,128 25,280 242
7 2001 97,430 25,544 234
8 2002 101,230 28,434 251
9 2003 104,427 27,092 232

10 2004 109,189 29,191 239 234
11 2005 113,897 28,921 227 235
12 2006 118,385 30,302 229 235
13 2007 121,903 31,355 230 234 231
14 2008 122,631 30,476 222 235 229
15 2009 123,302 27,816 201 231 222

Period Selected 235 231

Note: Shaded cells show calendar years used in selected 5-year average.
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TABLE 2-13
VALENCIA WATER COMPANY - BASE DAILY PER CAPITA WATER USE

Base Period Year Distribution
System

Population

Annual System
Gross Water
Use (AFY)

(a)

Annual Daily Per
Capita Water Use

(GPCD)

10-Year
Average
(GPCD)

5-Year
Average
(GPCD)

Sequence
Year

Calendar
Year

1 1995 57,012 17,543 275
2 1996 59,895 19,721 294
3 1997 62,826 22,131 314
4 1998 69,168 19,874 257
5 1999 73,353 22,735 277
6 2000 77,476 25,190 290
7 2001 84,420 24,715 261
8 2002 90,556 28,360 280
9 2003 96,618 28,779 266

10 2004 102,451 30,234 263 278
11 2005 106,983 29,473 246 275
12 2006 108,043 30,646 253 271
13 2007 109,324 32,286 264 266 258
14 2008 110,443 32,419 262 266 258
15 2009 111,876 30,027 240 263 253

Period Selected 278 258

Notes: Shaded cells show calendar years used in selected 5-year average.

(a) Excludes recycled water use in years 2003-2009.

2.6.2 Urban Water Use Targets for SBX7-7 Reduction

In addition to calculating base gross water use, SBX7-7 requires that NCWC, SCWD and VWC,
as retail purveyors, identify their demand reduction targets for year 2015 and 2020 by utilizing
one of four options:

o Option 1. 80 percent of baseline GPCD water use (i.e., a 20 percent reduction).

o Option 2. The sum of the following performance standards: indoor residential use
(provisional standard set at 55 GPCD); plus landscape use, including
dedicated and residential meters or connections equivalent to the State
Model Landscape Ordinance (80 percent ETo existing landscapes,
70 percent of ETo for future landscapes); plus 10 percent reduction in
baseline commercial, industrial institutional use by 2020.

o Option 3. 95 percent of the applicable state hydrologic region target as set in the
DWR “20x2020 Water Conservation Plan” (February, 2010) (20x2020
Plan).

o Option 4. Savings by Water Sector: this provisional method developed by DWR,
identifies water savings obtained through identified practices and
subtracts them from the base daily per capita water use value identified
for the water supplier.

Option 2 and Option 4 were considered and not selected because they required data not
currently being collected within the purveyors service areas.
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The CLWA service area is within the South Coast Hydrologic Region (#4) as defined by DWR
and this hydrologic region has been assigned a 2020 water use target of 149 GPCD per the
DWR 20x2020 Plan. Therefore, in order to use Option 3, each purveyor’s daily per capita water
use for the 5-year base period would have to be close to 95 percent of the 149 GPCD target, or
142 GPCD. Since none of the purveyors 5-year base period is within this limit, as shown in
Table 2-14, none of the purveyors chose this option as the target method.

TABLE 2-14
OPTION 3 – 95 PERCENT OF STATE HYDROLOGIC REGION TARGET

Purveyor 5-Year Base Period 95% of 5-Year Base Period (149 GPCD)

NCWD 241 229 > 149
SCWD 231 219 > 149
VWC 258 245 > 149

Option 1 is the simplest of the options provided and requires reduction to 80 percent of baseline
per capita water use. Option 1 is also the most conservative of the four Options provided. Each
of the purveyors selected Option 1 to calculate its SBX7-7 target.

This results in the 2020 GPCD targets for the purveyors as shown in Tables 2-15, 2-17, and 2-
19. Each purveyor plans to meet the proposed 20X2020 water use targets implementing
conservation methods that are discussed in Chapter 7 Demand Management Measures, as well
as with recycled water as described in Chapter 4, Recycled Water. Tables 2-16, 2-18, and 2-20,
show the calculation of reduction in demand required by each purveyor. SBX7-7 allows for both
conservation and recycled water supply to assist in meeting these SBX7-7 conservation
requirements.

The 2015 and 2020 projected consumption without additional reduction shown in Tables 2-16,
2-18, to 2-20 are calculated in accordance with SBX7-7 and, therefore, do not match the
projected deliveries in Tables 2-4, 2-5 and 2-6 which are based on purveyors’ master planning
documents.

TABLE 2-15
NCWD - COMPONENTS OF TARGET DAILY PER CAPITA WATER USE

Period Value Unit

10-year period selected for baseline GPCD First Year 1999 Last Year 2008

5-year period selected for maximum allowable GPCD First Year 2003 Last Year 2007

Highest 10-year Average 244 GPCD

Highest 5-year Average 241 GPCD

Compliance Water Use Target (20% Reduction on 10yr) 195 GPCD
Minimum Water Use Reduction Requirement

(5% Reduction 5yr) 229 GPCD

2020 Target 195 GPCD

2015 Interim Target 219 GPCD

Methodology Used Option #1
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TABLE 2-16
NCWD - SBX7-7 CONSERVATION SAVINGS SUMMARY

Description Units
2015 Interim

Target
2020 Compliance

Target

Base Daily Water Use GPCD 244 244

Population GPCD 49,933 54,559

Method 1 Compliance Target GPCD 219 195

GPCD Reduction 24 49

% Reduction 10% 20%

Projected Consumption w/out additional Reduction AFY 13,647 14,912

Projected Consumption at Goal AFY 12,283 11,929

Reduction to Meet Target AFY 1,365 2,982

TABLE 2-17
SCWD - COMPONENTS OF TARGET DAILY PER CAPITA WATER USE

Period Value Unit

10-year period selected for baseline GPCD First Year 1997 Last Year 2006

5-year period selected for maximum allowable GPCD First Year 2003 Last Year 2007

Highest 10-year Average 235 GPCD

Highest 5-year Average 231 GPCD

Compliance Water Use Target (20% Reduction on 10yr) 188 GPCD
Minimum Water Use Reduction Requirement

(5% Requirement 5yr) 219 GPCD

2020 Target 188 GPCD

2015 Interim Target 212 GPCD

Methodology Used Option #1

TABLE 2-18
SCWD - SBX7-7 CONSERVATION SAVINGS SUMMARY

Description Units
2015 Interim

Target
2020 Compliance

Target

Base Daily Water Use GPCD 235 235

Population GPCD 133,868 143,544

Method 1 Compliance Target GPCD 212 188

GPCD Reduction 24 47

% Reduction 10% 20%

Projected Consumption w/out additional Reduction AFY 35,239 37,786

Projected Consumption at Goal AFY 31,715 30,229

Reduction to Meet Target AFY 3,524 7,557
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TABLE 2-19
VWC - COMPONENTS OF TARGET DAILY PER CAPITA WATER USE

Period Value Unit

10-year period selected for baseline GPCD First Year 1995 Last Year 2004

5-year period selected for maximum allowable GPCD First Year 2003 Last Year 2007

Highest 10-year Average 278 GPCD

Highest 5-year Average 258 GPCD

Compliance Water Use Target (20% Reduction on 10yr) 222 GPCD
Minimum Water Use Reduction Requirement

(5% Reduction 5yr) 245 GPCD

2020 Target 222 GPCD

2015 Interim Target 250 GPCD

Methodology Used Option #1

TABLE 2-20
VWC – SBX7-7 CONSERVATION SAVINGS SUMMARY

Description Units
2015 Interim

Target
2020 Compliance

Target

Base Daily Water Use GPCD 278 278

Population GPCD 127,241 138,862

Method 1 Compliance Target GPCD 250 222

GPCD Reduction 28 56

% Reduction 10% 20%

Projected Consumption w/out additional Reduction AFY 39,623 43,242

Projected Consumption at Goal AFY 35,661 34,593

Reduction to Meet Target AFY 3,962 8,648

LACWWD 36 is not required to comport with the requirements of SBX7-7. However the District
does implement conservation measures and will contribute to the conservation savings as
indicated in Table 2-21.

TABLE 2-21
LACWWD 36 – CONSERVATION SAVINGS

Description Units 2015 2020

Projected Consumption w/out additional Reduction AFY 1,759 2,189

Projected Consumption at Goal AFY 1,583 1,751

Reduction to Meet Target AFY 176 438
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2.6.3 Purveyor Projections and SBX7-7 Objectives

Table 2-22 summarizes the retail purveyors’ projected water demands through 2050. This
summary includes demands without conservation, based on the purveyors’ projected water
demands shown in Table 2-2, and with conservation, using the SBX7-7 requirements discussed
previously in Section 2.6.2. Appendix C includes demand projections for a single-dry water year
and a multiple-dry year period, assuming a ten percent increase in demand without
conservation in dry years. It should be noted that the SBX7-7 conservation requirements do not
change for different year types, so those requirements in the dry years shown in Appendix C are
the same as SBX7-7 requirements shown in Table 2-22.

The demand reductions required to comply with SBX7-7 may be achieved through a
combination of water conservation measures and the use of recycled water. The anticipated
increase in recycled water use after 2020 could potentially reduce the quantity of water
conservation needed to achieve the SBX7-7 goals. However, the water conservation amounts
achieved by 2020 are assumed in this Plan to be maintained through 2050. These amounts
plus planned recycled water use will exceed the SBX7-7 water reduction requirements for the
period 2020-2050. Thus potable water reductions shown in Table 2-22 exceed the
requirements of SBX7-7.
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2.6.3.1 Low Income Projected Water Demands

Senate Bill 1087 requires that water use projections of a UWMP include the projected water use
for single-family and multi-family residential housing for lower income households as identified
in the housing element of any city, county, or city and county general plan in the service area of
the supplier.

Housing elements rely on the Regional Housing Needs Allocation (RHNA) generated by the
State Department of Housing and Community Development (HCD) to allocate the regional need
for housing to the regional Council of Governments (COG) (or a HCD for cities and counties not
covered by a COG) for incorporation into housing element updates. Before the housing element
is due, the HCD determines the total regional housing need for the next planning period for each
region in the state and allocates that need. The COGs then allocate to each local jurisdiction its
“fair share” of the RHNA, broken down by income categories – very low, low, moderate and
above moderate – over the housing element’s planning period.

Jurisdictions located within the region covered by the Southern California Association of
Governments (SCAG), including the County of Los Angeles, were required to submit their
adopted Housing Elements to the State Department of Housing and Community Development
by July 1, 2008.

The City of Santa Clarita and the County last updated their housing elements in 2008, and it
covers the planning period 2008-2014. These elements incorporate the formally transmitted
Los Angeles County housing allocation that was incorporated into the Final RHNA approved by
the SCAG Regional Council on July 12, 20076. The allocation for very low and low income
classes as defined by the California Health and Safety Code were the following for the City of
Santa Clarita:

Very Low – 26.0%

Low – 16.2%

Neither the SCAG RHNA nor the City of Santa Clarita and County housing elements further
classify the allocation of low income households into single-family and multi-family residential
housing units. For this reason, it is not possible to project water use for lower income
households by this specific land use category. However, to remain consistent with the intent of
the SB 1087 legislation and also to comply with the UWMP Planning Act, the water use
projections for very low and low residential income households based on the income category
were identified and their classification percentage was applied to the purveyor’s calculated
demand projections as shown in Table 2-23 on the following page.

Note that the current planning period for the RHNA is January 1, 2006 to June 30, 2014. The
next RHNA planning cycle will cover January 1, 2011 to September 30, 2021. Thus, the 2015
UWMP update will need to be updated with the next RHNA planning cycle and classification
percentages.

6
Final Regional Housing Need Allocation Plan - Planning Period (January 1, 2006 - June 30, 2014) for Jurisdictions
within the Six-County SCAG Region (approved by the SCAG Regional Council on July 12, 2007);
http://www.scag.ca.gov/housing/pdfs/rhna/RHNA_FinalAllocationPlan071207.pdf
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The City of Santa Clarita and/or County will not deny or condition approval of water services, or
reduce the amount of services applied for by any proposed development unless one of the
following occurs:

City of Santa Clarita and the County specifically finds that it does not have sufficient
water supply.

City of Santa Clarita and the County is subject to a compliance order issued by the State
Department of Public Health (DPH) that prohibits new water connections.

The applicant has failed to agree to reasonable terms and conditions relating to the
provision of services.

TABLE 2-23
LOW INCOME DEMANDS(a)(b)

2015 2020 2025 2030 2035 2040 2045 2050

LACWWD 36

Demand w/ Conservation(c) 1,583 1,801 2,145 2,489 2,833 3,177 3,520 3,864

Very Low(d) 412 468 558 647 737 826 915 1,005

Low(e) 256 292 347 403 459 515 570 626

Subtotal 668 760 905 1,050 1,195 1,341 1,486 1,631
NWCD

Demand w/ Conservation(c) 11,406 11,764 13,440 15,115 16,791 18,466 20,142 21,818

Very Low(d) 2,966 3,059 3,494 3,930 4,366 4,801 5,237 5,673

Low(e) 1,848 1,906 2,177 2,449 2,720 2,992 3,263 3,534

Subtotal 4,813 4,964 5,672 6,379 7,086 7,793 8,500 9,207
SCWD

Demand w/ Conservation(c) 28,209 27,757 30,938 34,119 37,300 40,481 43,662 46,843

Very Low(d) 7,334 7,217 8,044 8,871 9,698 10,525 11,352 12,179

Low(e) 4,570 4,497 5,012 5,527 6,043 6,558 7,073 7,589

Subtotal 11,904 11,713 13,056 14,398 15,741 17,083 18,425 19,768
VWC

Demand w/ Conservation(c) 31,145 30,586 33,714 36,841 39,969 43,097 46,224 49,352

Very Low(d) 8,098 7,952 8,766 9,579 10,392 11,205 12,018 12,831

Low(e) 5,045 4,955 5,462 5,968 6,475 6,982 7,488 7,995

Subtotal 13,143 12,907 14,227 15,547 16,867 18,187 19,507 20,826
Total 30,529 30,345 33,860 37,374 40,889 44,403 47,917 51,432

Notes:
(a) Demands already included within purveyor projections.
(b) 2007 Adopted SCAG RHNA; allocation for very low income (26.0%) and low income (16.2%).
(c) From Table 2-22.
(d) 26.0% of total purveyor Demand w/ Conservation.
(e) 16.2% of total purveyor Demand w/ Conservation.
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2.7 Other Factors Affecting Water Usage

A major factor that affects water usage is weather. Historically, when the weather is hot and dry,
water usage increases. The amount of increase varies according to the number of consecutive
years of hot, dry weather and the conservation activities imposed. During cool, wet years,
historical water usage has decreased, reflecting less water usage for exterior landscaping. This
factor is discussed below in detail.

2.7.1 Weather Effects on Water Usage

California faces the prospect of significant water management challenges due to a variety of
issues including population growth, regulatory restrictions and climate change. Climate change
is of special concern because of the range of possibilities and their potential impacts on
essential operations, particularly operations of the SWP. The most likely scenarios involve
increased temperatures, which will reduce the Sierra Nevada snowpack and shift more runoff to
winter months, and accelerated sea level rise. These changes can cause major problems for
the maintenance of the present water export system since water supplies are conveyed through
the fragile levee system of the Sacramento-San Joaquin Delta. The other much-discussed
climate scenario or impact is an increase in precipitation variability, with more extreme drought
and flood events posing additional challenges to water managers7.

Figure 2-2 shows the purveyors overall water use since 2000 as well as total precipitation
occurring over the same time period. Past studies have indicated that during dry years within
the Santa Clarita Valley, demands can increase from between five to ten percent. This analysis
assumes a conservative ten percent increase in per capita demands during dry periods.

Figure 2-3 shows the purveyors average annual monthly water use since 2002. In the Santa
Clarita Valley, the largest amount of water use occurs during the end of summer and in the
beginning of fall months (July, August and September). Water is used least in the cooler
months leading into spring (February, March). This variation gives some indication about how
weather affects water demands in the CLWA service area.

2.7.2 Conservation Effects on Water Usage

In recent years, water conservation has become an increasingly important factor in water supply
planning in California. Since the 2005 UWMP there have been a number of regulatory changes
related to conservation including new standards for plumbing fixtures, a new landscape
ordinance, a state universal retrofit ordinance, new Green Building standards, demand reduction
goals and more. The California plumbing code has also instituted requirements for new
construction that mandate the installation of ultra low-flow toilets and low-flow showerheads.

During the 1987 to 1992 drought period, overall water requirements due to the effects of hot, dry
weather were projected to increase by approximately ten percent. As a result of extraordinary
conservation measures enacted during the period, the overall water requirements actually
decreased by more than ten percent.

7
Final California Water Plan Update 2009 Integrated Water Management: Bulletin 160.
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Residential, commercial, and industrial usage can be expected to decrease as a result of the
implementation of more aggressive water conservation practices. In southern California, the
greatest opportunity for conservation is in developing greater efficiency and reduction in
landscape irrigation. The irrigation demand can typically represent as much as seventy percent
of the water demand for residential customers depending on lot size and amount of irrigated turf
and plants. Conservation efforts will increasingly target this component of water demand.

FIGURE 2-2
HISTORICAL WATER USE AND PRECIPITATION

Sources: Precipitation data provided from rain gage Newhall-Soledad 32c. Total water use from Table 2-1.
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FIGURE 2-3 
AVERAGE MONTHLY RETAIL CONSUMPTION 
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Section 3: Water Resources

3.1 Overview

This section describes the water resources available to CLWA and the purveyors for the next
forty years. The suppliers’ existing water resources include wholesale (imported) supplies, local
groundwater, recycled water and water from existing groundwater banking programs. Planned
supplies include new groundwater production as well as additional banking programs. These
existing and planned supplies are summarized in Table 3-1 and discussed in more detail in this
section.

The distribution of water supplies presented in this UWMP does not represent an allocation of
water rights among the retail water purveyors. Local and imported water resources in the Santa
Clarita Valley are managed cooperatively between CLWA and the purveyors. Just as the
demands on the sources of supply were identified on an individual purveyor basis in Section 2,
the existing and planned sources of supply have also been broken down by source on an
individual purveyor basis. These tables have been included in Appendix C.
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The term "dry" is used throughout this chapter and in subsequent chapters concerning water
resources and reliability as a measure of supply availability. As used in this Plan, dry years are
those years when supplies are the lowest, which occurs primarily when precipitation is lower
than the long-term average precipitation. The impact of low precipitation in a given year on a
particular source of supply may differ based on how low the precipitation is, or whether the year
follows a high-precipitation year or another low-precipitation year. For the SWP, a low-
precipitation year may or may not affect supplies, depending on how much water is in SWP
storage at the beginning of the year. Also, dry conditions can differ geographically. For
example, a dry year can be local to the Valley area (thereby affecting local groundwater
replenishment and production), local to northern California (thereby affecting SWP water
deliveries), or statewide (thereby affecting both local groundwater and the SWP). When the
term "dry" is used in this Plan, statewide drought conditions are assumed, affecting both local
groundwater and SWP supplies at the same time.

3.2 Wholesale (Imported) Water Supplies

CLWA’s imported water supplies consist primarily of SWP supplies, which were first delivered to
CLWA in 1980. From the SWP, CLWA also has access to water from Flexible Storage
Accounts in Castaic Lake, which are planned for dry-year use, but are not strictly limited as
such. More detail on SWP supplies is provided in Section 3.2.1. In addition to its SWP
supplies, CLWA has an imported surface supply from the Buena Vista Water Storage District
(BVWSD) and Rosedale Rio-Bravo Water Storage District (RRBWSD) in Kern County, which
was first delivered to CLWA in 2007. More information on this supply is provided in
Section 3.2.2. CLWA wholesales both these imported supplies to each of the local retail water
purveyors. Additionally, Newhall Land has acquired a water transfer supply from a source in
Kern County. This supply, referred to as Nickel water, would be made available to VWC
through CLWA.

3.2.1 State Water Project Supplies

3.2.1.1 Background

3.2.1.1.1 SWP Facilities

The SWP is the largest state-built, multi-purpose water project in the country. It was authorized
by the California State Legislature in 1959, with the construction of most initial facilities
completed by 1973. Today, the SWP includes 28 dams and reservoirs, 26 pumping and
generating plants and approximately 660 miles of aqueducts. The primary water source for the
SWP is the Feather River, a tributary of the Sacramento River. Storage released from Oroville
Dam on the Feather River flows down natural river channels to the Sacramento-San Joaquin
River Delta (Delta). While some SWP supplies are pumped from the northern Delta into the
North Bay Aqueduct, the vast majority of SWP supplies are pumped from the southern Delta
into the 444-mile-long California Aqueduct. The California Aqueduct conveys water along the
west side of the San Joaquin Valley to Edmonston Pumping Plant, where water is pumped over
the Tehachapi Mountains and the aqueduct then divides into the East and West Branches.
CLWA takes delivery of its SWP water at Castaic Lake, a terminal reservoir of the West Branch.
From Castaic Lake, CLWA delivers its SWP supplies to the local retail water purveyors through
an extensive transmission pipeline system.
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3.2.1.1.2 SWP Water Supply Contracts

SWP Water Supplies

In the early 1960s, DWR entered into individual SWP Water Supply Contracts with urban and
agricultural public water supply agencies located throughout northern, central and southern
California for SWP water supplies. CLWA is one of 29 water agencies (commonly referred to as
“contractors”) that have an SWP Water Supply Contract with DWR. Each SWP contractor’s
SWP Water Supply Contract contains a “Table A,” which lists the maximum amount of contract
water supply, or “Table A water,” an agency may request each year throughout the life of the
contract. The Table A Amounts in each contractor’s SWP Water Supply Contract ramped up
over time, based on projections at the time the contracts were signed of future increases in
population and water demand, until they reached a maximum Table A Amount. Most
contractor’s Table A Amounts reached their maximum levels in the early to mid 1990s. Table A
Amounts are used in determining each contractor’s proportionate share, or “allocation,” of the
total SWP water supply DWR determines to be available each year.

The total planned annual delivery capability of the SWP and the sum of all contractors’
maximum Table A amounts was originally 4.23 MAF. The initial SWP storage facilities were
designed to meet contractors’ water demands in the early years of the SWP, with the
construction of additional storage facilities planned as demands increased. However,
essentially no additional SWP storage facilities have been constructed since the early 1970s.
SWP conveyance facilities were generally designed and have been constructed to deliver
maximum Table A amounts to all contractors. After the permanent retirement of some Table A
amount by two agricultural contractors in 1996, the maximum Table A amounts of all SWP
contractors now totals about 4.17 MAF. Currently, CLWA’s annual Table A Amount is
95,200 AF8.

The primary supply of SWP water made available under the SWP Water Supply Contracts is
allocated Table A supply. An estimation of Table A supply availability is provided in
Section 3.2.1.2. Each contractor has some flexibility in managing the Table A supply allocated
to it in a given year. A contractor may take delivery of that supply for direct use or storage
within its service area, store that water outside its service area for later withdrawal and use
within its service area, or carry over a portion of that supply for storage on an as-available-basis
in SWP reservoirs, for delivery the following year.

8
CLWA’s original SWP Water Supply Contract with DWR was amended in 1966 for a maximum annual Table A
Amount of 41,500 AF. In 1991, CLWA purchased 12,700 AF of annual Table A Amount from a Kern County water
district, and in 1999 purchased an additional 41,000 AF of annual Table A Amount (“41K transfer”) from another
Kern County water district, for a current total annual Table A Amount of 95,200 AF. Later in 1999 legal action was
filed challenging the sufficiency of the Environmental Impact Report (“EIR”) prepared in connection with the 41K
transfer. (Friends of the Santa Clara River v. Castaic Lake Water Agency, LASC Case No. BS 056954.) In late
2004, CLWA approved a revised EIR for the 41K transfer (“2004 EIR”). In 2005, new legal actions were filed (and
subsequently consolidated) in the Los Angeles County Superior Court (LASC) challenging the sufficiency of the
2004 EIR. (Planning & Conservation League v. Castaic Lake Water Agency, LASC Consolidated Case No. BS
098724.) On December 17, 2009, the Court of Appeal, Second District, issued a published decision upholding the
sufficiency of the 2004 EIR under the California Environmental Quality Act (“CEQA”). (Planning & Conservation
League v. Castaic Lake Water Agency (2009) 180 Cal.App.4th 210) Remittitur was issued on March 19, 2010, and
final Judgment was entered on July 12, 2010. The entry of final Judgment by the LASC concluded eleven years of
legal challenges concerning the sufficiency of the 41K transfer EIRs prepared by CLWA, and it resolved all issues
that may have remained concerning the adequacy of the 2004 EIR and the finality of the 41K transfer.
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In addition to Table A supplies, the SWP Water Supply Contracts provide for additional types of
water that may periodically be available, including “Article 21” water and Turnback Pool water.
Article 21 water (which refers to the SWP contract provision defining this supply) is water that
may be made available by DWR when excess flows are available in the Delta (i.e., when Delta
outflow requirements have been met, SWP storage south of the Delta is full and conveyance
capacity is available beyond that being used for SWP operations and delivery of allocated and
scheduled Table A supplies). Article 21 water is made available on an unscheduled and
interruptible basis and is typically available only in average to wet years, generally only for a
limited time in the late winter. The Turnback Pool is a program through which contractors with
allocated Table A supplies in excess of their needs in a given year may “turn back” that excess
supply for purchase by other contractors who need additional supplies that year. The Turnback
Pool can make water available in all types of hydrologic years, although generally less excess
water is turned back in dry years. As urban contractor demands have increased, the amount of
water turned back and available for purchase has diminished.

The availability of Article 21 water and Turnback Pool water is uncertain. When available, these
supplies provide additional water that CLWA may be able to use, either directly to meet
demands or for later use after storage in its groundwater banking programs. Due to the
uncertainty in availability of Article 21 water and Turnback Pool water, supplies of these types of
SWP water are not included in this report. However, to the extent CLWA is able to make use of
these supplies when available, CLWA may be able to improve the reliability of its SWP supplies
beyond the values used throughout this Plan.

While not specifically provided for in the SWP Water Supply Contracts, DWR has in critically dry
years created Dry Year Water Purchase Programs for contractors needing additional supplies.
Through these programs, water is purchased by DWR from willing sellers in areas that have
available supplies and is then sold by DWR to contractors willing to purchase those supplies.
The availability of these supplies is uncertain, and are therefore not included in this report.
However, CLWA’s access to these supplies when they are available would enable it to improve
the reliability of its dry-year supplies beyond the values used throughout this report.

Flexible Storage Account

As part of its water supply contract with DWR, CLWA has access to a portion of the storage
capacity of Castaic Lake. This Flexible Storage Account allows CLWA to utilize up to 4,684 AF
of the storage in Castaic Lake. Any of this amount that CLWA borrows must be replaced by
CLWA within five years of its withdrawal. CLWA manages this storage by keeping the account
full in normal and wet years and then delivering that stored amount (or a portion of it) during dry
periods. The account is refilled during the next year that adequate SWP supplies are available
to CLWA to do so. In 2005, CLWA negotiated with Ventura County SWP contractor agencies to
obtain the use of their Flexible Storage Account. This allows CLWA access to another 1,376 AF
of storage in Castaic Lake. CLWA access to this additional storage is available on a year-to-
year basis through 2015. While it is expected that CLWA and Ventura County will extend the
existing flexible storage agreement beyond the 2015 term, it is not assumed to be available
beyond 2015 in this Plan.

3.2.1.1.3 Factors Affecting SWP Table A Supplies
While Table A identifies the maximum annual amount of Table A water a SWP contractor may
request, the amount of SWP water actually available and allocated to SWP contractors each
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year is dependent on a number of factors and can vary significantly from year to year. The
primary factors affecting SWP supply availability include: the availability of water at the source
of supply in northern California, the ability to transport that water from the source to the primary
SWP diversion point in the southern Delta and the magnitude of total contractor demand for that
water.

Availability of SWP Source Water

SWP supplies originate in northern California, primarily from the Feather River watershed. The
availability of these supplies is dependent on the amount of precipitation in the watershed, the
amount of that precipitation that runs off into the Feather River, water use by others in the
watershed and the amount of water in storage in the SWP’s Lake Oroville at the beginning of
the year. Variability in the location, timing, amount and form (rain or snow) of precipitation, as
well as how wet or dry the previous year was, produces variability from year to year in the
amount of water that flows into Lake Oroville. However, Lake Oroville acts to regulate some of
that variability, storing high inflows in wetter years that can be used to supplement supplies in
dry years with lower inflows.

As discussed in Section 1.6 and in DWR’s 2009 Reliability Report, climate change adds another
layer of uncertainty in estimating the future availability of SWP source water. Current literature
suggests that global warming may change precipitation patterns in California from the patterns
that occurred historically. While different climate change models show differing effects, potential
changes could include more precipitation falling in the form of rain rather than snow and earlier
snowmelt, which would result in more runoff occurring in the winter rather than spread out over
the winter and spring.

Ability to Convey SWP Source Water

As discussed previously, water released from Lake Oroville flows down natural river channels
into the Delta. The Delta is a network of channels and reclaimed islands at the confluence of
the Sacramento and San Joaquin rivers. The SWP and the federal Central Valley Project (CVP)
use Delta channels to convey water to the southern Delta for diversion, making the Delta a focal
point for water distribution throughout the state.

A number of issues affecting the Delta can impact the ability to divert water supplies from the
Delta, including water quality, fishery protection and levee system integrity. Water quality in the
Delta can be adversely affected by both SWP and CVP diversions, which primarily affect
salinity, as well as by urban discharge and agricultural runoff that flows into the Delta, which can
increase concentrations of constituents such as mercury, organic carbon, selenium, pesticides,
toxic pollutants and reduce dissolved oxygen. The Delta also provides a unique estuarine
habitat for many resident and migratory fish species, some of which are listed as threatened or
endangered. The decline in some fish populations is likely the result of a number of factors,
including water diversions, habitat destruction, degraded water quality and the introduction of
non-native species. Delta islands are protected from flooding by an extensive levee system.
Levee failure and subsequent island flooding can lead to increased salinity requiring the
temporary shut down of SWP pumps.

In order to address some of these issues, SWP and CVP operations in the Delta are limited by a
number of regulatory and operational constraints. These constraints are primarily incorporated
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into the State Water Resources Control Board’s (SWRCB) Water Rights Decision 1641
(D-1641), which establishes Delta water quality standards and outflow requirements that the
SWP and CVP must comply with. In addition, SWP and CVP operations are further constrained
by requirements included in Biological Opinions (BOs) for the protection of threatened and
endangered fish species in the Delta, issued by the United States Fish and Wildlife Service
(FWS) in December 2008 and the National Marine Fishery Service (NMFS) in June 2009. The
requirements in the BOs are based on real-time physical and biological phenomena (such as
turbidity, water temperature and location of fish), which results in uncertainty in estimating
potential impacts on supply of the additional constraints imposed by the BOs.

Demand for SWP Water

The reliability of SWP supplies is affected by the total amount of water requested and used by
SWP contractors, since an increase in total requests increases the competition for limited SWP
supplies. As previously mentioned, contractor Table A Amounts in the SWP Water Supply
Contracts ramped up over time, based on projected increases in population and water demand
at the time the contracts were signed. Urban SWP contractors’ requests for SWP water were
low in the early years of the SWP, but have increased steadily over time, although more slowly
than the ramp-up in their Table A Amounts, which reached a maximum for most contractors in
the early to mid 1990s. Since that time, urban contractors’ requests for SWP water have
continued to increase until recent years when nearly all SWP contractors are requesting their
maximum Table A Amounts.

Consistent with other urban SWP contractors, SWP deliveries to CLWA have increased as its
requests for SWP water have increased. Historical total SWP deliveries to CLWA are shown at
the end of this Section 3.2 in Table 3-3. The table shows deliveries to the service area for
supply to the purveyors, as well as delivery to storage programs outside the service area. A
breakdown of Table 3-3 showing how much imported supply was delivered to each purveyor is
provided in Appendix H. SWP demand projections provided by CLWA to DWR are shown at the
end of this Section 3.2 in Table 3-4. CLWA demand projections provided to DWR are typically
conservative in order to maximize water deliveries available to CLWA in any given year for both
deliveries to purveyors and current and future storage programs.

3.2.1.2 SWP Table A Supply Assessment

The “State Water Project Delivery Reliability Report” (Reliability Report), prepared biennially by
DWR, assists SWP contractors and local planners in assessing the reliability of the SWP
component of their overall supplies. In its 2009 update of the Reliability Report, DWR provides
SWP supply estimates for SWP contractors to use in their planning efforts, including for
preparing their 2010 Urban Water Management Plans. The 2009 Reliability Report includes
DWR’s estimates of SWP water delivery reliability under both current (2009) and future (2029)
conditions.

3.2.1.2.1 Analysis Assumptions

DWR’s estimates of SWP deliveries are based on a computer model that simulates monthly
operations of the SWP and CVP systems. Key inputs to the model include the facilities included
in the system, hydrologic inflows to the system, regulatory and operational constraints on
system operations and contractor demands for SWP water. In conducting its model studies,
DWR must make assumptions regarding each of these key inputs.
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In the model studies for the 2009 Reliability Report, DWR assumed existing facilities for the
analyses of both current and future conditions, with no additional storage or significant
improvements to convey water through or past the Delta. Hydrologic inflows to the model are
based on 82 years of historical inflows (1922 through 2003), adjusted to reflect current and
future levels of development in the source areas. Hydrologic inflows for the future conditions
analysis were further adjusted to reflect potential impacts due to climate change and
accompanying sea level rise. The 2009 Reliability Report model studies include current
regulatory and operational constraints in the analyses of both current and future conditions,
including D-1641, the 2008 FWS BO and the 2009 NMFS BO. Contractor demands for SWP
water used in the analysis of current conditions are derived from recent historical data and
information from the contractors. Contractor demands for the future conditions analysis are
assumed at maximum Table A Amounts in all 82 years of the simulation.

3.2.1.2.2 Analysis Results

DWR’s 2009 Reliability Report estimates that for all contractors combined, the SWP can deliver
a total Table A supply of 60 percent of total maximum Table A Amounts on a long-term average
basis, under both current and future conditions. In the worst-case single critically dry year,
DWR estimates the SWP can deliver a total Table A supply of seven percent of total maximum
Table A Amounts under current conditions and eleven percent under future conditions. During
multiple-year dry periods, DWR estimates the SWP can deliver a total Table A supply averaging
34 to 36 percent of total maximum Table A Amounts under current conditions and 28 to 32
percent under future conditions.

The results DWR presents in its 2009 Reliability Report are of total SWP Table A deliveries,
which it also expresses as a percentage of total maximum Table A Amounts. However, these
percentages are SWP-wide averages and do not reflect the differences among contractors in
assumed SWP requests and use, and the differing allocations to individual contractors that
result. For this reason, DWR also made available on its website more detailed results from the
same model studies presented in the 2009 Reliability Report, showing SWP deliveries to each
contractor (http://baydeltaoffice.water.ca.gov/swpreliability/index.cfm).

For this Plan, SWP Table A supplies to CLWA were taken from DWR’s more detailed,
contractor-specific delivery data from its analyses for the 2009 Reliability Report. DWR’s
analysis of current (2009) conditions is used in this Plan to estimate 2010 SWP supplies and its
analysis of future (2029) conditions is used to estimate 2030-2050 SWP supplies. As
suggested by DWR, SWP supplies for the five-year increments between 2010 and 2030 are
interpolated between these values. Since SWP demands cannot increase beyond the
maximum demands assumed in the future conditions analysis, SWP supplies for years beyond
2030 are assumed to be the same as for 2030.

Table 3-2 shows CLWA’s contractor-specific SWP supplies projected to be available in
average/normal years (based on the average delivery over the study’s historic hydrologic period
from 1922 through 2003). Table 3-2 also summarizes estimated SWP supply availability in a
single dry year (based on a repeat of the worst-case historic hydrologic conditions of 1977) and
over a multiple dry year period (based on a repeat of the historic four-year drought of 1931
through 1934).
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TABLE 3-2
SWP TABLE A SUPPLY RELIABILITY (AF)(a)(b)

Wholesaler (Supply Source) 2010 2015 2020 2025 2030-2050

Average Water Year(c)

DWR (SWP)
Table A Supply 58,300 58,100 57,900 57,600 57,400
% of Table A Amount

(d)
61% 61% 61% 61% 60%

Single Dry Year(e)

DWR (SWP)
Table A Supply 12,800 11,900 11,000 10,000 9,100
% of Table A Amount 13% 12% 12% 11% 10%

Multi-Dry Year(f)

DWR (SWP)

Table A Supply 32,800 32,900 32,900 33,000 33,000
% of Table A Amount 34% 35% 35% 35% 35%

Notes:
(a) Supplies to CLWA provided by DWR from detailed delivery results from the analyses presented in DWR’s “2009

SWP Delivery Reliability Report.” As indicated in the 2009 Reliability Report, the supplies are based on existing
SWP facilities and current regulatory and operational constraints.

(b) Table A supplies include supplies allocated in one year that are carried over for delivery the following year.
(c) Based on average deliveries over the study’s historic hydrologic period of 1922 through 2003.
(d) Supply as a percentage of CLWA’s Table A Amount of 95,200 AF.
(e) Based on the worst case historic single dry year of 1977.
(f) Supplies shown are annual averages over four consecutive dry years, based on the historic four-year dry period

of 1931-1934.

3.2.1.2.3 Potential Future SWP Supplies

An ongoing planning effort to increase long-term supply reliability for both the SWP and CVP is
taking place through the Bay Delta Conservation Plan (BDCP) process. The co-equal goals of
the BDCP are to improve water supply and restore habitat in the Delta. The BDCP is being
prepared through a collaboration of state, federal and local water agencies, state and federal
fish agencies environmental organizations and other interested parties. Several “isolated
conveyance system” alternatives are being considered in the plan that would divert water from
the north Delta to the south Delta where water is pumped into the south-of-Delta stretches of the
SWP and CVP. The new conveyance facilities would allow for greater flexibility in balancing the
needs of the estuary with reliable water supplies.

In December 2010, DWR released a “Highlights of the BDCP” document that summarizes the
activities and expected outcomes of the BDCP. The results of preliminary analysis included in
the document indicate the proposed conveyance facilities may increase the combined average
long-term water supply to the SWP and CVP from 4.7 MAF per year to 5.9 MAF/year. This
would represent an increase in SWP supply reliability from 60 to 75 percent. Planned
completion of the BDCP and corresponding environmental analysis documents is early 2013.

DWR estimates of SWP supply reliability in its 2009 Reliability Report are based on existing
facilities, and so do not include the proposed conveyance facilities that are part of the BDCP.
Since this Plan uses DWR’s 2009 Reliability Report to estimate SWP supplies to CLWA, the
improvements in SWP supply reliability that would result from the proposed facilities are not
included in this Plan. Any of the proposed facilities that are completed would increase SWP
reliability beyond the values used throughout this Plan.
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3.2.1.3 Recent Changes to Factors Affecting SWP Supplies

Since the last round of UWMPs were prepared in 2005, DWR has twice updated its Reliability
Report. In each of its updates, DWR has projected further reductions in average SWP water
deliveries than were projected in 2005. The 2009 Reliability Report is the most recent update,
and identifies several emerging factors that have the potential to affect the availability and
reliability of SWP supplies. Although the 2009 Reliability Report presents a conservative
projection of SWP delivery reliability, particularly in light of events occurring since its release, it
remains the best available information concerning the SWP. Following is information and a brief
summary of several factors identified in the 2009 Reliability Report having the potential to affect
the availability and reliability of SWP supplies. A more detailed discussion of the factors
discussed below is attached as Appendix D.

A. FWS and NMFS Biological Opinions

As discussed previously in Subsection 3.2.1.1.3, in December 2008 and June 2009,
respectively, the FWS and NMFS issued BOs, with each agency concluding that the operation
of the SWP and CVP as proposed by DWR and the Bureau of Reclamation would jeopardize
the continued existence of protected species.9 As required by the Endangered Species Act
(ESA), FWS and NMFS each developed a Reasonable and Prudent Alternative (RPA) to the
proposed SWP and CVP operations, and included that RPA in its respective BO. If the RPA
terms are fully implemented, the resulting SWP and CVP operations are deemed to be in
compliance with the ESA.

The RPAs developed and adopted by FWS and NMFS impose many new restrictions and
requirements on SWP and CVP operations which can result in substantially reduced water
exports from the Delta. Preliminary estimates prepared by DWR indicate that implementation of
the RPAs in both BOs could reduce SWP deliveries by 28 to 39 percent during average and dry
conditions, respectively. Supply impacts resulting from the BO RPAs can vary from year to
year, since the operating restrictions in them are dependent upon highly variable factors such as
hydrologic and flow conditions in the Delta, migratory and reproductive patterns of the protected
species and numerous other non-SWP and non-CVP factors that impact the abundance of the
species. Moreover and as further discussed below, legal challenges have been filed against the
FWS and NMFS BOs and, should a court conclude the RPA restrictions are invalid, SWP
exports could return to higher levels.

1. FWS BO Litigation

In early 2009, the State Water Contractors, the San Luis Delta-Mendota Water Authority and
several individual State and Federal contractor water agencies filed legal challenges against the
FWS Delta smelt BO (The Consolidated Delta Smelt Cases, E.D. Cal. 1:09-CV-00407-OWW-
GSA). Plaintiffs claim that the federal defendants violated the National Environmental Policy Act
(NEPA) by failing to perform NEPA analysis prior to provisionally adopting and implementing the
FWS BO and RPA and that FWS violated the ESA and the Administrative Procedure Act (APA)
in adopting the BO’s RPA. In December 2010, the court issued a memorandum decision that
invalidated the BO and RPA in several respects and remanded the matter to FWS. Further
proceedings are expected to address interim operations of the SWP and CVP while the BO and
RPA are revised by FWS.

9
The December 15, 2008 FWS B.O. evaluated impacts to the Delta smelt. The June 4, 2009 NMFS B.O. evaluated
impacts to winter-run and spring-run Chinook salmon, steelhead, green sturgeon and resident killer whales.
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2. NMFS BO Litigation

After issuance of the NMFS BO in June 2009, the State Water Contractors and other water
agencies filed legal challenges against the NMFS salmonid BO (The Consolidated Salmon
Cases, E.D. Cal. 1:09-CV-1053-OWW-DLB). In May 2010, the court ruled that the federal
defendants violated NEPA by failing to analyze the impact of the BO and RPA on humans and
the human environment and authorized the SWP and CVP to operate in accordance with D-
1641 until the end of June 2010, unless there was a showing of jeopardy to the species or
adverse modification of its critical habitat. Motions for summary judgment to obtain a final ruling
in the cases were heard in mid-December 2010 and a decision is expected in 2011.

B. Consistency Determination Litigation

Because the Delta smelt and salmon species are also protected under California’s ESA (CESA),
the SWP and CVP are required to obtain take authorization for SWP and CVP operations from
the California Department of Fish and Game (DFG). In July 2009 and September 2009,
respectively, DFG issued “consistency determinations” pursuant to CESA and determined that
SWP and CVP operations do not violate that statute to the extent the operations are in
compliance with the RPAs set forth in the FWS and NMFS BOs. Because the consistency
determinations pose a risk that the SWP could remain bound to the terms of the RPAs even if
the BOs are overturned by a federal court, DFG’s decisions were challenged in state court by
the State Water Contractors and Kern County Water Agency. The cases are currently stayed
pending the outcome of The Consolidated Delta Smelt Cases and The Consolidated Salmon
Cases (above).10

C. Longfin Smelt Protections

Regulatory actions related to longfin smelt also have the potential to affect the availability and
reliability of SWP supplies. In February 2008, longfin smelt were listed as a “candidate” species
under CESA and DFG imposed certain interim restrictions on the SWP for protection of the
longfin smelt and its critical habitat. In February 2009, shortly before longfin smelt were officially
listed as a “threatened” species under CESA, DFG issued Incidental Take Permit No. 2081-
2009-001-03 (the Permit) to DWR, which imposes terms and conditions on the ongoing and
long-term operations of SWP facilities in the Delta. The operating restrictions under the Permit
are based in large part on the restrictions imposed on the SWP by the new FWS BO for Delta
smelt (see above). The resulting water supply reductions under the Permit depend on several
variable factors, such as Delta hydrology, migratory and reproductive patterns of longfin smelt
and other factors affecting species abundance in the Delta. Notably, DWR has not indicated
whether any particular reductions in SWP exports are likely to result from the Permit. In March
2009, a legal challenge was filed against the Permit.11 Although that litigation is currently stayed
pursuant to a stipulation of the parties, the challenge puts DFG’s ability to enforce the Permit
into question.

10
See, e.g., State Water Contractors v. Cal. Dept. of Fish and Game, Sac. Sup. Ct. Case No. 34-2010-80000552;
State Water Contractors v. Cal. Dept. of Fish and Game, Sac. Sup. Ct. Case No. 34-2010-80000560.

11
See State Water Contractors v. California Dept. of Fish and Game, et al., Sac. Sup. Ct. Case No. 34-2009-
80000203.
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D. Development of Delta Plan and Delta Flow Criteria Pursuant to New State Laws

In November 2009, the California Legislature enacted SBX7-1 as part of a multi-pronged water
package related to water supply reliability, ecosystem health and the Delta.12 Among other
things, SBX7-1 creates the Delta Stewardship Council (Council) and directs the Council to
develop a comprehensive management plan for the Delta by January 1, 2012 (the Delta Plan).
In addition, the State Water Resources Control Board (SWRCB) was directed to develop flow
criteria for the Delta to protect public trust resources, including fish, wildlife, recreation and
scenic enjoyment and DFG was required to identify quantifiable biological objectives and flow
criteria for species of concern in the Delta.

In August 2010, the SWRCB adopted Resolution No. 2010-0039 approving its report entitled
“Development of Flow Criteria for the Sacramento-San Joaquin Delta Ecosystem” (Flow
Criteria). The SWRCB report concludes that substantially higher flows are needed through the
Delta than in have occurred in previous decades in order to benefit zooplankton and various fish
species.13 Separately, in September 2010, DFG issued a draft report entitled “Quantifiable
Biological Objectives and Flow Criteria for Aquatic and Terrestrial Species of Concern
Dependent on the Delta” (DFG Report). The DFG Report is based on similar biological
objectives and recommends Delta flows similar to those set forth in the SWRCB’s Flow
Criteria.14 Notably, both the SWRCB and DFG recognize that their recommended flow criteria
for the Delta do not balance the public interest or the need to provide an adequate and reliable
water supply.15 Also of importance, both the SWRCB and DFG acknowledge that their
recommended flow criteria do not have any regulatory or adjudicatory effect; however, they may
be used to inform the Council as it prepares the Delta Plan and may be considered as the
BDCP process moves forward.16

E. Resulting Effect on SWP Supplies

DWR’s latest published report on SWP supply reliability, the 2009 Reliability Report, includes
assumptions to account for the institutional, environmental, regulatory and legal factors affecting
SWP supplies, including but not limited to water quality constraints, fishery protections, other D-
1641 requirements and the operational limitations imposed by the FWS and NMFS BOs. The
Reliability Report assumes that all of these restrictions and limitations will remain in place over
the next twenty-year period and that no actions to improve the Delta will occur, even though
numerous legal challenges, various Delta restoration processes and new legal requirements for
Delta improvements are currently underway (i.e., BDCP, Delta Vision, Delta Plan, etc.). Further,
DWR’s future conditions analysis incorporates assumptions to account for potential supply
impacts related to global climate change.17 These and other factors result in DWR presenting a
conservative projection of SWP delivery reliability in its 2009 Reliability Report.

12
SBX7-1 became effective February 3, 2010 and adds Division 35 to the California Water Code (commencing with
Section 85300). Division 35 is referred to as the Sacramento-San Joaquin Delta Reform Act of 2009.

13
(Flow Criteria at 5-8.)

14
(DFG Report at 13.)

15
(Flow Criteria at 4; DFG Report at 16.)

16
(Flow Criteria at 3, 10; DFG Report at ES-4.)

17
(See, e.g., DWR Report at 19, 29-30, Appendices A-B.)
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Conservative projections are useful from a long-range urban water supply planning
perspective.18 But it is noted that recent rulings in various legal actions and other factors
described above, among others, support higher estimates of average annual SWP deliveries
than projected in DWR’s 2009 Reliability Report. While this may lead DWR to increase its
projections in its next update of the Reliability Report, the 2009 Reliability Report remains the
best available information concerning the long-term delivery reliability of SWP supplies.
Therefore, the conservative estimates from the 2009 Reliability Report are used in this Plan.

3.2.2 Other Imported Supplies

The following supplies are now available to CLWA and the purveyors through transfers that
have been executed since 2005. These supplies are now part of the imported supplies
available to the service area.

3.2.2.1 Buena Vista-Rosedale

CLWA has executed a long-term transfer agreement for 11,000 AFY with BVWSD and
RRBWSD. These two districts, both located in Kern County, joined together to develop a
program that provides both a firm water supply and a water banking component. Both districts
are member agencies of the Kern County Water Agency (KCWA), a SWP contractor and both
districts have contracts with KCWA for SWP Table A Amounts. The supply is based on existing
long-standing Kern River water rights held by BVWSD, and is delivered by exchange of the two
districts’ SWP Table A supplies. This water supply is firm; that is, the total amount of
11,000 AFY is available in all water year types based on the Kern River water right. CLWA
began taking delivery of this supply in 2007 as shown in Table 3-3.

3.2.2.2 Nickel Water - Newhall Land

Newhall Land has acquired a water transfer from Kern County sources known as the Nickel
water. This source of supply totals 1,607 AFY. The Nickel water comes from a firm source of
supply. This source of supply was acquired in anticipation of the Newhall Ranch Specific Plan
development. In this UWMP it is anticipated that the water supply will be available to the VWC.

18 See, e.g., Sonoma County Water Coalition v. Sonoma County Water Agency (2010) 189 Cal.App.4th 33;
Watsonville Pilots Association v. City of Watsonville (2010) 183 Cal.App.4th 1059; Vineyard Area Citizens for
Responsible Growth v. City of Rancho Cordova (2007) 40 Cal.4th 412.
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TABLE 3-3
HISTORICAL IMPORTED SUPPLY DELIVERIES (AF)

Year

SWP Deliveries
to CLWA

Service Area
(a)

SWP Deliveries
to Out-of-

Service Area
Storage

(b)

Withdrawals
from Out-of-
Service Area

Storage
(b)

Other Imported
Deliveries to

CLWA Service
Area

(c)

Total Imported
Supplies to

CLWA Service
Area

1980 1,210 - - - 1,210
1981 5,761 - - - 5,761
1982 9,516 - - - 9,516
1983 9,476 - - - 9,476
1984 11,477 - - - 11,477
1985 12,401 - - - 12,401
1986 13,928 - - - 13,928
1987 16,167 - - - 16,167
1988 18,904 - - - 18,904
1989 21,719 - - - 21,719
1990 22,139 - - - 22,139
1991 7,357 - - - 7,357
1992 14,812 - - - 14,812
1993 13,787 - - - 13,787
1994 14,919 - - - 14,919
1995 17,747 - - - 17,747
1996 18,448 - 1,256 - 19,704
1997 21,586 1,256 - - 21,586
1998 19,782 - - - 19,782
1999 28,813 - - - 28,813
2000 31,085 - 2,589 - 33,674
2001 35,632 2,589 - - 35,632
2002 42,080 24,000 395 - 42,475
2003 44,967 - - - 44,967
2004 47,463 32,522 - - 47,463
2005 36,747 20,000 - - 36,747
2006 39,622 20,395 - - 39,622
2007 34,919 8,200 - 11,000 45,919
2008 31,878 - - 11,000 42,878
2009 26,096 - 1,650 11,000 38,746

Sources: DWR Bulletin 132, Management of the California State Water Project; and DWR delivery files.
Notes:
(a) Includes deliveries of Table A supplies, carryover water, Article 21 water, Turnback Pool water, local supply

(from West Branch reservoirs) and water purchased through DWR.
(b) Out-of-service area storage includes flexible storage in Castaic Lake, the Semitropic Banking Program and the

Rosedale-Rio Bravo Banking Program.
(c) Deliveries from Buena Vista-Rosedale.
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TABLE 3-4
CLWA DEMAND PROJECTIONS PROVIDED TO WHOLESALE SUPPLIERS(a) (AF)

Wholesaler (Supply Source) 2015 2020 2025 2030 2035 2040 2045 2050
DWR (SWP)

(b)
95,200 95,200 95,200 95,200 95,200 95,200 95,200 95,200

BVWSD/RRBWSD (Kern River)
(c)

11,000 11,000 11,000 11,000 11,000 11,000 11,000 11,000
Notes:
(a) Nickel Water is excluded from this table because it is not contractually a CLWA supply. It is a Newhall Land

supply that would be conveyed by CLWA and made available to VWC. Under Newhall Land’s agreement for this
fixed water supply, the provider is required to provide the amount contracted for every year.

(b) CLWA has provided demand projections to DWR through 2035 based on its maximum Table A Amount and
anticipates that its demands beyond 2035 will also be at maximum Table A Amounts.

(c) Under the agreement for this fixed water supply, the wholesale provider is required to provide the amount
contracted for every year. Therefore, no demand projections are actually provided to BVWSD and RRBWSD.

3.3 Groundwater

This section presents information about the purveyors groundwater supplies, including a
summary of the adopted groundwater management plan (GWMP).

3.3.1 Santa Clara River Groundwater Basin – East Subbasin

The sole source of local groundwater for urban water supply in the Valley is the groundwater
Basin identified in the DWR Bulletin 118, 2003 Update as the Santa Clara River Valley
Groundwater Basin, East Subbasin (Basin) (Basin No. 4-4.07). The Basin is comprised of two
aquifer systems, the Alluvium and the Saugus Formation. The Alluvium generally underlies the
Santa Clara River and its several tributaries, to maximum depths of about 200 feet; and the
Saugus Formation underlies practically the entire Upper Santa Clara River area, to depths of at
least 2,000 feet. There are also some scattered outcrops of Terrace deposits in the Basin that
likely contain limited amounts of groundwater. However, since these deposits are located in
limited areas situated at elevations above the regional water table and are also of limited
thickness, they are of no practical significance as aquifers for municipal water supply;
consequently they have not been developed for any significant water supply in the Basin and
are not included as part of the existing or planned groundwater supplies described in this
UWMP. Figure 3-1 illustrates the mapped extent of the Santa Clara River Valley East Subbasin
in DWR Bulletin 118 (2003), which approximately coincides with the outer extent of the Alluvium
and Saugus Formation. The CLWA service area is also shown on Figure 3-1.

3.3.2 Adopted Groundwater Management Plan

As part of legislation authorizing CLWA to provide retail water service to individual municipal
customers, Assembly Bill (AB) 134 (2001) included a requirement that CLWA prepare a GWMP
in accordance with the provisions of Water Code Section 10753, which was originally enacted
by AB 3030. The general contents of CLWA’s GWMP were outlined in 2002, and a detailed
plan was adopted in 2003 to satisfy the requirements of AB 134. The plan both complements
and formalizes a number of existing water supply and water resource planning and
management activities in CLWA’s service area, which effectively encompasses the East
Subbasin of the Santa Clara River Valley Groundwater Basin. Notably, CLWA’s GWMP
(provided on CD as Appendix G) also includes a basin-wide monitoring program, the results of
which provide input to annual reporting on water supplies and water resources in the Basin, as
well as input to assessment of Basin yield for water supply as described herein. The existing
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groundwater monitoring program will be reflected in the upcoming groundwater reporting to
DWR as part of SBX7-6 implementation.

The GWMP contains four management objectives, or goals, for the Basin including (1)
development of an integrated surface water, groundwater and recycled water supply to meet
existing and projected demands for municipal, agricultural and other water uses; (2) assessment
of groundwater basin conditions to determine a range of operational yield values that use local
groundwater conjunctively with supplemental SWP supplies and recycled water to avoid
groundwater overdraft; (3) preservation of groundwater quality, including active characterization
and resolution of any groundwater contamination problems and (4) preservation of interrelated
surface water resources, which includes managing groundwater to not adversely impact surface
and groundwater discharges or quality to downstream basin(s).



Figure 3-1
Santa Clara River Valley, East Groundwater Subbasin
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Prior to preparation and adoption of the GWMP, a local Memorandum of Understanding (MOU)
process among CLWA, the retail water purveyors and United Water Conservation District
(UWCD) in neighboring Ventura County, downstream of the East Subbasin of the Santa Clara
River Valley, had produced the beginning of local groundwater management, now embodied in
the GWMP. Prepared and implemented in 2001, the MOU was a collaborative and integrated
approach to several of the aspects of water resource management included in the GWMP. As a
result of the MOU, the cooperating agencies integrated their respective database management
efforts and continued to monitor and report on the status of Basin conditions, as well as on
geologic and hydrologic aspects of their respective parts of the overall stream-aquifer system.
Following adoption of the GWMP, the water suppliers developed and utilized a numerical
groundwater flow model for analysis of groundwater basin yield and for analysis of extraction
and containment of groundwater contamination. The results of those basin yield and
contamination analyses, most recently updated in 2009 (Basin Yield Analysis, 2009), are bases
for the amounts and allocations of groundwater supplies in this UWMP.

The adopted GWMP includes 14 elements intended to accomplish the Basin management
objectives listed above. In summary, the plan elements include:

Monitoring of groundwater levels, quality, production and subsidence

Monitoring and management of surface water flows and quality

Determination of Basin yield and avoidance of overdraft

Development of regular and dry-year emergency water supply

Continuation of conjunctive use operations

Long-term salinity management

Integration of recycled water

Identification and mitigation of soil and groundwater contamination, including
involvement with other local agencies in investigation, cleanup and closure

Development and continuation of local, state and federal agency relationships

Groundwater management reports

Continuation of public education and water conservation programs

Identification and management of recharge areas and wellhead protection areas

Identification of well construction, abandonment and destruction policies

Provisions to update the groundwater management plan

Work on a number of the GWMP elements had been ongoing for some time prior to the formal
adoption of the GWMP, and expanded work on implementation of the GWMP continues on an
ongoing basis. The results of some of that work were incorporated in the last UWMP, and
subsequent analyses of the groundwater basin are reflected in this current UWMP. Notable in
the implementation of the GWMP has been the annual preparation of a Santa Clarita Valley
Water Report that summarizes (1) water requirements, (2) all three sources of water supply
(groundwater, imported surface water and recycled water, all as part of the GWMP’s overall
management objectives) and (3) projected water supply availability to meet the following year’s
projected water requirements.
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3.3.2.1 Available Groundwater Supplies

The groundwater component of overall water supply in the Valley derives from a groundwater
operating plan developed and analyzed over the last 25 years to meet water requirements
(municipal, agricultural, small domestic) while maintaining the Basin in a sustainable condition,
specifically no long-term depletion of groundwater or interrelated surface water. The operating
plan also addresses groundwater contamination issues in the Basin, all consistent with the
GWMP described above. The groundwater operating plan is based on the concept that
pumping can vary from year to year to allow increased groundwater use in dry periods and
increased recharge during wet periods to collectively assure that the groundwater Basin is
adequately replenished through various wet/dry cycles. As ultimately formalized in the GWMP,
the operating yield concept has been quantified as ranges of annual pumping volumes to
capture year-to-year pumping fluctuations in response to both hydrologic conditions and
customer demand.

Ongoing work through implementation of the GWMP has produced three detailed technical
reports in addition to the annual Water Reports (the most recent of which, for 2009, was the
twelfth annual report). The first report (CH2M Hill, April 2004) documents the construction and
calibration of the groundwater flow model for the Valley. The second report (CH2M Hill and
LSCE, August 2005) presents the initial modeling analysis of the purveyors’ original
groundwater operating plan. The most recent report, an updated analysis of the basin (LSCE
and GSI, August, 2009) presents the modeling analysis of the current groundwater operating
plan, including restoration of contaminated wells for municipal supply after treatment and also
presents a range of potential impacts deriving from climate change considerations. All those
results are reflected in this UWMP. The primary conclusion of the modeling analysis is that the
groundwater operating plan will not cause detrimental short or long term effects to the
groundwater and surface water resources in the Valley and is therefore sustainable. The
analysis of sustainability for groundwater and interrelated surface water is described in detail in
“Analysis of Groundwater Supplies and Groundwater Basin Yield, Upper Santa Clara River
Groundwater Basin, East Subbasin,” prepared by Luhdorff and Scalmanini, Consulting
Engineers and GSI Water Solutions, Inc. August 2009 (Basin Yield Analysis, 2009).

The updated groundwater operating plan, summarized in Table 3-5, is as follows:

Alluvium: Pumping from the Alluvial Aquifer in a given year is governed by local
hydrologic conditions in the eastern Santa Clara River watershed. Pumping ranges
between 30,000 and 40,000 AFY during normal and above-normal rainfall years.
However, due to hydrogeologic constraints in the eastern part of the Basin, pumping
is reduced to between 30,000 and 35,000 AFY during locally dry years.

Saugus Formation: Pumping from the Saugus Formation in a given year is tied
directly to the availability of other water supplies, particularly from the SWP. During
average-year conditions within the SWP system, Saugus pumping ranges between
7,500 and 15,000 AFY. Planned dry-year pumping from the Saugus Formation
ranges between 15,000 and 25,000 AFY during a drought year and can increase to
between 21,000 and 25,000 AFY if SWP deliveries are reduced for two consecutive
years and between 21,000 and 35,000 AFY if SWP deliveries are reduced for three
consecutive years. Such high pumping would be followed by periods of reduced
(average-year) pumping, at rates between 7,500 and 15,000 AFY, to further enhance
the effectiveness of natural recharge processes that would recover water levels and
groundwater storage volumes after the higher pumping during dry years.
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TABLE 3-5
GROUNDWATER OPERATING PLAN FOR THE SANTA CLARITA VALLEY

Aquifer

Groundwater Production (AF)

Normal Years Dry Year 1 Dry Year 2 Dry Year 3

Alluvium 30,000 to 40,000 30,000 to 35,000 30,000 to 35,000 30,000 to 35,000
Saugus Formation 7,500 to 15,000 15,500 to 25,000 21,000 to 25,000 21,000 to 35,000

Total 37,500 to 55,000 45,000 to 60,000 51,000 to 60,000 51,000 to 70,000

Within the groundwater operating plan, three factors affect the availability of groundwater
supplies: sufficient source capacity (wells and pumps), sustainability of the groundwater
resource to meet pumping demand on a renewable basis and protection of groundwater
sources (wells) from known contamination, or provisions for treatment in the event of
contamination. The first two factors are briefly discussed below, and more completely
addressed in the 2009 Annual Water Report and the aforenoted Basin Yield Analysis (2009).

Protection of groundwater sources and provisions for treatment in the event of contamination
are discussed further in Chapter 5.

Recent historical groundwater pumping by the retail water purveyors and other groundwater
users is summarized in Table 3-6. Planned future groundwater pumping in normal years, by the
retail water purveyors as well as by other groundwater users, is summarized in Table 3-7.
Existing and planned groundwater pumping by the retail water purveyors as well as by other
groundwater users, for normal, single-dry and multiple-dry years, are summarized in
Section 3.3.3.4 and in Tables 3-10 through 3-12 below.



2010 Santa Clarita Valley Urban Water Management Plan

Final

Page 3-22 Section 3: Water Resources

TABLE 3-6
RECENT HISTORICAL GROUNDWATER PRODUCTION(a)

Basin Name

Groundwater Pumped (AF)

2005 2006 2007 2008 2009

Santa Clara River Valley East Subbasin
SCWD 12,408 13,156 10,686 11,878 10,077

Alluvium 12,408 13,156 10,686 11,878 10,077
Saugus Formation 0 0 0 0 0

LACWWD 36 343 0 0 0 0
Alluvium 343 0 0 0 0
Saugus Formation 0 0 0 0 0

NCWD 4,824 5,572 5,497 5,912 5,728
Alluvium 1,389 2,149 1,806 1,717 1,860
Saugus Formation 3,435 3,423 3,691 4,195 3,868

VWC 14,741 14,333 15,570 16,094 15,295
Alluvium 12,228 11,884 13,140 14,324 12,459
Saugus Formation 2,513 2,449 2,367 1,770 2,836

Total Purveyor 32,316 33,061 31,690 33,884 31,100
Alluvium 26,368 27,189 25,632 27,919 24,396
Saugus Formation 5,948 5,872 6,058 5,965 6,704

Agricultural and Other
(b)

12,785 17,312 14,768 14,750 16,564
Alluvium 12,280 15,872 13,141 13,797 15,590
Saugus Formation 505 1,440 1,627 953 974

Total Basin 45,101 50,373 46,458 48,634 47,664
Alluvium 38,648 43,061 38,773 41,716 39,986
Saugus Formation 6,453 7,312 7,685 6,918 7,678

Groundwater Fraction of Total Municipal
Water Supply

46% 45% 41% 45% 44%

Notes:
(a) From 2009 Santa Clarita Valley Water Report (May 2010).
(b) Includes agricultural and other small private well pumping.
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TABLE 3-7
PROJECTED GROUNDWATER PRODUCTION (NORMAL YEAR)(a)

Basin Name

Groundwater Pumping (AF)

2015 2020 2025 2030 2035 2040 2045 2050

Santa Clara River Valley
East Subbasin

LACWWD 36
Alluvium 0 0 0 0 0 0 0 0
Saugus Formation 500 500 500 500 500 500 500 500

NCWD

Alluvium 1,825 1,825 1,825 1,825 1,825 1,825 1,825 1,825
Saugus Formation 4,400 4,400 4,400 4,400 4,400 4,400 4,400 4,400

SCWD
Alluvium 10,500 10,500 10,500 11,500 11,500 11,500 11,500 11,500
Saugus Formation 2,850 3,350 3,350 3,350 3,350 3,350 3,350 3,350

VWC
Alluvium 11,675 12,675 13,675 14,675 15,675 16,675 17,675 18,675
Saugus Formation 2,850 3,350 3,350 3,350 3,350 3,350 3,350 3,350

Total Purveyor
Alluvium 24,000 25,000 26,000 28,000 29,000 30,000 31,000 32,000
Saugus Formation 10,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600

Agricultural and Other
(b)

Alluvium 14,500 13,500 12,500 10,100 9,100 8,100 7,100 6,600
Saugus Formation 900 900 900 900 900 900 900 900

Total Basin
Alluvium 38,500 38,500 38,500 38,100 38,100 38,100 38,100 38,600
Saugus Formation 11,500 12,500 12,500 12,500 12,500 12,500 12,500 12,500

Notes:
(a) Existing and planned pumping by individual purveyors is shown in Appendix C. The distribution of pumping does

not represent a formal allocation of water resources among the retail purveyors.
(b) Agricultural and other small private well pumping, including Newhall Land, Robinson Ranch Golf Course,

Wayside Honor Rancho, Valencia Golf Course and proposed Palmer Golf Course.

As reflected in Table 3-7, the groundwater operating plan recognizes ongoing pumping for the
two major uses of groundwater in the Basin, municipal and agricultural water supply. Consistent
with the groundwater operating plan, projected groundwater pumping includes an ongoing
conversion of pumping, coincident with planned land-use changes, from agricultural to municipal
water supply. This is shown in Table 3-7, with projected pumping by agricultural and other
users decreasing as purveyor pumping increases by a similar amount, resulting in total pumping
remaining essentially constant through 2050. The groundwater operating plan and projected
pumping also includes other small private domestic and related pumping (discussed further
below). As shown in Table 3-7, total projected groundwater pumping by all users within each
aquifer is within the ranges for normal year pumping identified in the groundwater operating plan
(Table 3-5).

During preparation of the 2005 Plan, the Santa Clarita Valley Well Owners’ Association
submitted some limited information about the nature and magnitude of private well pumping.
This included a detailed estimate of private well pumping in the San Francisquito Canyon
portion of the Basin – a total of 85 AFY by 73 individual private pumpers, or nearly 1.2 AFY per
private well pumper. As a result of that input, it continues to be recognized that total private
pumping is likely well within the 500 AFY estimates of small private well pumping in recent
annual Water Reports, or about 1 percent of typical Alluvial Aquifer pumping by the purveyors
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and other known private well owners, e.g. agricultural pumpers, combined. Thus, while the
small private wells are not explicitly modeled in the Basin yield analysis described herein
because their locations and operations are not known, their operation creates a pumping stress
that is essentially negligible at the scale of the regional model. Ultimately, implementation of the
GWMP to maintain overall pumping within the operating plan, including private pumping, will
result in sustainable groundwater conditions to support the combination of municipal (purveyor),
agricultural and small private groundwater use on an ongoing basis.

Another change that has affected the UWMP is the requirement by DWR pursuant to the UWMP
Act to provide estimates of the projected groundwater use of each of the purveyors. For the
purposes of this report and compliance with the UWMP Act, the retail water purveyors have
each set forth their estimates of projected groundwater use. The Agency and the retail water
purveyors recognize that these estimates of projected groundwater use are subject to
adjustment based on various factors and conditions occurring from time to time. These
estimates are provided for the planning purposes of this report and the UWMP, and do not
constitute an allocation of groundwater from the local groundwater basins.

3.3.2.2 Alluvium

Based on a combination of historical operating experience and recent (2005 and 2009)
groundwater modeling analyses, the Alluvial Aquifer can supply groundwater on a long-term
sustainable basis in the overall range of 30,000 to 40,000 AFY, with a probable reduction in dry
years to a range of 30,000 to 35,000 AFY. Both of those ranges include about 15,000 AFY of
Alluvial pumping for current agricultural and other non-municipal water uses. The dry year
reduction is a result of practical constraints in the eastern part of the Basin, where lowered
groundwater levels in dry periods have the effect of reducing pumping capacities in that
shallower portion of the aquifer. Over time, directly related to the rate of suburban development
and corresponding decrease in agricultural land use the amount of Alluvial pumping for
agricultural water supply is expected to decrease, with an equivalent increase in the amount of
Alluvial pumping for municipal water supply. On an overall basis, Alluvial pumping is intended
to remain within the sustainable ranges in the groundwater operating plan.

Adequacy of Supply
For municipal water supply, with existing wells and pumps, the three retail water purveyors with
Alluvial wells (NCWD, SCWD and VWC) have a combined pumping capacity from active wells
of nearly 42,000 gallons per minute (gpm), which translates into a current full-time Alluvial
source capacity of approximately 67,000 AFY. Alluvial pumping capacity from all the active
municipal supply wells is summarized in Table 3-8. The locations of the various municipal
Alluvial wells throughout the Basin are illustrated on Figure 3-2.

In terms of adequacy and availability, the combined active Alluvial groundwater source capacity
of municipal wells, approximately 67,000 AFY, is more than sufficient to meet the current and
potential future municipal, or urban, component of groundwater supply from the Alluvium, which
in the near term is about 24,000 to 26,000 AFY of the total planned Alluvial pumping of 30,000
to 40,000 AFY. The higher individual and cumulative pumping capacities are, of course,
primarily for operational reasons (i.e., to meet daily and other fluctuations from average day to
maximum day and peak hour system demands). As noted above, the balance of Alluvial
pumping in the operating plan is for agricultural and other non-municipal, including small private,
pumping.
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Figure 3-2
Municipal Alluvial Well Locations
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TABLE 3-8
ACTIVE MUNICIPAL GROUNDWATER SOURCE CAPACITY — ALLUVIAL AQUIFER WELLS

Well
Pump Capacity

(gpm)
Max. Annual

Capacity (AF)
Normal Year

Production
(a)

(AF)

Dry-Year
Production

(a)

(AF)

NCWD

Castaic 1 650 1,040 350 250

Castaic 2 450 720 100 100

Castaic 4 270 430 100 0

Castaic 7 1,450 2,330 300 200

Pinetree 1 300 480 150 0

Pinetree 3 550 880 350 300

Pinetree 4 400 640 300 200

Pinetree 5 550 880 300 200
NCWD Subtotal 4,620 7,400 1,950 1,250

SCWD

Clark 600 960 700 700

Guida 1,000 1,610 1,300 1,200

Honby 950 1,530 1,000 700

Lost Canyon 2 850 1,370 300 0

Lost Canyon 2A 825 1,330 300 0

Mitchell 5A 950 1,530 500 200

Mitchell 5B 700 1,120 800 300

N. Oaks Central 1,275 2,050 850 700

N. Oaks East 950 1,530 800 700

N. Oaks West 1,300 2,290 800 700

Sand Canyon 1,050 1,690 200 0

Santa Clara 1,500 2,420 1,200 1,200

Sierra 1,500 2,420 1,100 700

Valley Center 1,200 1,930 1,200 1,200
SCWD Subtotal 14,650 23,580 11,050 8,300

VWC

Well D 1,050 1,690 880 880

Well E-15 1,400 2,250 800 800

Well N 1,250 2,010 650 650

Well N7 2,500 4,030 1,160 1,160

Well N8 2,500 4,030 1,160 1,160

Well Q2 1,200 1,930 1,100 1,100

Well S6 2,000 3,220 1,000 1,000

Well S7 2,000 3,220 500 500

Well S8 2,000 3,220 500 500

Well T7 1,200 1,930 750 750

Well U4 1,000 1,610 800 800

Well U6 1,250 2,010 800 800

Well W9 800 1,290 1,000 1,000

Well W10 1,500 2,420 800 800

Well W11 1,000 1,610 950 950
VWC Subtotal 22,650 36,470 12,850 12,850

Total Purveyors 41,920 67,450 25,850 22,400
Note:
(a) Production amounts simulated in the updated Basin Yield analysis (LSCE & GSI, 2009).
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Sustainability
Until 2003, the long-term renewability of Alluvial groundwater was empirically determined from
approximately 60 years of pumping and groundwater level records. Generally, those long-term
observations included stability in groundwater levels and storage, with some dry-period
fluctuations in the eastern part of the Basin, over a historical range of total Alluvial pumpage
from as low as about 20,000 AFY to as high as about 43,000 AFY. Those empirical
observations have since been complemented by the development and application of a
numerical groundwater flow model, which has been used to simulate aquifer response to the
planned operating ranges of pumping. The numerical groundwater flow model has also been
used to analyze the control of perchlorate contaminant migration under selected pumping
conditions that have now been implemented to restore, with treatment, pumping capacity that
was formerly inactivated due to perchlorate contamination detected in some wells in the Basin.
To examine the yield of the Alluvium, or the sustainability of the Alluvium on a renewable basis,
the original groundwater flow model was used to examine the long-term projected response of
the aquifer to pumping for municipal and agricultural uses in the 30,000 to 40,000 AFY range
under average/normal and wet conditions and in the 30,000 to 35,000 AFY range under locally
dry conditions, documented in the “Analysis of Groundwater Basin Yield, Upper Santa Clara
River Groundwater Basin, East Subbasin, Los Angeles County, California, prepared for the
Upper Basin Water Purveyors” (2005 Basin Yield Analysis), prepared by CH2M Hill & LSCE,
2005). To examine the response of the entire aquifer system, the original model also
incorporated pumping from the Saugus Formation in accordance with the normal (7,500 to
15,000 AFY) and dry year (15,000 to 35,000 AFY) operating plan for that aquifer. The model
was run over a synthetic 78-year hydrologic period, which was selected from actual historical
precipitation to examine a number of hydrologic conditions expected to affect both groundwater
pumping and groundwater recharge.

Simulated Alluvial Aquifer response to the range of hydrologic conditions and pumping stresses
was essentially a long-term repeat of the historical conditions that have resulted from similar
pumping over the last several decades. The resultant response included (1) generally constant
groundwater levels in the middle to western portion of the Alluvium, and fluctuating groundwater
levels in the eastern portion as a function of wet and dry hydrologic conditions, (2) variations in
recharge that directly correlate with wet and dry hydrologic conditions and (3) no long-term
decline in groundwater levels or storage. Consequently, the Alluvial Aquifer was considered in
the 2005 UWMP to be a sustainable water supply source to meet the Alluvial portion of the
operating plan for the groundwater Basin.

In 2008, partly in preparation for this 2010 UWMP, and partly in response to concerns about
events expected to impact the future reliability of supplemental water supply from the SWP, an
updated analysis was undertaken to assess groundwater development potential and possible
augmentation of the groundwater operating plan. In addition to extending the model’s
calibration, the updated analysis simulated the historical record of climate and incorporated
SWP deliveries for those climatic conditions for an 86-year period from 1922 through 2007, in
place of the original model’s synthetic 78-year hydrologic period that had been developed prior
to the availability of combined climate and SWP deliveries since 1922. While the overall
operating plan ranges in the updated basin yield analysis did not change from the original
operating plan, prevailing land-use conditions and the specific distributions of pumping reflected
in Tables 3-8 and 3-9 were found to produce the same kinds of resultant Alluvial groundwater
conditions as concluded to be sustainable in 2005 – (1) no long-term declines in Alluvial
groundwater levels and storage; (2) multi-year periods of locally declining, or locally increasing,
groundwater levels in response to cycles of below-normal and above-normal precipitation and
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(3) short-term impacts on pumping capacities in eastern parts of the basin due to declining
groundwater levels during dry periods, mitigable by some redistribution of pumping (reflected in
pumping volumes included in this UWMP) and by conformance with the dry-period reduction in
Alluvial pumping in the operating plan (Table 3-5). Based on the results of the updated basin
yield analysis (LSCE & GSI, 2009), the operating plan is considered to reflect ongoing
sustainable groundwater supply rates. In the Alluvium, sustainability was found via explicit
simulation of pumping in wet/normal years near the upper end of the operating plan range. In
dry years, sustainability was found via explicit simulation of pumping throughout the dry-year
operating plan range, with the additional consideration that some pumping redistribution
(reflected in this UWMP) be implemented to achieve pumping rates near the upper end of the
dry-period range.

3.3.2.3 Saugus Formation

Based on historical operating experience and recent (2005 and 2009) groundwater modeling
analysis, the Saugus Formation can supply water on a long-term sustainable basis in a normal
range of 7,500 to 15,000 AFY, with intermittent increases to 25,000 to 35,000 AF in dry years.
The dry-year increases, based on limited historical observation and modeled projections,
demonstrate that a small amount of the large groundwater storage in the Saugus Formation can
be pumped over a relatively short (dry) period. This would be followed by recharge
(replenishment) of that storage during a subsequent normal-to-wet period when pumping would
be reduced.

Adequacy of Supply
For municipal water supply with existing wells, the three retail water purveyors with Saugus
wells (NCWD, SCWD and VWC) have a combined pumping capacity from active wells of nearly
17,000 gpm, which translates into a full-time Saugus source capacity of about 27,000 AFY.
Saugus pumping capacity from all the active municipal supply wells is summarized in Table 3-9;
the locations of the various active municipal Saugus wells are illustrated on Figure 3-3. These
capacities include two Saugus wells contaminated by perchlorate (Saugus 1 and 2), which have
now been returned to service with treatment facilities for use of the treated water for municipal
supply under permit from the State Department of Public Health. They also reflect the most
recent replacement well, VWC’s Well 207, in a non-impacted part of the basin. Excluded from
these capacities is VWC Well 201 that was recently impacted by the detection of perchlorate.
The well represents a total of 2,400 gpm of pumping capacity (for a dry-year production capacity
of 3,777 AFY). VWC has removed Well 201 from service.
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TABLE 3-9
MUNICIPAL GROUNDWATER SOURCE CAPACITY—SAUGUS FORMATION WELLS

Well

Pump
Capacity

(gpm)
Max. Annual

Capacity (AF)
Normal Year

Production
(a)

(AF)

Dry-Year
Production

(a)

(AF)

NCWD

12 2,400 3,870 1,765 2,494

13 2,250 3,630 1,765 2,494
NCWD Subtotal 4,650 7,500 3,530 4,988

VWC

159 500 800 50 50

160 2,000 3,220 500 830

205 2,700 4,350 1,211 4,038

206 2,500 4,030 1,175 3,500

207 2,500 4,030 1,175 3,500
VWC Subtotal 10,200 16,430 4,111 11,918

SCWD

Saugus 1 1,100 1,770 1,772 1,772

Saugus 2 1,100 1,770 1,772 1,772
SCWD Subtotal 2,200 3,540 3,544 3,544

Total Purveyors 17,050 27,470 11,185 20,450
Note:
(a) Production amounts simulated in the updated Basin Yield analysis (LSCE & GSI, 2009).

In terms of adequacy and availability, the combined active Saugus groundwater source capacity
of municipal wells of 27,000 AFY is more than sufficient to meet the planned use of Saugus
groundwater in normal years of 7,500 to 15,000 AFY. This currently active capacity is more
than sufficient to meet water demands, in combination with other sources. In order to
supplement near term dry-year supplies, VWC Well 201 could be brought back into service
within two years utilizing treatment technologies currently being used in the Santa Clarita Valley
(See Section 5). This estimate is conservative because, in 2005, VWC Well Q2 was restored to
service in October 2005, six months after perchlorate was detected in the well in April 2005. In
addition, in 2005 there was no third-party funding initially available to pay for the cost of putting
the well back into service; VWC negotiated a separate agreement with the Whittaker-Bermite
property owners to pay for the cost. Also in May 2007, the perchlorate litigation settlement
agreement was executed, which established a "Rapid Response Fund” to immediately treat any
additional wells that could be become impacted by perchlorate.

With the restored capacity of the VWC Well 201, the Saugus Formation groundwater source
capacity of municipal wells would be increased to 31,000 AFY. In order to accommodate
longer-term dry-year needs, additional Saugus wells are planned by 2020 and expected to have
a combined capacity of 10,000 AFY.
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Sustainability
Until 2003, the long-term sustainability of Saugus groundwater was empirically estimated from
limited historical experience. Historically (and continuing to the present), pumping from the
Saugus has been fairly low in most years, with one four-year period of increased pumping up to
about 15,000 AFY that had short-term water level impacts but produced no long-term depletion
of the substantial groundwater storage in the Saugus. Those empirical observations have now
been complemented by the development and application of the numerical groundwater flow
model, which has been used to examine aquifer response to the operating plan for pumping
from both the Alluvium and the Saugus and also to examine the effectiveness of pumping for
both contaminant extraction and control of contaminant migration within the Saugus Formation.
The latter aspects of Saugus pumping were being studied at the time of the 2005 UWMP, and
were thus reflected at that time as groundwater extraction capacity to be restored. As
discussed in Section 3.3.3 those restoration efforts have been undertaken and that pumping is
thus reflected in this UWMP as part of the Saugus operating plan (Table 3-5) and pumping
distribution (Table 3-9).

To examine the yield of the Saugus Formation, or its sustainability on a renewable basis, the
original groundwater flow model was used to examine long-term projected response to pumping
from both the Alluvium and the Saugus over the synthetic 78-year period of hydrologic
conditions that incorporated alternating wet and dry periods as have historically occurred
(CH2M Hill and LSCE, 2005). The pumping simulated in the model was in accordance with the
then-current operating plan for the Basin. For the Saugus, simulated pumping included the
then-planned restoration of historic pumping from the perchlorate-impacted wells.

The originally simulated Saugus Formation response to the ranges of operating plan pumping
under assumed recurrent historical hydrologic conditions was consistent with actual experience
under smaller pumping rates: (1) short-term declines in groundwater levels and storage near
pumped wells during dry-period pumping, (2) recovery of groundwater levels and storage after
cessation of dry-period pumping and (3) no long-term decreases or depletion of groundwater
levels or storage. The combination of actual experience with Saugus recharge and pumping up
to about 15,000 AFY, complemented by modeled projections of aquifer response that showed
long-term utility of the Saugus at 7,500 to 15,000 AFY in normal years and rapid recovery from
higher pumping rates during intermittent dry periods, was the basis for concluding that the
Saugus Formation could be considered a sustainable water supply source to meet the Saugus
portion of the operating plan for the groundwater Basin.

As discussed under Sustainability of the Alluvium above, an updated basin yield analysis was
undertaken in 2008 to assess groundwater development potential and possible augmentation of
the groundwater operating plan. After extended and updated model calibration and
incorporation of extended historical records, the overall operating plan (Table 3-5) and specific
distribution of Saugus pumping (Table 3-9) were found to produce the same kinds of resultant
Saugus groundwater conditions as concluded to be sustainable in 2005 – (1) long-term stability
of groundwater levels, with no sustained declines; (2) groundwater levels slightly below historic
Saugus levels, in response to greater long-term utilization of the Saugus and (3) maintenance of
sufficiently high Saugus groundwater levels to ensure achievement of planned individual
pumping capacities (Table 3-9). Thus, the operating plan for the Saugus, with fairly low
pumping in wet/normal years and increased pumping through dry periods, is concluded to
reflect sustainable groundwater supply rates.
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3.3.3 Existing and Planned Groundwater Pumping

3.3.3.1 Impacted Well Capacity

As discussed in the 2000 UWMP Perchlorate Contamination Amendment, and again in the 2005
UWMP, certain wells in the Basin were impacted by perchlorate contamination and thus
represented a temporary loss of well capacity within CLWA’s service area. Six wells were
ultimately taken out of service upon the detection of perchlorate including four Saugus wells and
two Alluvial wells. All have either been (1) abandoned and replaced, (2) returned to service with
the addition of treatment facilities that allow the wells to be used for municipal water supply as
part of the overall water supply systems permitted by the State Department of Public Health
(DPH) or (3) will be replaced under an existing perchlorate litigation settlement agreement (See
Section 5). The restored wells (two Saugus wells and one Alluvial well) and the replacement
wells (one Saugus and one Alluvial well), which collectively restore much of the temporarily lost
well capacity, are now included as parts of the active municipal groundwater source capacities
delineated in Tables 3-8 and 3-9. An additional two wells will be drilled to fully restore
4,200 gpm (6,776 AFY) of the impacted well capacity, thus restoring the operational flexibility
that existed prior to the perchlorate being discovered. The cost of drilling the remaining two
wells will be fully reimbursed under the terms of the perchlorate litigation settlement agreement.
Additional information concerning water quality issues and maintenance of pumping capacity is
provided in Section 5.

Most recently, in August 2010, VWC’s Well 201, located downgradient from the Whittaker-
Bermite site and downgradient from the initially impacted Saugus 1, Saugus 2 and V157 wells,
had detectable concentrations of perchlorate and the well was taken out of service. Water
sampling tests from August 2010 through April 2011 also confirmed the presence of perchlorate
over the adopted regulatory standard. This well was immediately taken out of service in August
2010 and its capacity is not included in active groundwater sources delineated in Table 3-9.
VWC plans to actively seek remediation under the settlement agreement and restore the
impacted well capacity in the near term.

3.3.3.2 Alluvium

In terms of adequacy and availability, the combined active Alluvial Aquifer groundwater sources
of municipal wells, approximately 67,000 AFY, are more than sufficient to meet the current and
potential future urban component of the groundwater supply from the Alluvium. The potential
future urban component of groundwater from the Alluvium in the near-term is about 24,000 to
26,000 AFY of the total planned Alluvial pumping of 30,000 to 40,000 AFY. The higher
individual and cumulative pumping capacities of the purveyors are for operational reasons (i.e.,
to meet daily and other fluctuations from average day to maximum day and peak hour system
demands).

Tables 6-2, 6-3 and 6-4 as well as Tables C-2, C-5 and C-8 include planned Alluvial Aquifer
supplies. These planned supplies do not increase the quantity of water being withdrawn from
Alluvial Aquifer, but represent anticipated or potential shifts in pumping involving different or new
wells.

For example, VWC's planned Alluvial Aquifer supplies represent a shifting of pumping from
Newhall Land agricultural uses to VWC for the anticipated Newhall Ranch project. While new or
improved wells would be required, no net change in Alluvial Production would be anticipated.
There is also a potential that SCWD may require additional well capacity to meet the total
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anticipated pumping for a single dry year as described in Tables C-4 and C-5. Overall purveyor
and non-purveyor supplies remain consistent with the operating plan shown on Table 3-5.

3.3.3.3 Saugus Formation

In terms of adequacy and availability, the combined active Saugus groundwater source
municipal well capacity of 27,000 AFY is more than sufficient to meet the planned use of
Saugus groundwater in normal years of 7,500 to 15,000 AFY. This current active capacity is
also more than sufficient to meet water demands, in combination with other sources. In order to
supplement near term dry-year supplies, VWC Well 201 could conservatively be brought back
into service within two years utilizing treatment technologies currently being used in the Santa
Clarita Valley (see Section 5). In order to accommodate the longer-term demands, additional
Saugus wells would be required to meet the planned use of 35,000 AFY of Saugus groundwater
during a multiple-dry year period.

Tables 6-2, 6-3 and 6-4 as well as Tables C-2, C-5 and C-8 include planned Saugus Formation
supplies. Planned Saugus Formation pumping would only increase the quantity of water being
withdrawn from Saugus Formation to levels consistent with the operating plan shown on
Table 3-5. To obtain full Saugus Formation supplies of 35,000 AFY in certain dry years,
restoration of the perchlorate impacted well (VWC Well 201) along with additional wells with a
collective combined total production of approximately 14,000 AFY would be required.

LACWWD 36 anticipates planned Saugus Formation supplies of 500 AFY to be available
beginning in 2011. This planned supply included in Tables C-2, C-5 and C-8 is incorporated
into Tables 6-2, 6-3 and 6-4; however, the total purveyor and non-purveyor Saugus Formation
supplies remain consistent with the operating plan shown on Table 3-5.

There is also a potential that NCWD may require additional well capacity to meet anticipated
pumping levels included in Tables C-2, C-5 and C-8 and incorporated into Tables 6-2, 6-3 and
6-4. Overall NCWD existing and planned Saugus Formation supplies, along with the supplies of
the other purveyors and non-purveyors, are consistent with the operating plan shown on
Table 3-5.

As previously discussed in this section, VWC expects to remediate the capacity from its recently
impacted Well 201 in the near term under conservative projections (i.e., within two years
utilizing replacement well construction and/or treatment technologies currently being used in the
Santa Clarita Valley; see Section 5).

The need for additional new Saugus Formation wells to achieve full dry-year pumping has been
planned for some time. Most notably, as part of the 2009 Updated Basin Yield Analysis, three
new Saugus wells were simulated in the western part of the basin, remote from the Whittaker-
Bermite site and perchlorate-impacted Saugus wells. The conclusion of the analysis that
Saugus pumping is sustainable included multiple dry-year pumping at a combined capacity for
the three wells of 9,750 AFY.

3.3.3.4 Summary

Overall, the total municipal supply in this Plan includes a groundwater component that is, in turn,
part of the overall groundwater supply of the Valley. As such, the municipal groundwater
supply, distributed among the retail purveyors, recognizes the existing and projected future uses
of groundwater by overlying interests in the Valley such that the combination of municipal and
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all other groundwater pumping remains within the groundwater operating plan (Table 3-5) that
has been analyzed for sustainability. The distribution of groundwater among the purveyors are
detailed in Appendix C and aggregated for all the purveyors in Chapter 6 for normal years,
single dry years and multiple dry years. Relative to the 2009 Groundwater Basin Yield Analysis,
total groundwater pumping, by all other pumpers as well as by the purveyors from their existing
and planned wells, is summarized in Tables 3-10 through 3-12 for normal, single-dry and
multiple-dry years.
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TABLE 3-10

AVERAGE/NORMAL YEAR EXISTING AND PLANNED GROUNDWATER USAGE IN

UPPER SANTA CLARA RIVER BASIN (AF)

Alluvium Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 24,000 24,000 24,000 25,000 25,000 25,000 25,000 25,000

Purveyors Planned 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

Purveyors Existing and Planned 24,000 25,000 26,000 28,000 29,000 30,000 31,000 32,000

Non purveyors 14,500 13,500 12,500 10,100 9,100 8,100 7,100 6,600

Total Alluvium Production 38,500 38,500 38,500 38,100 38,100 38,100 38,100 38,600

Alluvium Yield 38,600 38,600 38,600 38,600 38,600 38,600 38,600 38,600

Saugus Formation Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 9,225 10,225 10,225 10,225 10,225 10,225 10,225 10,225

Purveyors Planned 1375 1375 1375 1375 1375 1375 1375 1375

Purveyors Existing and Planned 10,600 11,600 11,600 11,600 11,600 11,600 11,600 11,600

Non Purveyors 900 900 900 900 900 900 900 900

Total Saugus 11,500 12,500 12,500 12,500 12,500 12,500 12,500 12,500

Saugus Yield 12,500 12,500 12,500 12,500 12,500 12,500 12,500 12,500

TABLE 3-11

SINGLE-DRY YEAR EXISTING AND PLANNED GROUNDWATER USAGE IN UPPER

SANTA CLARA RIVER BASIN (AF)

Alluvium Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 20,300 20,250 20,200 21,050 21,050 21,025 21,000 20,650

Purveyors Planned 200 1,250 2,300 3,850 4,850 5,875 6,900 7,750

Purveyors Existing and Planned 20,500 21,500 22,500 24,900 25,900 26,900 27,900 28,400

Non purveyors 14,350 13,350 12,350 9,950 8,950 7,950 6,950 6,450

Total Alluvium Production 34,850 34,850 34,850 34,850 34,850 34,850 34,850 34,850

Alluvium Yield 34,850 34,850 34,850 34,850 34,850 34,850 34,850 34,850

Saugus Formation Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 20,400 20,400 20,400 20,400 20,400 20,400 20,400 20,400

Purveyors Planned (Restored Well) 825 3,777 3,777 3,777 3,777 3,777 3,777 3,750

Purveyors Planned (New Wells) 2,875 9,923 9,923 9,923 9,923 9,923 9,923 9,950

Purveyors Existing and Planned 24,100 34,100 34,100 34,100 34,100 34,100 34,100 34,100

Non purveyors 900 900 900 900 900 900 900 900

Total Saugus 25,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000

Saugus Yield 25,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000
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TABLE 3-12

MULTIPLE-DRY YEAR EXISTING AND PLANNED GROUNDWATER USAGE IN UPPER

SANTA CLARA RIVER BASIN (AF)

Alluvium Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 20,425 20,425 20,425 21,825 21,825 21,825 21,825 21,325

Purveyors Planned 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

Purveyors Existing and Planned 20,425 21,425 22,425 24,825 25,825 26,825 27,825 28,325

Non purveyors 14,425 13,425 12,425 10,025 9,025 8,025 7,025 6,525

Total Alluvium Production 34,850 34,850 34,850 34,850 34,850 34,850 34,850 34,850

Alluvium Yield 34,850 34,850 34,850 34,850 34,850 34,850 34,850 34,850

Saugus Formation Supplies 2015 2020 2025 2030 2035 2040 2045 2050

Purveyors Existing 19,700 19,700 19,700 19,700 19,700 19,700 19,700 19,700

Purveyors Planned (Restored Well) 2,375 1,625 1,500 1,400 1,275 1,125 1,000 875

Purveyors Planned (New Wells) 2,250 10,325 10,450 10,550 10,675 10,825 10,950 11,075

Purveyors Existing and Planned 24,325 31,650 31,650 31,650 31,650 31,650 31,650 31,650

Non purveyors 900 900 900 900 900 900 900 900

Total Saugus 25,225 32,550 32,550 32,550 32,550 32,550 32,550 32,550

Saugus Yield 25,225 32,550 32,550 32,550 32,550 32,550 32,550 32,550

3.4 Transfers and Exchanges

An opportunity available to CLWA to increase water supplies is to participate in voluntary water
transfer programs. Since the drought of 1987-1992, the concept of water transfer has evolved
into a viable supplemental source to improve supply reliability. The initial concept for water
transfers was codified into law in 1986 when the California Legislature adopted the “Katz” Law
(California Water Code, Sections 1810-1814) and the Costa-Isenberg Water Transfer Law of
1986 (California Water Code, Sections 470, 475, 480-483). These laws help define parameters
for water transfers and set up a variety of approaches through which water or water rights can
be transferred among individuals or agencies.

Up to 27 MAF of water are delivered for agricultural use every year. Over half of this water use
is in the Central Valley, and much of it is delivered by, or adjacent to, SWP and CVP
conveyance facilities. This proximity to existing water conveyance facilities could allow for the
voluntary transfer of water to many urban areas, including CLWA, via the SWP. Such water
transfers can involve water sales, conjunctive use and groundwater substitution and water
sharing. They usually occur as a form of spot, option or core transfers agreements. The costs
of a water transfer would vary depending on the type, term and location of the transfer. The
most likely voluntary water transfer programs would probably involve the Sacramento or
southern San Joaquin Valley areas.

One of the most important aspects of any resource planning process is flexibility. A flexible
strategy minimizes unnecessary or redundant investments (or stranded costs). The voluntary
transfer of water between willing sellers and buyers can be an effective means of achieving
flexibility. However, not all water transfers have the same effectiveness in meeting resource
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needs. Through the resource planning process and ultimate implementation, several different
types of water transfers could be undertaken.

3.4.1 Core Transfers

Core transfers are agreements to purchase a defined quantity of water every year. These
transfers have the benefit of more certainty in costs and supply, but in some years can be
surplus to imported water (available in most years) that is already paid for.

3.4.2 Spot Market Transfers

Spot market transfers involve water purchased only during the time of need (usually a drought).
Payments for these transfers occur only when water is actually requested and delivered, but
there is usually greater uncertainty in terms of costs and availability of supply. Examples of
such transfers were the Drought Water Banks of 1991, 1992 and 1994 and DWR Dry
Year Water Purchase Programs in 2001 through 2004 and 2008. An additional risk of spot
market transfers is that the purchases may be subject to institutional limits or restricted access
(e.g., requiring the purchasing agency to institute rationing before it is eligible to participate in
the program).

3.4.3 Option Contracts

Option contracts are agreements that specify the amount of water needed and the frequency or
probability that the supply will be called upon (an option). Typically, a relatively low up-front
option payment is required and, if the option is actually called upon, a subsequent payment
would be made for the amount called. These transfers have the best characteristics of both
core and spot transfers. With option contracts, the potential for redundant supply is minimized,
as are the risks associated with cost and supply availability.

3.4.4 Future Market Transfers

The most viable types of water transfers are core and option transfers and, as such, represent
CLWA’s long-term strategy. The most recent costs for this type of transfer is estimated to be
about $300 per AFY (equivalent to $5,500 per AF for Table A Amount) for core transfers.

3.5 Groundwater Banking Programs

With recent developments in conjunctive use and groundwater banking, significant opportunities
exist to improve water supply reliability for CLWA. Conjunctive use is the coordinated operation
of multiple water supplies to achieve improved supply reliability. Most conjunctive use concepts
are based on storing surface supplies in groundwater basins in times of surplus for withdrawal
and use during dry periods and drought when surface water supplies would likely be reduced.

Groundwater banking programs involve storing available SWP surface water supplies during
wet years in groundwater basins in, for example, the San Joaquin Valley. Water would be
stored either directly by surface spreading or injection, or indirectly by supplying surface water
to farmers for their use in lieu of their intended groundwater pumping. During water shortages,
the stored water could be pumped out and conveyed through the California Aqueduct to CLWA
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as the banking partner, or used by the farmers in exchange for their surface water allocations,
which would be delivered to CLWA as the banking partner through the California Aqueduct.

CLWA is a partner in two existing groundwater banking programs, the Semitropic Banking
Program and RRBWSD Banking Program, discussed below in Sections 3.5.1 and 3.5.2,
respectively. Newhall Land is also a partner in the Semitropic Banking Program, as discussed
in Section 3.5.3, with its supplies assumed to be available to VWC. In addition, CLWA has
updated its plan to enhance its overall supply reliability, including the need for additional
banking programs, as discussed in Section 3.5.4.

3.5.1 Semitropic Banking Program

Semitropic Water Storage District (Semitropic) provides SWP water to farmers for irrigation.
Semitropic is located in the San Joaquin Valley in the northern part of Kern County immediately
east of the California Aqueduct. Using its available groundwater storage capacity
(approximately one MAF), Semitropic has developed a groundwater banking program, that
takes available SWP supplies in wet years and returns the water in dry years. As part of this
dry-year return, Semitropic can leave its SWP water in the Aqueduct for delivery to a banking
partner and increase its groundwater production for its farmers. Semitropic constructed facilities
so that groundwater can be pumped into a Semitropic canal and, through reverse pumping
plants, be delivered to the California Aqueduct. Semitropic currently has six long-term first
priority banking partners: the Metropolitan Water District of Southern California (Metropolitan),
Santa Clara Valley Water District, Alameda County Water District, Alameda County Flood
Control and Water Conservation District Zone 7, Vidler Water Company and Newhall Land and
Farming. The total amount of storage under contract is approximately one MAF.

In 2002, CLWA entered into a temporary storage agreement with Semitropic, and stored an
available portion of its Table A supply (24,000 AF) in an account in Semitropic’s program. In
2004, 32,522 AF of available 2003 Table A supply was stored in a second temporary Semitropic
account. In accordance with the terms of CLWA’s storage agreements with Semitropic,
90 percent of the banked amount, or a total of 50,870 AF, was recoverable through 2013 to
meet CLWA water demands when needed. Each account had a term of ten years for the water
to be withdrawn and delivered to CLWA.19 Of this recoverable storage, 4,950 AF has been
withdrawn, with 1,650 AF delivered in 2009 and 3,300 AF delivered in 2010, leaving a balance
of 45,920 AF in storage available to meet future CLWA needs. CLWA executed an amendment
for a ten-year extension of each banking agreement with Semitropic in April 2010. A negative
declaration for the program extension was approved by CLWA’s Board of Directors on
January 19, 2011 and by the Semitropic Board of Directors on April 6, 2011.

Current operational planning includes use of the water stored in Semitropic for dry-year supply.
Accordingly, it is reflected in the available supplies delineated in this section, and it is also
reflected as contributing only to dry-year supply reliability in Chapter 6, through 2023.

3.5.2 Rosedale-Rio Bravo Banking Program

Also located in Kern County, immediately adjacent to the Kern Water Bank, RRBWSD has
developed a Water Banking and Exchange Program. CLWA has entered into a long-term
agreement with RRBWSD that provides it with storage and pumpback capacity of 20,000 AFY,

19
Thereafter, the remaining amount of project water would be forfeited from the account.
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with up to 100,000 AF of storage capacity. CLWA began storing water in this program in 2005
and has since reached the program’s maximum storage capacity, with 100,000 AF currently
available for withdrawal.

This project is a water management program to improve the reliability of CLWA’s existing dry-
year supplies; it is not an annual supply that could support growth. Accordingly, it is reflected in
the available supplies delineated in this section and it is also reflected as contributing only to
dry-year supply reliability in Chapter 6.

3.5.3 Semitropic Banking Program – Newhall Land

As mentioned above, one of Semtropic’s long-term groundwater banking partners is Newhall
Land. In its agreement with Semitropic, Newhall Land has available to it a pumpback capacity
of 4,950 AFY and a storage capacity of 55,000 AF. Newhall Land has a current storage
balance of 18,828 AF. This supply is assumed to be available to VWC and is planned to be
used only in dry years. Accordingly, it is reflected in the available supplies delineated in this
section, and it is also reflected as contributing only to dry-year supply reliability in Chapter 6.

3.5.4 Other Opportunities

In 2003, CLWA produced a Water Supply Reliability Plan (Reliability Plan), and updated it in
2009. The Reliability Plan outlines primary elements that CLWA should include in its water
supply mix to obtain maximum overall supply reliability enhancement. These elements include
both conjunctive use and groundwater banking programs, which enhance the reliability of both
the existing and future supplies, as well as water acquisitions. The Reliability Plan recommends
water banking storage and pumpback capacity north and south of Tehachapi Mountains, the
latter of which would provide an emergency supply in case of catastrophic outage along the
California Aqueduct. The Reliability Plan also contains a recommended implementation plan
and schedule. CLWA has made significant progress on its water supply reliability program,
obtaining storage capacity in two banking programs north of the Tehachapi Mountains, with
approximately 146,000 AF of water currently banked in those programs and available for
withdrawal. Negotiations with one program south of the Tehachapis were initiated, but
identification of a program for emergency outage storage remains ongoing.

The 2009 update of the Reliability Plan presents the implementation schedule recommended for
both storage and pumpback capacity beginning in 2010 and incrementally increasing through
2050. CLWA’s plans call for development of additional groundwater banking programs, with
pumpback capacity of at least an additional 10,000 AF by 2025, and a second additional
10,000 AF by 2035. Table 3-13 summarizes CLWA’s future reliability enhancement programs.

TABLE 3-13
FUTURE RELIABILITY ENHANCEMENT PROGRAMS

Project Name
Year

Available

Proposed Quantities (AF)
Average/

Normal Year
Single Dry

Year
(a)

Multiple Dry
Years

(b)

Additional Planned
Banking Programs

2025 0 10,000 7,500
2035 0 20,000 15,000

Notes:
(a) Supplies shown are maximum annual withdrawal capacity.
(b) Supplies shown are average withdrawals during four consecutive dry years.
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3.6 Planned Water Supply Projects and Programs

The Reliability Plan also discusses the potential for acquiring additional water supplies to meet
future demands (the plan refers to these as “water transfer opportunities”). CLWA has been
participating in the initial planning stages of the Garden Bar Water and Power Supply Project.
This north-of-Delta water supply project is sponsored by the South Sutter Water District (SSWD).
The project consists of a new dam and associated hydroelectric facilities. SSWD is investigating
a reservoir with a storage capacity of between 245,000 and 350,000 AF. Table 3-14 summarizes
CLWA’s transfer and exchange opportunities.

TABLE 3-14
TRANSFER AND EXCHANGE OPPORTUNITIES

Source Transfer Agency
Transfer/
Exchange Year Available

Short/Long
Term

Proposed
Quantity (AFY)

South Sutter Water District Transfer 2020-2025 Long Term TBD

3.7 Development of Desalination

The California UWMP Act requires a discussion of potential opportunities for use of desalinated
water (Water Code Section 10631[i]). CLWA has explored such opportunities, and they are
described in the following section, including opportunities for desalination of brackish water,
groundwater and seawater. However, at this time, none of these opportunities are practical or
economically feasible for CLWA and CLWA has no current plans to pursue them. Therefore,
desalinated supplies are not included in the supply summaries in this Plan (e.g., Tables 3-1, 6-2,
6-3 and 6-4).

3.7.1 Opportunities for Brackish Water and/or Groundwater

Desalination

As discussed in Chapter 3, the two sources of groundwater in the Santa Clarita Valley are
drawn from the Alluvial Aquifer and from the Saugus Formation. Neither of these supplies can
be considered brackish in nature, and desalination is not required.

However, CLWA and the retail water purveyors could team with other SWP contractors and
provide financial assistance in construction of other regional groundwater desalination facilities
in exchange for SWP supplies. The desalinated water would be supplied to users in
communities near the desalination plant, and a similar amount of SWP supplies would be
exchanged and allocated to CLWA from the SWP contractor. A list summarizing the
groundwater desalination plans of other SWP contractors is not available; however, CLWA
would begin this planning effort should the need arise.

In addition, should an opportunity emerge with a local agency other than a SWP contractor, an
exchange of SWP deliveries would most likely involve a third party, such as Metropolitan. Most
local groundwater desalination facilities would be projects implemented by retailers of SWP
contractors and, if an exchange program was implemented, would involve coordination and
wheeling of water through the contractor’s facilities to CLWA.
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3.7.2 Opportunities for Seawater Desalination

Because the Santa Clarita Valley is not in a coastal area, it is neither practical nor economically
feasible for CLWA and its purveyors to implement a seawater desalination program. However,
similar to the brackish water and groundwater desalination opportunities described above,
CLWA and the purveyors could provide financial assistance to other SWP contractors in the
construction of their seawater desalination facilities in exchange for SWP supplies.

CLWA and the purveyors have been following the existing and proposed seawater desalination
projects along California’s coast. Table 3-15 provides a summary of the status of several of
California’s municipal/domestic seawater desalination facilities.

As shown Table 3-15, most of the existing and proposed seawater desalination facilities
are/would be operated by agencies that are not SWP contractors. However, in these cases as
described above, an exchange for SWP deliveries would most likely involve a third party (SWP
contractor), the local water agency and CLWA.

TABLE 3-15
EXISTING AND PROPOSED SEAWATER DESALINATION FACILITIES ALONG THE

CALIFORNIA COAST

Project
Member Agency

Service Area AF per Year Status

Long Beach Seawater
Desalination Project

Long Beach Water
Department

10,000 Pilot study

South Orange Coastal
Ocean Desalination Project

Municipal Water District
of Orange County

16,000-28,000 Pilot study

Carlsbad Seawater
Desalination Project

San Diego County
Water Authority

56,000 Permitting

West Basin Seawater
Desalination Project

West Basin Municipal
Water District

20,000 Pilot study

Huntington Beach Seawater
Desalination Project

Municipal Water District of
Orange County

56,000 Permitting

Camp Pendleton Seawater
Desalination Project

San Diego County Water
Authority

56,000 to 168,000 Planning

Rosarito Beach Seawater
Desalination Feasibility Study

San Diego County Water
Authority

28,000 to 56,000 Feasibility study

Total AFY 102,000-280,000
Source: MWD 2010 UWMP

Although not listed in Table 3-15, the Bay Area Regional Desalination Partnership, comprised of
five agencies collaborating on a Regional Desalination Project in the San Francisco Bay area, is
working to develop desalination as a water supply for the region. The agencies are the San
Francisco Public Utilities Commission, Santa Clara Valley Water District, East Bay Municipal
Utilities District, Contra Costa Water District and Alameda County Flood Control and Water
Conservation District Zone 7. This regional desalination project is an example of the type of
project that CLWA could participate in on an exchange basis.

To date the Partnership has completed a feasibility study to refine the institutional, technical,
environmental and scientific merits of developing a regional facility and are planning to build and
test a pilot plant in Contra Costa County. Construction is planned for 2012.
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Section 4: Recycled Water

This section of the Plan describes the existing and future recycled water opportunities available
to the CLWA service area. The description includes estimates of potential recycled water
supply and demand for 2010 to 2050 in five year increments, as well as CLWA’s proposed
incentives and implementation plan for recycled water.

4.1 Recycled Water Master Plan

In normal years, approximately 55 percent of the demands within CLWA’s service area is met
with imported water. However, the reliability of the imported SWP supply is variable (due in part
to its dependence on current year hydrology in northern California and prior year storage in
SWP reservoirs). When sufficient imported water is not available, the balance is met with local
groundwater provided by the purveyors and from water banking programs.

It is anticipated that water demands will continue to increase. Accordingly, additional reliable
sources of water are necessary to meet projected water demands. CLWA recognizes that
recycled water is an important and reliable source of additional water. Recycled water
enhances reliability in that it provides an additional source of supply and allows for more
efficient utilization of CLWA’s groundwater and imported water supplies. Draft Recycled Water
System Master Plans for the CLWA service area were completed in 1993 and 2002. These
master plans considered significant developments affecting recycled water sources, supplies,
users and demands so that CLWA could develop a cost-effective recycled water system within
its service area. In 2007, CLWA completed California Environmental Quality Act (CEQA)
analysis of the 2002 Recycled Water Master Plan (Recycled Plan). This analysis consisted of a
Program Environmental Impact Report (EIR) covering the various phases for a recycled water
system as outlined in the Recycled Plan. The Program EIR was certified by the CLWA Board in
March 2007.

Table 4-1 provides a list of the agencies that participate in the implementation of the Recycled
Plan.

CLWA has constructed Phase I of the Recycled Plan, which can deliver 1,700 AFY of water to
the VWC service area. Deliveries of recycled water began in 2003 for irrigation water supply at
a golf course and in roadway median strips. In 2009, recycled water deliveries were 328 AF.
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TABLE 4-1
PARTICIPATING AGENCIES

Participating Agencies Role in Plan Development

Castaic Lake Water Agency Wholesale water provider
Newhall County Water District Retail water purveyor
Santa Clarita Water Division Retail water purveyor
Valencia Water Company Retail water purveyor
Los Angeles County Waterworks District No. 36 Retail water purveyor
Los Angeles County Sanitation District No. 26

20
Recycled water supplier

Los Angeles County Sanitation District No. 32
21

Recycled water supplier
Berry Petroleum Potential recycled water supplier

Overall, the Recycled Plan along with the Newhall Ranch development is expected to ultimately
recycle up to 22,800 AF of treated (tertiary) wastewater suitable for reuse on golf courses,
landscaping and other non-potable uses.

CLWA completed a preliminary design report in 2009 on the second phase of the Recycled Plan
(Phase 2A) that will take water from the Saugus Water Reclamation Plant (WRP) and distribute
it to identified users to the north, across the Santa Clara River and then to the west and east.
Customers included in the Phase 2A expansion will be Santa Clarita Central Park and the
Bridgeport and River Village developments. Large irrigation customers will be served with this
expansion with a collective design that will increase recycled water deliveries by 500 AFY.

Recycled water will be further expanded with the South End Recycled Water project
(Phase 2C). VWC has initiated project design expanding the existing recycled water
transmission and distribution system southerly to supply recycled water to additional customers
as well as to potentially supply a source of recycled water to customers of adjacent water
agencies. Phase 2C of the Recycled Plan will result in the use of 910 AFY of recycled water.

20
Los Angeles County Sanitation District No. 26 and No. 32, the majority of which serve the City of Santa Clarita,
have been consolidated into the Santa Clarita Valley Sanitation District.

21
Ibid.
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FIGURE 4-1  
SANTA CLARITA VALLEY SANITATION DISTRICT FLOW PROJECTIONS BY WATER PURVEYOR SERVICE AREA 
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4.2 Existing Wastewater Treatment Facilities

The Santa Clarita Valley Sanitation District (SCVSD) of Los Angeles County owns and operates
two Water Reclamation Plants (WRPs), the Saugus WRP and the Valencia WRP, within the
CLWA service area. The water is treated to tertiary levels and, with the exception of water used
in Phase I of the Recycled Plan, is discharged to the Santa Clara River. The Newhall Ranch
development is also planning to construct a WRP, and non-potable recycled water from this
source may be incorporated into CLWA’s recycled water system.

The Valencia WRP, completed in 1967, is located on The Old Road near Magic Mountain
Amusement Park. The Valencia WRP has a current treatment capacity of 21.6 million gallons
per day (MGD), equivalent to 24,192 AFY, developed over time in stages. In 2010, the Valencia
WRP produced an average of 15.17 MGD (16,993 AFY) of tertiary recycled water. Use of
recycled water from the Valencia WRP is permitted under Los Angeles Regional Water Quality
Control Board (RWQCB) Order Nos. 87-48 and 97-072.

The Saugus WRP, completed in 1962, is located southeast of the intersection of Bouquet
Canyon Road and Soledad Canyon Road. The Saugus WRP has a current treatment capacity
of 6.5 MGD (7,280 AFY). No future expansions are possible at the plant due to space
limitations at the site. In 2010, the Saugus WRP produced an average of 5.02 MGD
(5,623 AFY) of tertiary recycled water. Use of recycled water from this facility is permitted under
Los Angeles RWQCB Order Nos. 87-49 and 97-072.

The Saugus and Valencia WRPs operated independently until 1980, at which time the two
plants were linked by a bypass interceptor. The interceptor was installed to transfer a portion of
flows received at the Saugus WRP to the Valencia WRP. Together, the Valencia and Saugus
WRPs have a design capacity of 28.1 MGD (31,472 AFY). In 2008 they produced an average
of 20.9 MGD (23,422 AFY). The primary sources of wastewater to the Saugus and Valencia
WRPs are domestic. Both plants are tertiary treatment facilities and produce high quality
effluent. Historically, the effluent from the two WRPs has been discharged to the Santa Clara
River. The Saugus WRP effluent outfall is located approximately 400 feet downstream (west) of
Bouquet Canyon Road. Effluent from the Valencia WRP is discharged to the Santa Clara River
at a point approximately 2,000 feet downstream (west) of The Old Road Bridge.

Phase 1 of the Recycled Plan has been constructed and begins with a 4,000 gpm pump station
at the Valencia Water Reclamation Plant that connects to a 1.5 mg reservoir in the Westridge
area with 15,600 linear feet of 24- and 20-inch pipeline. It serves landscape customers along
The Old Road and the Tournament Players Club golf course, all of which are VWC customers.
Phase 2C of the Recycled Plan (the South End project) would use this existing system and
connect at The Old Road and Valencia Boulevard. From there it would cross the freeway and
run south in Rockwell Canyon Road, ultimately reaching the intersection of Orchard Village
Road and Lyons Avenue. The proposed Recycled Plan Phase 2A project would start at the
Saugus WRP and cross the Santa Clara River through an existing pipeline. It would then serve
customers on the north side of the river, generally along Newhall Ranch Road both west and
east of Bouquet Canyon Road (Figure 4-2).
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FIGURE 4-2 
RECYCLED WATER MASTER PLAN PHASES 2A, 2B, 2C 
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4.3 Wastewater Treatment Facility Improvements and

Expansions

To accommodate anticipated growth in the Santa Clarita Valley, a 6 MGD expansion of the
Valencia WRP is planned as indicated in the 2015 Joint Sewerage System Facilities Plan and
EIR (Los Angeles County Sanitation District [LACSD] 1998). With this expansion, the capacity
of the Valencia WRP would be 27.6 MGD (30,912 AFY), a need the SCVSD projects by 2035.
No expansion is planned at the Saugus WRP. The total current planned capacity for both
WRPs is 34.1 MGD (38,197 AFY). Based on the Recycled Plan, reuse of the tertiary treated
water from these two plants is anticipated at 15.5 MGD (17,400 AFY) by year 2030. As this
UWMP plans to 2050, supplies in the Recycled Plan projected to be available by year 2030
have similarly been assumed to be available through 2050 and beyond.

A third Valley reclamation plant, the Newhall Ranch WRP, is proposed as part of the Newhall
Ranch project. This proposed facility would be located near the western edge of the
development project along the south side of State Route 126. The plant would be constructed
in stages, with an ultimate capacity of 6.8 MGD (7,616 AFY) as stated in the RWQCB’s Order
R4-2007-0046. According to the Draft Newhall Ranch Resource Management and
Development Plan/Spineflower Conservation Plan EIS/EIR, April 2009, approximately
5,400 AFY of the tertiary treated water from this plant is projected to be used by the Newhall
Ranch Project. The WRP will serve the Newhall Ranch Specific Plan and a new County
Sanitation District has been created to operate and maintain the Newhall Ranch WRP.

Table 4-2 provides the projected wastewater flows in each purveyor’s service area from the
combined Valencia and Saugus WRP planning area and from the proposed Newhall Ranch
WRP. Projected wastewater flow for the Valencia and Saugus WRPs was determined using
projected populations from Table 2-9 and the wastewater generation factor SCVSD uses for
planning of 86 GPCD, and for the Newhall Ranch WRP based on its projections of production
capacity.

Table 4-2 does not reflect Newhall Ranch WRP production capacity from 2010 through 2024.
During this interim period, Newhall Ranch-generated wastewater would be temporarily treated
at the Valencia WRP based on the need to build-up an adequate, steady flow of wastewater
until construction of the Newhall Ranch WRP. The Valencia WRP has sufficient capacity to
tertiary-treat wastewater from Newhall Ranch during this interim period, consistent with the
Interconnection Agreement approved by SCVSD in 2002.
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4.4 Recycled Water Supply

The use of wastewater effluent is limited by various state water laws, codes and court
decisions. These regulatory limitations are described in greater detail in the Recycled Plan.

CLWA is currently approved to use 1,700 AFY. Any additional ultimate use of existing
wastewater for recycled water use is governed by, among other things, the availability of native
versus foreign water as shown in Table 4-3 and the impacts to legal users of water. Native
water is water that under natural conditions would contribute to a given stream or other body of
water (i.e., surface water or upwelling groundwater). ”Foreign” water is water that is not natural
to a watercourse and occurs in the watercourse through human efforts. Foreign water can be
removed from a watercourse without infringing on the water rights of downstream water users.
Use may also be restricted to protect biological resources in the river. The Santa Clarita Valley
Sanitation District will need to assess the issues of water rights and protection of biological
resources relative to Sections 1210 and 1211 of the Water Code as CLWA’s recycled water
program expands.

In 2010, the Valley’s potable water supply was approximately less than one percent recycled
water, 44 percent groundwater (native water) and 55 percent imported water (foreign water)22.
Projected potable water demand less recycled water for 2050 is 99,077 with conservation,
56 percent derived from foreign water and 44 percent derived from native sources, in a normal
year. Accordingly, the potential recycled water component would consist of approximately
56 percent (55,477 AF foreign/99,077 AF total) of projected wastewater generation. This
volume is determined by multiplying the percentage of foreign water by the wastewater flow.
The future foreign water portion of wastewater is 27,609 AFY (56 percent times 49,308 AFY).
It is important to note that these percentages are of potable water demand only (i.e., they do
not include the use of recycled water in the calculation) and as such are not percentages of
total water demand. The demand numbers used for the calculation reflect the implementation
of SBX7-7, which requires retailers to reduce demand by 20 percent by 2020. Although the
foreign water percentage of potable water demand only increases by one percent from 2010 to
2050, actual use of foreign water increases by nearly 50 percent.

Assuming the capacities and recycled water demand (as discussed in Section 4.3), the existing
and projected wastewater flows and potential recycled water use are as summarized in
Table 4-3. These numbers differ slightly from those presented in the Recycled Plan and are
more conservative in terms of wastewater flows. Table 4-3 also shows the associated
wastewater generation through 2050.

22
Demand for foreign water is calculated as demand with conservation, less recycled water use, less local
groundwater pumping.
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4.4.1 Alternative Water Resources Management Program

Salinity and nutrient management concerns in the Upper Santa Clara River Watershed are
primarily driven by salt sensitive crops located downstream. High chloride levels are of
particular concern since high value, chloride sensitive crops like strawberries and avocados
grown in the lower watershed utilize surface waters or ground water influenced by surface water
for irrigation. Findings from previous reports cite the sources of chloride as source waters and
residential self-regenerating water-softeners (SRWS). In 2003, SCVSD passed an ordinance
banning the installation of all new SRWSs, and by passage of Senate Bill 475, the District has
authority to remove all SRWSs remaining in the Santa Clarita Valley that were installed prior to
2003.

A Total Maximum Daily Load (TMDL) for chloride in the Upper Santa Clara River (Reaches 5
and 6) was adopted by the Los Angeles RWQCB and became effective on May 5, 2005. The
Basin Plan Amendment for the chloride TMDL in the Upper Santa Clara River was unanimously
adopted by the RWQCB on December 11, 2008. The TMDL established waste load allocations
of 100 mg/L for the Saugus and Valencia WRPs. The TMDL implementation schedule allows
for several special studies to determine whether existing Water Quality Objectives (WQOs) and
waste-load allocations for chloride can be revised, and provides for an 11-year schedule to
attain compliance with the final water quality objectives and waste-load allocations for chloride.

In 2008, the SCVSD evaluated the Alternative Water Resources Management (AWRM)
Program. This program was developed jointly between Upper Basin Water Purveyors, Ventura
County agricultural and water interests and the SCVSD to comply with the chloride WQOs
established by the TMDL. Stakeholders along the Los Angeles County and Ventura County
stretches of the Santa Clara River collaboratively developed an alternative approach to water
resources management that will achieve TMDL compliance. The AWRM uses a basin water
supply management approach to achieve the final water quality objectives and waste-load
allocation for chloride determined through the TMDL collaborative process. AWRM permits a
TMDL for the Santa Clara River that diverges from the Basin Plan, but protects beneficial uses
while establishing feasible site specific objectives (SSOs). The program requires studies that
showed the alternative WQO was protective of threatened and endangered species, sensitive
agriculture and groundwater under the influence of surface water. AWRM, in comparison with
the conventional approach, would have a number of benefits in terms of economics, public
acceptance, feasibility and environmental quality.

A groundwater and surface water interaction model (GSWI) was developed (March 2008) to
evaluate the impact of WRP effluent discharges to the Santa Clara River on downstream
surface water and groundwater in the Los Angeles and Ventura County portion of the
watershed. The same model is now being used by the AWRM Program to study the link
between imported water quality, chloride and total dissolved solids (TDS) in the Upper Santa
Clara River. In the model, historical water levels, flows, concentrations and movements within
the time period of 1975 through 2005 were simulated and then calibrated to assess the
assimilative capacity of surface water in Reaches 4 through 6 and the underlying groundwater
basins in these areas. Additional assessments were made regarding (1) the gradient of chloride
concentrations from the Saugus and Valencia WRP outfalls to receiving water stations located
downstream, (2) the impacts of the WRP effluent in the USCR's groundwater and (3)
simulations of potential chloride impacts projected for 2007 through 2030. These findings23

23
The results of the initial GSWI Study are presented in a report entitled “Task 2B-1 Numerical Model Development
and Scenario Results” (CH2M Hill, 2008; Geomatrix, 2008a).
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resulted in the development of the AWRM Program where chloride WQOs would be increased
in select groundwater basins and reaches of the USCR watershed while being decreased in the
eastern Piru Basin where the ultimate objective would be an overall reduction in chloride loading
and benefits to the water supply.

Given the benefits of chloride reduction and in the context of achieving a salt balance for the
watershed, RWQCB staff proposed conditional SSOs that support the AWRM, while still being
protective of beneficial uses. When implemented with the AWRM Program, the conditional
SSOs of 117 mg/L during normal conditions and 130 mg/L during drought conditions in Reach
4B and the underlying groundwater will protect agricultural uses in the area (USCR Chloride
TMDL Conditional SSOs Staff Report, Los Angeles RWQCB 2008). These conditional SSOs
apply and supersede the existing regional water quality objectives of 100 mg/L only when
chloride load reductions and/or chloride export projects are in operation by the SCVSD
according to the implementation provisions provided in the RWQCB’s Staff Report (RWQCB
2008).

Special studies were required for the implementation of AWRM and to evaluate whether the
SSOs were protective of beneficial uses. The GSWI model was used to evaluate the
effectiveness of the AWRM after the program was implemented. A study using the model
showed that the AWRM WQOs could meet SSOs for chloride under drought and non-drought
conditions. Based on the Final Staff Report from the Los Angeles RWQCB, the additional
studies showed the chloride level protective of the most chloride-sensitive organisms for which
data are available and is below the U.S. Environmental Protection Agency aquatic life chloride
criteria. The conditional SSOs are not expected to harm in-stream or riparian species or habitat.

Due to ratepayer concerns regarding the perceived high cost of the AWRM Program, the
recommended wastewater rate increases to implement AWRM were not approved by the
SCVSD Board. In response, SCVSD and the water suppliers have been exploring alternative
approaches that could result in revisions to the TMDL. These evaluations are ongoing.

4.5 Other Potential Sources of Recycled Water

Oilfield produced water is a by-product of oil production generated when oil is extracted from the
oil reservoir. It is generally of poor quality and unsuitable for potable, industrial or irrigation use
without treatment. Because of the poor water quality, reinjection has often been the most cost-
effective disposal option. Treatment processes can produce potable quality water; yet, because
of the poor initial water quality and the organic constituents, it is often more appropriate for
treated oilfield produced water to be used for irrigation or industrial purposes to offset potable
water demand. The economics of oil production are market-driven and are different from those
of drinking water supplies. As oil prices rise or drop, oilfield production is increased or
decreased as dictated by economics. Also, oilfields are eventually depleted of supply and
abandoned. Therefore, while oilfield produced water should be considered as long-term, it is
not a completely firm supply and is not permanent.

Berry Petroleum has expressed interest in treating oilfield produced water from the Placerita
Oilfield for sale to CLWA for non-potable uses. Studies of the potential reuse of treated oilfield
produced water from the Placerita Oilfield have indicated that approximately 44,000 barrels per
day (1.8 MGD or 2,016 AFY) of treated oilfield produced water may be available. Pilot studies
performed at the Placerita Oilfield have indicated that, even with reverse osmosis (RO)
treatment, some organic compounds such as naphthalene, 2-butanone and ethylbenzene can
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be detected in the RO effluent. For irrigation reuse, the produced water would need to be
cooled and treated to remove hardness, silica, total dissolved solids (TDS), boron, ammonia
and total organic carbon (TOC).

4.6 Recycled Water Demand

Currently, recycled water is served to landscape irrigation customers, including the TPC Golf
Course. Potential recycled water users have been identified through a number of sources
including:

1993 Recycled Water Master Plan

Water consumption records for LACWWD 36, NCWD, SCWD and VWC

Land use maps

General Plans and Specific Plans for the City of Santa Clarita and County of Los
Angeles

Discussions with City, County, water purveyor and land developer staff

On-site surveys of the CLWA service area

2002 Recycled Water Master Plan

In order to be considered as a potential recycled water user, the user has to be located within
CLWA’s service area and have a potential non-potable water demand of at least 4 AFY. A total
potential demand for existing and future recycled water users is 34,500 AFY for 2015 as
identified in the Recycled Plan. As this volume is already greater than the anticipated source of
recycled water supply, additional future recycled users were not identified at this time.
However, CLWA reevaluates the list of recycled users as conditions change or during the
designing of projects under the Recycled Plan including users not identified in 2002. For
example, the Los Angeles County Sheriff’s Honor Rancho has undertaken sod farming
operations. CLWA has therefore identified it as a potential future customer for 1,500 AFY of
recycled water.

The initial list of potential recycled water users was reduced by evaluating the potential users
that would be most expensive to serve until potential users totaled approximately 17,400 AF.
The unit cost to serve each user was calculated using the capital costs for pipelines, reservoirs
and pump stations as well as operational costs for pumping. The areas retained for recycled
water service have costs ranging from $120 to $5,000 per AFY. Areas eliminated from service
had costs as high as $13,000 per AFY. However, only two of the proposed phases in the
Recycled Plan had costs above $1,000 per AFY. In addition, the Newhall Ranch project will
require about 5,400 AFY. The resulting proposed recycled water service area encompasses a
large portion of CLWA’s western service area.

The total potential annual recycled water demand identified in the Recycled Plan and for the
Newhall Ranch project that is cost effective to serve is approximately 22,800 AFY. Of this total
21,300 AFY is projected use by purveyor customers. Implementation of the recycled water
system is expected to occur over the next 40 years.
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4.7 Recycled Water Comparison

The 2005 Santa Clarita Valley UWMP projected a total recycled water demand of 1,600 AFY by
the year 2010. Although it did not specifically state a projected 2005 demand, CLWA had
approval for 1,700 AFY of recycled water use and was in the process of constructing the
necessary facilities to deliver this amount at the time the 2005 UWMP was written.
Approximately 325 AFY was served in 2010 to landscape irrigation customers, including the
TPC Golf Course. Current demand is lower than originally predicted due to lack of funding
available to expand the recycled water distribution system. Table 4-4 provides a comparison of
the 2005 projected demand versus the actual 2010 demand.

TABLE 4-4
RECYCLED WATER USES - 2005 PROJECTION COMPARED WITH 2010 USE

User Type 2005 Projection for 2010 (AF) 2010 Use (AF)

Landscape 1,600 325
Total 1,600 325

Table 4-5 provides the comparison of anticipated demands and supplies. As shown in the table,
potential demand for recycled water is equal to supplies.

TABLE 4-5
POTENTIAL RECYCLED WATER SUPPLIES AND DEMANDS

Demand Supply (AF) Adjusted Demands (AF)
Recycled Plan 17,400

Newhall Ranch Project 5,400
Total 22,800 22,800

4.8 Methods to Encourage Recycled Water Use

In order to provide an incentive to recycled water users, it was recommended in the Recycled
Plan that CLWA issue a monthly rebate directly to each recycled water user. CLWA plans on
making recycled water available at a reduced rate relative to the cost of potable water. CLWA
may consider providing financial assistance to retail water providers to offset the costs of
extending the recycled water conveyance system or to existing customers to cover all or a
portion of the costs to convert their potable water systems to receive recycled water.

4.9 Implementation Plan for the Recycled Water Plan

Production from the WRPs is not anticipated to be adequate to meet the total demands of the
existing system. However, as potable water demands increase and, consequently, recycled
water production increases, the water available to meet system demands would also increase.
Therefore, it is recommended that construction of the recycled water system be phased to utilize
the increases in plant production.

Oilfield produced water would also not be available immediately, nor would it be available as a
permanent source of supply. Instead, this alternative water source could be used as an interim
long-term supply when the field is in operation and inadequate recycled water is available from
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the Valencia and Saugus WRPs. Oilfield produced water is anticipated to be available for
approximately the next twenty years. Implementation phasing considers when this water source
would be available. A detailed discussion of the recommended phasing plan is provided in the
Recycled Plan.

Phasing implementation of the recycled water system is recommended for the following
reasons:

A number of the potential recycled water users are future users that do not yet need
recycled water.

The current flow of the Valencia WRP is not adequate to meet the total demands of the
recycled water users.

Capital funding requirements would be spread over CLWA’s current planning period
through 2050.

Oilfield produced water is not immediately (nor permanently) available.

Demand is increasing due to development of Newhall Ranch.

The recycled water system is divided into implementation phases based primarily on service
zone boundaries.

In general, the following factors were considered in developing a phasing plan:

Ease or willingness of customers to connect to recycled water

Retrofit costs

Regulatory requirements

Community impacts and development requirements

Water utility involvement/cooperation

Funding availability

Reliability and operational costs considerations

System flexibility

The implementation phases are prioritized based on the status of the users (existing or future),
the anticipated construction schedule of future users and the proximity of the users to the non-
potable water source (e.g., Valencia WRP, Saugus WRP or Placerita Oilfield).

4.10 Additional Considerations Relating to the Use of Recycled

Water

4.10.1 Salt and Nutrient Management Plan

The SWRCB adopted a statewide Recycled Water Policy (Policy) on February 3, 2009 to
establish uniform requirements for the use of recycled water. The purpose of this Policy is to
increase the use of recycled water from municipal wastewater sources that meet the definition in
Water Code Section 13050, subdivision (n), in a manner that implements state and federal
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water quality laws. As part of this Policy, the preparation of a salt and nutrient management
plan for each basin/subbasin in California, including compliance with CEQA and participation by
Los Angeles RWQCB staff, is required by 2014. The Policy states that salts and nutrients from
all sources should be managed on a basin wide or watershed wide basis in a manner that
ensures attainment of water quality objectives and protection of beneficial uses.

The SWRCB finds that the appropriate way to address salt and nutrient issues is through the
development of regional or sub-regional salt and nutrient management plans rather than
through imposing requirements solely on individual recycled water projects. These plans shall
be consistent with the DWR Bulletin 160 as appropriate and shall be locally developed. The salt
and nutrient plan should include a basin/sub basin wide monitoring plan that specifies an
appropriate network of monitoring locations. The monitoring plan should be site specific and
must be adequate to provide a reasonable, cost-effective means of determining whether the
concentrations of salt, nutrients and other constituents of concern as identified in the salt and
nutrient plans are consistent with applicable water quality objectives.

CLWA, along with other Upper Santa Clara River Integrated Regional Water Management Plan
participants, applied for a Proposition 84 Planning Grant that would update the IRWMP
including preparation of a salt and nutrient management plan. In January 2011 CLWA was
notified that its proposal was placed on the list of proposals recommended for funding. CLWA
anticipates completing the study in 2012 at which time its impacts on the proposed recycled
water supply and costs would be assessed.

4.10.2 Basin Plan

The Santa Clara River watershed has basin objectives established by the Regional Water
Quality Control Board Los Angeles Region (Region 4). Water quality objectives were
established to protect the various beneficial uses for that particular water body or reach.
Table 4-6 shows the water quality objectives for salt and nutrients for the Santa Clara River
watershed.
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4.10.3 Nutrients

The LARWQCB found that the Santa Clara River was being impacted by ammonia and nitrate
plus nitrite (nitrogen compounds) with the primary source being wastewater discharge into the
river. Nitrogen compounds can cause or contribute to eutrophic effects such as low dissolved
oxygen, algae blooms and reduced benthic macro invertebrates. Three reaches in the Santa
Clara River have been identified as impaired due to ammonia (Reaches 3, 7 and 8), two of
which exceed Basin Plan water quality objectives. These findings lead to a Basin Plan
Amendment for a nitrogen compounds TMDL for the Santa Clara River that was adopted on
March 23, 2004. The TMDL includes numeric targets for ammonia as listed in Table 4-7, and
also for nitrate plus nitrite as shown in Table 4-8.

In 2005 the SCVSD upgraded the treatment processes at the Valencia and Saugus WRPs to
include nitrification/denitrification to address nutrients. The 2010 average ammonia levels in the
Valencia and Saugus WRP recycled water were 1.05 and 1.16 mg/L, respectively (SCVSD
Industrial Waste Pretreatment Program, 2011). The 2010 average nitrate plus nitrite levels in
Valencia and Saugus WRP recycled water were 2.41 and 4.08 mg/L, respectively (SCVSD
Industrial Waste Pretreatment Program, 2011).

TABLE 4-7
TMDL FOR AMMONIA ON THE SANTA CLARA RIVER

Reach One-hour NT (mg-N/L) Thirty-day NT (mg-N/L)

Reach 8 14.8 3.2
Reach 7 above Valencia 4.8 2.0
Reach 7 below Valencia 5.5 2.0
Reach 7 at County Line 3.4 1.2

Reach 3 above Santa Paula 2.4 1.9
Reach 3 at Santa Paula 2.4 1.9

Reach 3 below Santa Paula 2.2 1.7
Source: LARWQCB Santa Clara River TMDL for Nitrogen Compounds Staff Report, June 2003

TABLE 4-8
TMDL FOR NITRATE PLUS NITRITE ON THE SANTA CLARA RIVER

Reach
Thirty-day Average

(mg-N/L)

Reach 8 9.0
Reaches 3 and 7 above Valencia 4.5

Source: LARWQCB Santa Clara River TMDL for Nitrogen Compounds Staff Report, June 2003

4.10.4 Projected Salt Levels from Recycled Water

Salt balances depend on the amount imported and the amount exported. The total salt and
nutrient loads in waste water discharges primarily depend on the levels in source waters and the
type of treatment process that the water agency employs. Recycled water does not import
additional salt into the watershed; instead the salt is transferred and cycled within the
watershed. Recycled water generally contains salt levels 150 to 400 mg/L above potable water
levels and 15 to 50 mg/L of ammonia.
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Within California, agricultural irrigation is the largest consumer of recycled water followed by
landscape irrigation, which are also typical uses in the Santa Clara River watershed. However,
in the Los Angeles region, which is governed by RWQCB Region 4, groundwater recharge is
the largest use of recycled water.

Table 4-9 represents the amount of salt above baseline levels that will need management.
These levels are projected and may vary due to regulatory changes or changes in the source
waters. The amounts do not represent the total loading but represent salt that will not be
exported from the watershed through discharge into surface waters Management of salts and
nutrients within the watershed is anticipated to be addressed through development of Salt and
Nutrient Management Plans discussed in Section 4.10.1.

TABLE 4-9
ESTIMATED SALT ABOVE POTABLE LEVELS BY RECYCLED WATER USERS

2010 2015 2020 2025 2030 2035 2040 2045 2050

Projected
recycled water

use (AF)
(a)

325 1,300 3,050 5,550 9,600 12,100 15,600 19,100 22,800
Non-exported

salt levels
(tons/yr)

(b)(c)(d)
121 486 1,140 2,075 3,589 4,524 5,833 7,142 8,525

Notes:
(a) From Table 4-3.
(b) Amounts are in addition to baseline levels.
(c) Assumes average salt in recycled water is 275 mg/L based on Salt Management Guide for Landscape Irrigation

with Recycled Water in Coastal Southern California, A Comprehensive Literature Review. The range cited for
most recycled water is 150-400 mg/L.

(d) Based on the following conversions: 456,592 mg/lb; 0.0006063 lb/L; 1,233,481 L/AF; 747.82 lb/AF; 2,000 lb/ton.
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Section 5: Water Quality

5.1 Overview

The quality of any natural water is dynamic in nature. This is true for the SWP and the local
groundwater of the Basin. During periods of intense rainfall or snowmelt, routes of surface
water movement are changed and new constituents are mobilized and enter the water while
other constituents are diluted or eliminated. The quality of water changes over the course of a
year. These same basic principles apply to groundwater. Depending on water depth,
groundwater will pass through different layers of rock and sediment and leach different materials
from those strata. Water depth is a function of local rainfall and snowmelt. During periods of
drought, the mineral content of groundwater increases. Water quality is not a static feature of
water, and these dynamic variables must be recognized.

Water quality regulations also change. This is the result of the discovery of new contaminants,
changing understanding of the health effects of previously known as well as new contaminants,
development of new analytical technology and the introduction of new treatment technology. All
water suppliers are subject to drinking water standards set by the United States Environmental
Protection Agency (EPA) and DPH. Additionally, investor-owned water utilities, such as VWC,
are subject to water quality regulation by the PUC. CLWA provides imported water from the
SWP and other sources, while local retail water purveyors combine local groundwater with
treated imported water from CLWA for delivery to their customers. (While LACWWD 36
currently exclusively takes imported water from CLWA, it anticipates bringing a groundwater
well into production soon). An annual Consumer Confidence Report (CCR) or Water Quality
Report is provided to all Valley residents who receive water from CLWA and one of the four
retail water purveyors. That report includes detailed information about the results of quality
testing of the water supplied during the preceding year (Water Quality Report 2010). Water
quality is also addressed in the annual Santa Clarita Valley Water Report (CLWA et. al., 2009),
which describes the current water supply conditions in the Valley and provides information
about the water requirements and water supplies of the Santa Clarita Valley.

The quality of water received by individual customers will vary depending on whether they
receive imported water, groundwater or a blend. Some will receive only imported water at all
times, while others will receive only groundwater. Others may receive water from one well at
one time, water from another well at a different time, different blends of well and imported water
at other times, and only imported water at yet other times. These times may vary over the
course of a day, a week, or a year.

This section provides a general description of the water quality of the supplies within the Valley,
aquifer protection and a discussion of potential water quality impacts on the reliability of these
supplies.

5.2 Water Quality Constituents of Interest

The Santa Clarita Valley’s water suppliers (Section 1.4) are committed to providing their
customers with high quality water that meets all federal and state primary drinking water
standards. Some contaminants are naturally-occurring minerals and radioactive material. In
some cases the presence of animals or human activity can contribute to the constituents in the
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source waters. The following sections address constituents reported in the 2010 CCR that may
impact water quality.

5.2.1 Perchlorate

Perchlorate, a chemical used in making rocket and ammunitions propellants, has been a water
quality concern in the Santa Clarita Valley since 1997 when it was originally detected in four
wells operated by the purveyors in the eastern part of the Saugus Formation, near the former
Whittaker-Bermite facility. In late 2002, the contaminant was detected in a fifth well, an Alluvial
well (SCWD’s Stadium Well) also located near the former Whittaker-Bermite site, which was
immediately taken out of service. Perchlorate was detected again in early 2005 in a second
Alluvial well (VWC’s Well Q2) near the former Whittaker-Bermite site, and in 2006 in very low
concentrations (below the detection limit for reporting) in a Saugus well (NCWD’s NC-13) near
one of the originally impacted wells. The maximum contaminant level (MCL) of 6 µg/L was
adopted by DPH in 2007.

In August 2010, perchlorate was detected VWC’s Saugus Well 201. Confirmation sampling in
the months that followed confirmed the detection of perchlorate at concentrations that ranged
from 5.7 to 12 micrograms per liter (µg/L). VWC removed Well 201 from service when
perchlorate was first detected and is currently evaluating remediation alternatives including
wellhead treatment in order to return the well to service and restore impacted well capacity. To
date, perchlorate has been detected in a total of 8 wells, in both the Saugus Formation and the
Alluvium. Table 5-1 summarizes the current remediation status of all wells where perchlorate
has been detected.

The following is a summary of the status of perchlorate remediation and restoration of
perchlorate-impacted groundwater supply. A more detailed discussion of pertinent events
related to perchlorate contamination, containment, remediation and water supply restoration is
included in Appendix I. As part of the evaluation of the containment system’s effectiveness, the
groundwater model is being updated and recalibrated using actual pumping data. These
discussions are provided to illustrate that work toward the reactivation of impacted groundwater
supply wells has progressed on several integrated fronts over the last ten years and is being
expanded to include VWC Well 201. With the updated model VWC will be evaluating response
actions to the contamination in Well 201.
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TABLE 5-1
STATUS OF IMPACTED WELLS

Year Perchlorate
Detected Purveyor Well

Groundwater
Aquifer Status

1997 SCWD Saugus 1 Saugus
DPH approved well return to service in January
2011; well in active service utilizing approved
perchlorate treatment.

1997 SCWD Saugus 2 Saugus
DPH approved wells return to service in January
2011; well in active service utilizing approved
perchlorate treatment.

1997 VWC Well 157 Saugus
Sealed and capacity replaced by new well.

1997 NCWD Well 11 Saugus
Out of service.

2002
SCWD Stadium

Well
Alluvium

Sealed and capacity replaced by new well.

2005 VWC Well Q2 Alluvium

DPH approved perchlorate treatment removal in
2007; treatment was installed in 2005 and
relocated for potential future use; well remains in
service.

2006
NCWD Well

NC-13
Saugus

DPH approved annual monitoring, results have
always been below the detection limit for reporting;
well remains in service.

2010 VWC Well 201 Saugus
Out of service pending additional monitoring and
evaluation of remediation alternatives.

In 2002 CLWA and the U.S. Army Corps of Engineers (ACOE) signed a cost-sharing agreement
for a feasibility study of the area. Under federal and state law, the owners of the Whittaker-
Bermite property have the responsibility for the groundwater cleanup. CLWA, the purveyors,
and the Department of Toxic Substances Control (DTSC) signed an oversight agreement in
2003 regarding studies of treatment technologies for removing perchlorate from water supplies,
and have also been working with DPH to obtain the necessary permits for these treatment
processes. Treatment method pilot studies were conducted during 2003, and in 2004 CLWA
and the purveyors selected ion exchange as the preferred treatment method for removing
perchlorate.

Although that agreement expired in January 2005 the parties, under DTSC oversight, jointly
developed a plan to “pump and treat” contaminated water from two of the purveyors’ impacted
wells to stop migration of the contaminant plume and to partially restore the municipal well
capacity that has been impacted by perchlorate. The containment plan specifies that wells
Saugus 1 and Saugus 2 operate at a continuous pumping rate of 1,100 gpm at each well, for a
combined total of 2,200 gpm from the two wells. The annual pumping volume of 1,772 AFY per
well assumes that pumping will occur continuously, except for occasional maintenance
purposes.

A final settlement to fund, remediate and treat the contaminated water was completed and
executed by the parties in April 2007. Design of the CLWA treatment facilities and related
pipelines was completed in 2007. Construction of the treatment facility and pipelines began in
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November 2007 and treatment of the water began in 2010. Since January 2011 when DPH
issued a permit for CLWA to serve this water, CLWA has included this water as part of its
supply and has been delivering this water to purveyors. This water is shown as part of the
regional supply in Section 3, and as part of NCWD’s and SCWD’s supply in the detailed supply
tables by purveyor in Appendix C.

VWC and CLWA are pursuing the funding for evaluating remediation alternatives, including
wellhead treatment of contaminated water from VWC Well 201 through the final settlement
agreement. The schedule for restoring service to Well 201 is in development but is projected to
be less than two years. During that time, however, the removal from service of Well 201 will not
limit the ability to meet dry year target production levels from the Saugus Formation since there
is sufficient capacity in the remaining, non-impacted Saugus production facilities to make up for
the temporary loss of capacity from VWC Well 201 through the first two years of a multiple dry-
year period. Restoration of VWC Well 201 and new Saugus well construction are planned to
achieve full Saugus Formation capacity through a third year or longer dry period as discussed in
Section 3.

Returning the impacted Saugus well (VWC Well 201) to municipal water supply service by
installing treatment requires DPH approval before the water can be considered potable and safe
for delivery to customers. The permit requirements are contained in DPH Policy Memo 97-005
for direct domestic use of impaired water sources.

Before issuing a permit to a water utility for use of an impaired source as part of the utility’s
overall water supply permit, DPH requires that studies and engineering work be performed to
demonstrate that pumping the well and treating the water will be protective of public health for
users of the water. The Policy Memo 97-005 requires that DPH review the local retail water
purveyor’s plan, establish appropriate permit conditions for the wells and treatment system, and
provide overall approval of returning the impacted wells to service for potable use. Ultimately,
VWC’s plan and the DPH requirements are intended to ensure that the water introduced to the
potable water distribution system has no detectable concentration of perchlorate.

The DPH Policy Memo 97-005 requires, among other things, the completion of a source water
assessment for the impacted well intended to be returned to service. The purpose of the
assessment is to determine the extent to which the aquifer is vulnerable to continued migration
of perchlorate and other contaminants of interest from the Whittaker-Bermite site. The
assessment includes the following:

Delineation of the groundwater capture zone caused by operating the impacted wells.

Identification of contaminants found in the groundwater at or near the impacted wells.

Identification of chemicals or contaminants used or generated at the Whittaker-Bermite
facility.

Determination of the vulnerability of pumping the impacted wells to these contaminant
sources.

The groundwater model that was developed for use in analyzing the operating yield and
sustainability of groundwater in the Basin was also used for simulating the capture and control
of perchlorate contamination in the originally impacted Saugus wells. The results of that work
are summarized in “Analysis of Perchlorate Containment in Groundwater Near the Whittaker-
Bermite Property, Santa Clarita, California” (CH2M Hill, December 2004). The recent detection



2010 Santa Clarita Valley Urban Water Management Plan

Final

Section 5: Water Quality Page 5-5

of perchlorate in VWC Well 201 was not totally unexpected in light of the previously identified
gradient for groundwater flow (westerly) from the source location and previously impacted wells.
That gradient is now being controlled by the containment and extraction program that is in
operation for the originally impacted wells, as discussed in this section and in Appendix I. The
analysis is expected to be used in the development of the source water assessment of VWC
Well 201.

All proceedings and data are available to the public through a DTSC information repository as
well as public meetings.

5.2.2 Metals and Salts

Metals and salts are tested in wells at least every three years and in Castaic Lake water every
month. Small quantities of naturally occurring arsenic are found in Castaic Lake and in a few
wells. Inorganic compounds such as salts and metals can be naturally occurring or result from
urban storm water runoff, industrial or domestic wastewater discharges, oil and gas production,
mining or farming. Arsenic levels in the Santa Clarita Valley are below the MCL (Luhdorff &
Scalmanini, 2010).

Nitrate in drinking water at levels above 45 mg/L is a health risk for infants less than six months
of age due to the possibility of methemoglobinemia. Nitrate levels may rise quickly for short
periods of time because of rainfall or agricultural activity. Principal sources of nitrogen to a
watershed typically include discharges from water reclamation plants and runoff from
agricultural activities. Elevated nitrogen concentrations (ammonia, nitrate and nitrite) can cause
impairments in warm water fish and wildlife habitat, along with contributing to eutrophic effects
such as algae growth and low dissolved oxygen. Nitrates are tested at least annually and the
drinking water meets federal and state MCL standards (CCR, 2010).

A chloride TMDL was established in 1998 due to the listing of Reaches 5 and 6 of the Upper
Santa Clara River for chloride on the 303(d) list. Sources of chloride include water softeners,
SWP and other imported water and wastewater effluent. The chloride TMDL includes a number
of special studies to provide scientific certainty over the appropriate waste load allocations and
objectives for chloride that are necessary to support various beneficial uses, including salt-
sensitive agriculture, groundwater and endangered species. The special studies performed for
the TMDL found that the WQO of 100 mg/L could not be achieved as adopted in 2005. As a
result, conditional site specific objectives were adopted in 2008 as described by the Los
Angeles RWQCB Staff Report on the Upper Santa Clara River Chloride TMDL Reconsideration
and Conditional Site-Specific Objectives. To comply with the chloride TMDL, a stakeholder-
driven group developed the Alternative Water Resources Management (AWRM) Plan that
provides multiple benefits for stakeholders in Los Angeles and Ventura Counties. These
benefits include the revision of water quality objectives that will support water recycling and
thereby increase water supplies in the CLWA service area. In addition, the AWRM will
implement water supply facilities in Ventura County that will allow for the conjunctive use of
groundwater and surface water resources to increase water supplies and improve water quality
in groundwater and surface waters of the Santa Clara River watershed. As part of the
agreement, the SCVSD and CLWA plan to amend the existing recycled water agreement to
expand the quantity of recycled water that can be purchased by the water suppliers from the
SVCSD. The AWRM also calls for accelerated expansion of CLWA’s Recycled Plan, which
would reduce chloride mass loading in the Santa Clara River, particularly during dry seasons,
additional information provided in Chapter 4.
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SCVSD, CLWA and the retail water purveyors have been exploring alternative approaches
towards developing an adaptive management strategy that could reduce the cost of
implementing the AWRM.

5.2.3 Disinfection By-Products

CLWA uses ozone and chloramines to disinfect its water. Disinfection By-Products (DBPs),
which include Trihalomethanes (THMs) and Haloacetic Acids (HAA5), are generated by the
interaction between naturally occurring organic matter and disinfectants such as chlorine and
ozone. THMs and HAA5 are measured at several points in each system and averaged once
per quarter and reported as a running annual average.

Ozone is a very powerful disinfectant that not only kills organisms that no other disinfectant can,
but also destroys organic chemicals that causes unpleasant tastes and odors. However, ozone
can also interact with bromide, a naturally occurring salt, to produce bromate. As a result,
CLWA is required to analyze the water leaving its two treatment plants for bromate once a
month under federal regulations and the State’s adopted Disinfectants and Disinfection
Byproducts Rule (D/DBP Rule).

5.2.4 Hardness

In 2008, the VWC began a demonstration project delivering pre-softened groundwater from one
of its wells to approximately 420 residents located in the Copperhill Community of Valencia.
Hard water is the primary complaint from Valley customers and it is estimated that more than
50 percent have installed individual water softening units in their homes. In addition to having
high operating costs, many of these units are designed to discharge a brine (salt) solution to the
sanitary sewer system that is eventually discharged to the Santa Clara River. The
environmental impact of such discharges was the subject of the chloride TMDL investigation
which concluded with a commitment by the purveyors to achieve surface water quality goals for
instream discharge from the basin. VWC's project is aimed at improving the quality of water for
its customers to eliminate the need for home softening devices and to achieve the
environmental benefits of reduced chloride discharge to the river.

The demonstration project utilizes softening technology that removes calcium and produces
small calcium carbonate pellets that can be reused in a variety of industries. The demonstration
project has now been operated for over two years and provides VWC with customer feedback
and technical/financial information to assess potential future expansion of treatment to other
well sites.

5.2.5 Microbiological

Microbial contaminants, such as viruses and bacteria, can be naturally occurring or result from
urban storm water runoff, sewage treatment plants, septic systems, agricultural livestock
operations and wildlife. Water is tested throughout the systems weekly for Total Coliform
bacteria and testing for Escherichia coli (E. coli) occurs when coliform testing is positive. No E.
coli was detected in any drinking waters in 2010. The MCL for total coliforms is 5 percent of all
monthly tests showing positives for larger systems. Bacteriological tests met federal and state
requirements. Additional microbiological tests for the water-borne parasites Cryptosporidium
parvum and Giardia lamblia were performed on Castaic Lake water, and none were detected.
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5.2.6 Radiological Tests

Radioactive compounds can be found in both ground and surface waters, and can be naturally
occurring or be the result of oil and gas production and mining activities. Testing is conducted
for two types of radioactivity; alpha and beta. If none is detected at concentrations above five
picoCuries per liter no further testing is required. If it is detected, the water must be checked for
uranium and radium. Although naturally occurring radioactivity can be detected, the levels meet
the federal and state MCL standards.

5.2.7 Organic Compounds

Organic chemical contaminants, including synthetic and volatile organic chemicals, are by-
products of industrial processes and petroleum production, and can also come from gas
stations, urban storm water runoff and septic systems. Organic compounds also include
pesticides and herbicides, which may come from a variety of sources such as agriculture, urban
storm water runoff and residential uses. Water is tested for two types of organic compounds,
volatile organic compounds (VOCs) and non-volatile synthetic organic compounds (SOCs).
These organic compounds are synthetic chemicals produced from industrial and agricultural
uses. Castaic Lake water is checked annually for VOCs and SOCs. Tetrachloroethylene (TCE)
was found in trace levels below the MCL in groundwater in the Valley. Local wells are tested at
least annually for VOCs and periodically for SOCs.

5.3 Imported Water Quality

CLWA provides SWP and other imported water to the Valley. The source of SWP water is rain
and snow of the Sierra Nevada, Cascade and Coastal mountain ranges. This water travels to
the Delta through a series of rivers and various SWP structures. From there it is pumped into a
series of canals and reservoirs, which provide water to urban and agricultural users throughout
the San Francisco Bay Area and central and southern California. The most southern reservoir
on the West Branch of the SWP California Aqueduct is Castaic Lake. CLWA receives water
from Castaic Lake and distributes it to the purveyors following treatment.

CLWA operates two water treatment plants, the Earl Schmidt Filtration Plant located near
Castaic Lake and the Rio Vista Water Treatment Plant located in Saugus. CLWA produces
water that meets drinking water standards set by the U.S. EPA and DPH. SWP water has
different aesthetic characteristics than groundwater, with lower dissolved mineral concentrations
(total dissolved solids) of approximately 250 to 360 mg/L, and lower hardness (as calcium
carbonate) of about 105 to 135 mg/L. Historically, the chloride content of SWP water varies
widely from over 100 milligrams per liter (mg/L) to below 40 mg/L, depending on Delta
conditions; however as discussed below, SWP operations have changed significantly since
historic levels of chloride were experienced.

Historically, the SWP delivered only surface water from the Sacramento-San Joaquin River
Delta. However, CLWA and other SWP users, in anticipation of increased demand and dry
periods, began “water banking” programs where SWP water could be stored or exchanged
during wet years and withdrawn in dry years. The last three years have seen severe statewide
drought. As a result, water has been withdrawn from the banking programs. This withdrawn
water can either be delivered by exchange with SWP supplies allocated to others, or by
pumping it into the SWP system. During the period of 2008 through 2010, a greater portion of
water in the SWP has been this “pumped-in” water. The “pumped-in” water has met all water
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quality standards established by DWR under its anti-degradation policy for the SWP. In
particular, the pumped-in water serves to reduce the chloride concentration in SWP water.
CLWA, on behalf of the SCVSD, is currently developing a SWP water quality model to quantify
potential chloride reductions in SWP water due to “pumped-in” water. The results of this
modeling will inform potential modifications to the AWRM Plan.

The SWP water chemistry may fluctuate and is influenced by its passage through the Delta in
which large amounts of organic material are present and salt water from San Francisco Bay that
contributes bromide and chlorides. Chloride levels from the Delta elevate chloride locally
resulting in concern for local agriculture that grows chloride sensitive crops. Additionally,
bromide and total organic carbon (TOC) may react with disinfectants such as ozone, chlorine, or
DBPs. All constituents meet the federal and state MCL levels as reported in the CCR but
remain a management concern in the watershed.

5.4 Surface Water Quality

CLWA does not deliver and treat water from the Santa Clara River as a source of supply;
however, this source is a continual source of recharge to the underlying groundwater basin.

Surface water quality data for the Upper Santa Clara River in the County is based on the DWR
investigation of water quality and beneficial uses conducted for the Upper Santa Clara River
Hydrologic Area (DWR 1993). The investigation found that Castaic Lake and Castaic Lagoon
water are influenced by thermal stratification and biochemical processes. Castaic Lake contains
a high level of sodium chloride from SWP deliveries to the system; while sodium-calcium
bicarbonate to sodium bicarbonate dominates Bouquet Canyon due to water deliveries from the
Los Angeles Aqueduct (Mono-Owens water) that is stored in Bouquet Reservoir.

The surface water quality data in the Upper Santa Clara River are obtained from continuous
sampling records at two gaging stations at the Old Highway Bridge and at the Los Angeles -
Ventura County Line and historical records at two stations near Ravenna and Lang. The period
of water quality records for these stations is from 1951 to 1990 (UWCD and CLWA 1996).
These data have shown increasing concentrations of TDS and sulfate downstream and an
overall general decrease, respectively, over the studied time period.

Nitrate ranged from 9 to 35 milligrams per liter (mg/L) nitrate at the Blue Cut gaging station near
the County line but it generally occurs in very low concentrations in the undeveloped drainages
north of the Santa Clara River. Chloride concentrations tend to also be relatively low in
undeveloped portions of the watershed and higher in developed areas. Sources of chloride
include water softeners, SWP water and wastewater effluent. Salt loading during 2001-2007
from the Saugus and Valencia WRP ranged from 23,500 pounds per day (ppd) to 28,500 ppd.
SWP chloride contributions measured between 28 mg/L to 128 mg/L based on records from the
past thirty years (Los Angeles RWQCB 2008) and have averaged just over 70 mg/L for the past
few years.

5.5 Groundwater Quality

The groundwater basin has two sources of groundwater, the Alluvial Aquifer whose quality is
primarily influenced by rainfall and stream flow, and the Saugus Formation which is a much
deeper aquifer and recharged primarily by a combination of rainfall and deep percolation from
the partially overlying Alluvium. A larger part of the Valley’s groundwater supply is from the
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Alluvial Aquifer, between 30,000 to 40,000 AFY; and a smaller portion of the Valley’s water
supply is drawn from the Saugus Formation, between 7,500 and 15,000 AFY in normal water
years.

Local groundwater does not have microbial water quality problems. Parasites, bacteria and
viruses are filtered out as the water percolates through the soil, sand and rock on its way to the
aquifer. Even so, disinfectants are added to local groundwater when it is pumped by wells to
protect public health. Local groundwater has very little TOC and generally has very low
concentrations of bromide, minimizing potential for DPB formation. Taste and odor problems
from algae are not an issue with groundwater.

The mineral content of local groundwater is very different from SWP water. The groundwater is
very “hard,” and it has high concentrations of calcium and magnesium (approximately 250 to
600 mg/L total hardness as CaCO3). Groundwater may also contain higher concentrations of
nitrates and chlorides when compared to SWP water. However, all groundwater meets drinking
water standards.

5.5.1 Water Quality - Alluvium

Groundwater quality is a key factor in assessing the Alluvial Aquifer as a municipal and
agricultural water supply. Groundwater quality details and long-term conditions, examined by
integration of individual records from several wells completed in the same aquifer materials and
in close proximity to each other, have been discussed in the annual Water Reports and in the
2005 UWMP. There were some changes in groundwater quality in 2009 that reflect fluctuations,
trends or other groundwater quality conditions. Most of the trends show a significant lowering of
the specific conductance values by half following the wet years of 2004-2005. Since then, those
trends have returned to 2004 levels but do not exceed historical levels. In summary, those
conditions include no long-term overall trend and, most notably, no long-term decline in Alluvial
groundwater quality; a general groundwater quality “gradient” from east to west, with lowest
dissolved mineral content to the east, increasing in a westerly direction; and periodic
fluctuations in some parts of the basin, where groundwater quality has inversely varied with
precipitation and stream flow. Those variations are typically characterized by increased mineral
concentrations through dry periods of lower stream flow and lower groundwater recharge,
followed by lower mineral concentrations through wetter periods of higher stream flow and
higher groundwater recharge.

Specific conductance throughout the Alluvium is currently below the Secondary (aesthetic) MCL
of 1,600 micromhos per centimeter (µmhos/cm). The presence of long-term consistent water
quality patterns, although intermittently affected by wet and dry cycles, supports the conclusion
that the Alluvial aquifer is a viable ongoing water supply source in terms of groundwater quality.

The most notable groundwater quality issue in the Alluvium is perchlorate contamination.
Section 5.2.1 describes this issue in detail.

5.5.2 Water Quality - Saugus Formation

Water quality in the Saugus Formation has not historically exhibited the precipitation-related
fluctuations seen in the Alluvium. As discussed above for the Alluvium, groundwater quality is a
key factor in also assessing the Saugus Formation as a municipal and agricultural water supply.
Long-term Saugus groundwater quality data are not sufficiently extensive to permit any sort of
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basin-wide analysis or assessment of pumping-related impacts on quality. However, integration
of individual records from several wells has been used to examine general water quality trends.
Based on those records, water quality in the Saugus Formation had not historically exhibited the
precipitation-related fluctuations seen in the Alluvium. Based on available data over the last fifty
years, groundwater quality in the Saugus had exhibited a slight overall increase in dissolved
mineral content. More recently, several wells within the Saugus Formation exhibited an
additional increase in dissolved mineral content, similar to short term changes in the Alluvium,
possibly as a result of recharge to the Saugus Formation from the Alluvium. Since 2005,
however, these levels have been steadily dropping or remaining constant.

Dissolved mineral concentrations in the Saugus Formation remain below the Secondary
(aesthetic) MCL. Groundwater quality within the Saugus will continue to be monitored to ensure
that degradation that presents concern relative to the long-term viability of the Saugus as an
agricultural or municipal water supply does not occur.

As with the Alluvium, the most notable groundwater quality issue in the Saugus Formation is
perchlorate contamination. Perchlorate was originally detected in four Saugus wells operated
by the retail water purveyors in the eastern part of the Saugus Formation in 1997, near the
former Whittaker-Bermite facility. Two of those impacted wells have now been “restored” and
returned to municipal water supply service as described in Section 5.2.1. A third impacted well
has been abandoned and replaced by a new well, distant from the perchlorate-impacted part of
the Saugus Formation. The fourth impacted well remains out of service, with its capacity made
up from the restored and other non-impacted Saugus wells. The inactivation of that well does
not limit the ability of the purveyors to meet water requirements. The local retail water
purveyors continue to test for perchlorate in active water supply wells near the Whittaker-
Bermite site. While perchlorate was detected in a fifth Saugus well nearby, the concentration
was very low and below the detection limit for reporting. The sixth Saugus well with recently
detected perchlorate concentrations that exceed the maximum contaminant levels for drinking
water has been taken out of service pending evaluation of remediation alternatives including
wellhead treatment and reactivation. There has been no additional detection of perchlorate
above the detection limit for reporting in any other municipal Saugus well.

5.6 Aquifer Protection

There has been extensive investigation of the extent of perchlorate contamination which, in
combination with the groundwater modeling previously described in Section 3.3.2.1, has led to
the now-implemented plan for integrated control of contamination migration and restoration of
impacted pumping (well) capacity. While most of the perchlorate contamination control and
restoration plan is focused on the Saugus Formation, part of that plan includes potential capture
of contaminated groundwater in the Alluvium by pumping of selected Saugus wells. Specific
long-term resolution of perchlorate contamination in the Alluvium, which impacted two water
supply wells, had focused on a combination of temporary wellhead treatment at one well,
VWC’s Well Q2, replacement of the second impacted well, SCWD’s Stadium well, and several
source control methods such as on-site pumping and treatment in the northern Alluvium (at the
northerly portion of the former Whittaker-Bermite site). An ongoing challenge is protection of
active Alluvial wells that could be impacted, including what effect that might have on adequacy
of Alluvial groundwater pumping capacity and what response will be taken.

In April 2005, perchlorate was detected in VWC’s Well Q2. VWC’s response was to remove the
well from active water supply service and to rapidly seek approval for installation of wellhead
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treatment and return of the well to service. As part of outlining its plan for treatment and return
of the well to service, VWC analyzed the impact of the temporary inactivation of the well on its
water supply capability; the analysis determined that VWC’s other sources are sufficient to meet
demand and that the inactivation of Well Q2 had no impact on VWC’s water supply capability
(LSCE, 2005). VWC proceeded through mid-2005 to gain approval for installation of wellhead
treatment (ion-exchange as described below), including environmental review and completed
the installation of the wellhead treatment facilities in September 2005. Well Q2 was returned to
active water supply service in October 2005.

After nearly two years of operation with wellhead treatment, including regular monitoring
specified by DPH, all of which resulted in no detection of perchlorate in Well Q2, Valencia
requested that DPH allow treatment to be discontinued. DPH approved that request in August
2007, and treatment was subsequently discontinued. DPH-specified monitoring for perchlorate
continues at Well Q2, which remains in service; there has been no detection of perchlorate
since discontinuation of wellhead treatment.

Ongoing monitoring of all active municipal wells near the Whittaker-Bermite site has shown no
detections of perchlorate in any active Alluvial wells. However, based on a combination of
proximity to the Whittaker-Bermite site and prevailing groundwater flow directions,
complemented by findings in the ongoing on-site and off-site investigations by Whittaker-
Bermite and the ACOE, there is logical concern that perchlorate could impact nearby,
downgradient Alluvial wells. As a result, provisions are in place to respond to perchlorate
contamination if it should occur. The groundwater model was used to examine capture zones
around Alluvial wells under planned operating conditions (pumping capacities and volumes)
(Technical Memorandum “Analysis of Near-Term Groundwater Capture Areas for Production
Wells Located Near the Whittaker-Bermite Property (Santa Clarita, California)”, CH2M Hill,
December 2004). The capture zone analysis of Alluvial wells generally near the Whittaker-
Bermite site suggests that inflow to those wells will either be upgradient of the contamination
site, or will be from the Alluvium beyond where perchlorate is most likely to be transported, with
the possible exception of the VWC’s Pardee wellfield (which includes Wells N, N7 and N8).
Although the capture zone analysis does not show the Pardee wells to be impacted, they are
considered to be at some potential risk due to the proximity of their capture zone to the
Whittaker-Bermite site.

The combined pumping capacity of VWC’s Pardee wells is 6,200 gpm, which equates to about
10,000 AF of maximum annual capacity. However, in the operating plan for both normal and
dry-year Alluvial pumping, the planned use of those wells represents 2,940 AFY of the total
30,000 to 40,000 AFY Alluvial groundwater supply. Thus, if the wells were to become
contaminated with perchlorate, they would represent an amount of the total Alluvial supply that
could be readily replaced on a short-term interim basis by utilizing an equivalent amount of
imported water from CLWA or by utilizing existing capacity from other Alluvial wells. However, if
the Pardee wells were to become contaminated by perchlorate contamination, VWC has made
site provisions at its Pardee wellfield for installation of wellhead treatment. Such treatment
would be the same methodology as installed at its Well Q2.

On the Whittaker-Bermite site, soil remediation activities in operating unit subareas started in
2005. Groundwater “pump and treat” operations in the Northern Alluvium also started in 2005
and is ongoing. Expanded pumping, intended to effect perchlorate containment as well as to
treat ‘hot spots’ in the Northern Alluvium, became operational in October 2007.
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In addition, on-site remediation, a Work Plan for a Pilot Remediation Pumping Program in the
Northern Alluvium and certain on-site sub-areas east/southeast, or generally upgradient of the
impacted Stadium Well, was completed in June 2005. The pilot program began sustained
operation in October 2007. That program involves the establishment of containment, generally
along the northern boundary of the Whittaker-Bermite site, upgradient of the Stadium Well, by
continuous pumping of a former Whittaker-Bermite facility well, complemented by pumping at
several groundwater “hot spots” also generally upgradient of the Stadium Well. Due to the low
conductivity of the aquifer materials at the various “hot spots,” pumping for containment at those
locations would be from several wells at low pumping capacities. Extracted water would be
treated at Whittaker-Bermite’s existing on-site treatment system. Generally consistent with the
Saugus restoration concept, the Northern Alluvium pumping program would have the concurrent
objectives of preventing site-related contaminants from leaving the site and removing some
contamination from groundwater such that it can be removed in the on-site treatment process
prior to discharge of the water back to the groundwater Basin.

In February 2003, DTSC and the impacted purveyors entered into a voluntary cleanup
agreement entitled Environmental Oversight Agreement. Under the Agreement, DTSC is
providing review and oversight of the response activities being undertaken by CLWA and the
purveyors related to the detection of perchlorate in the impacted wells. Under the Agreement’s
Scope of Work, CLWA and impacted purveyors prepared a Work Plan for sampling the
production wells, a report on the results and findings of the production well sampling, a draft
Human Health Risk Assessment, a draft Remedial Action Work Plan, an evaluation of treatment
technologies and an analysis showing the integrated effectiveness of a project to restore
impacted pumping capacity, extract perchlorate-impacted groundwater from two Saugus wells
for treatment, and control the migration of perchlorate in the Saugus Formation. Environmental
review of that project was completed in 2005 with adoption of a mitigated Negative Declaration.
The Final Interim Remedial Action Plan for containment and extraction of perchlorate was
completed and approved by DTSC in January 2006. Design and construction of the treatment
facilities and related pipelines to implement the pump and treat program and to also restore
inactivated municipal well capacity has been completed and the restored wells are now returned
to service as part of the operational Saugus groundwater supply (see Section 3.3).

A Rapid Response Fund has also been established under the terms of the CLWA Litigation
Settlement Agreement. The fund will be used if the remedy to contain perchlorate
contamination in the Alluvial Aquifer and portions of the Saugus Formation does not prevent
migration of the perchlorate plume towards downgradient threatened wells (VWC Wells N, N-7,
N-8, S6, S7, S8, 201 and 205 and NCWD Wells NC-10, NC-12 and NC-13). The Rapid
Response Fund provides up to $10 million for any additional costs of providing replacement
water, associated operations and maintenance costs of treatment equipment and resin under
the terms of the Agreement. As noted, VWC Well 201 was a downgradient threatened well, so
it is anticipated that the fund will be used for evaluating remediation alternatives, including
wellhead treatment, of perchlorate recently detected in Well 201.

5.7 Water Quality Impacts on Reliability

Three factors affecting the availability of groundwater are sufficient source capacity (wells and
pumps),sustainability of the groundwater resource to meet pumping demand on a renewable
basis and protection of groundwater sources (wells) from known contamination, or provisions for
treatment in the event of contamination. The first two of those factors are addressed in
Section 3. The resolution of contamination for aquifer protection is addressed below.
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Perchlorate has been a water quality concern in the Valley since 1997 when it was originally
detected in four wells operated by the purveyors in the eastern part of the Saugus Formation,
near the former Whittaker-Bermite facility. Subsequent monitoring well installation has been
completed; and a focused study of the Saugus Formation has ultimately been incorporated into
the overall groundwater remediation and perchlorate containment. All remedial action has been
reviewed by the DTSC.

Overall, the plans developed for groundwater operation will allow CLWA and the retail purveyors
to meet near term and long term demand within the CLWA service area. Any well impacted by
perchlorate will be removed from service in the near term and the loss of capacity will be met by
near-term excess capacity in non-impacted wells or through the installation of replacement
well(s), if necessary, until remediation alternatives, including wellhead treatment, and DPH
approval is obtained for restoration of the impacted supply. The current removal of VWC Well
201 from service does not limit the reliability of the water supply since there is sufficient excess
capacity in Saugus wells to meet water supply projections during the period required for its
restoration. Therefore, no anticipated change in reliability or supply due to water quality is
anticipated based on the present data, as is shown in Table 5-2.

TABLE 5-2
CURRENT AND PROJECTED WATER SUPPLY CHANGES DUE TO

WATER QUALITY - PERCENTAGE CHANGE

Water source 2010 2015 2020 2025 2030 2035 2040 2045 2050

Groundwater
Alluvial 0% 0% 0% 0% 0% 0% 0% 0% 0%
Saugus 16%

(a)
0% 0% 0% 0% 0% 0% 0% 0%

Imported Water 0% 0% 0% 0% 0% 0% 0% 0% 0%
Recycled Water 0% 0% 0% 0% 0% 0% 0% 0% 0%
Banking Programs 0% 0% 0% 0% 0% 0% 0% 0% 0%
Note:
(a) The removal of VWC Well 201 would on a temporary basis reduce the quantity of water available from the

Saugus Formation by 3,777 AFY in certain dry years. The 16% water supply impact shown in this table
represents the percentage of VWC Well 201 capacity to the total 24,100 AFY single dry year well capacity from
the Saugus Formation as indicated in Table 3-11. Table 8-3 illustrates that the removal of VWC Well 201 would
not result in inadequate well capacity should a multi-year dry period occur in the near term. Further, Tables 6-4
and 6-5 illustrate that, for a single dry year, existing and planned water supplies exceed demand by more than
28,000 AFY and 36,000 AFY assuming 2015 levels of demand. In conclusion, the temporary loss of capacity
from VWC Well 201, as discussed in Sections 3, 5, 6 and 8 and Appendices C and I, does not result in a
shortage to the water suppliers.
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Section 6: Reliability Planning

6.1 Overview

The Act requires urban water suppliers to assess water supply reliability that compares total
projected water use with the expected water supply over the next twenty years in five year
increments. The Act also requires an assessment for a single dry year and multiple dry years.
This chapter presents the reliability assessment for CLWA’s service area.

It is the stated goal of CLWA and the retail water purveyors to deliver a reliable and high quality
water supply for their customers, even during dry periods. Based on conservative water supply
and demand assumptions over the next forty years in combination with conservation of non-
essential demand during certain dry years, the Plan successfully achieves this goal.

6.2 Reliability of Water Supplies

Each water supply source has its own reliability characteristics. In any given year, the variability
in weather patterns around the state may affect the availability of supplies to the Valley
differently. For example, from 2000 through 2002, southern California experienced dry
conditions in all three years. During the same period, northern California experienced one dry
year and two normal years. The Valley is typical in terms of water management in southern
California; local groundwater supplies are used to a greater extent when imported supplies are
less available due to dry conditions in the north, and larger amounts of imported water supplies
are used during periods when northern California has wetter conditions. This pattern of
“conjunctive use” has been in effect since SWP supplies first came to the Valley in 1980. SWP
and other imported water supplies have supplemented the overall supply of the Valley, which
previously depended solely on local groundwater supplies.

To supplement these local groundwater supplies, CLWA contracted with DWR for delivery of
SWP water, providing an imported water supply to the Valley. However, the variability in SWP
supplies affects the ability of the purveyors to meet the overall water supply needs for the
service area. While each of the Valley’s available supply sources has some variability, the
variability in SWP supplies has the largest effect on overall supply reliability.

As discussed in Section 3.2, each SWP contractor’s Water Supply Contract contains a Table A
Amount that identifies the maximum amount of Table A water that contractor may request each
year. However, the amount of SWP water actually allocated to contractors each year is
dependent on a number of factors than can vary significantly from year to year. The primary
factors affecting SWP supply availability include the availability of water at the source of supply
in northern California, the ability to transport that water from the source to the primary SWP
diversion point in the southern Delta and the magnitude of total contractor demand for that
water. In many years, the availability of SWP supplies to CLWA and the other SWP contractors
is less than their maximum Table A Amounts, and can be significantly less in very dry years.

DWR’s Reliability Report, prepared biennially assists SWP contractors and local planners in
assessing the reliability of the SWP component of their overall supplies. In its Reliability
Reports, DWR presents the results of its analysis of the reliability of SWP supplies, based on
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model studies of SWP operations. In general, DWR model studies show the anticipated amount
of SWP supply that would be available for a given SWP water demand, given an assumed set of
physical facilities and operating constraints, based on 82 years of historic hydrology. The
results are interpreted as the capability of the SWP to meet the assumed SWP demand, over a
range of hydrologic conditions, for that assumed set of physical facilities and operating
constraints.

DWR’s 2009 update of the Reliability Report presents the results of model studies for years
2009 and 2029. In these model studies, DWR assumed existing SWP facilities and operating
constraints for both the 2009 and 2029 studies. The primary differences between the two
studies are an increase in projected SWP contractor demands, an increase in projected
upstream demands (which affects SWP supplies by reducing the amount of inflows available for
the SWP), and the inclusion in the 2029 study of potential impacts on historic hydrology of the
effects of climate change and accompanying sea level rise. In the report, DWR presents the
SWP delivery capability resulting from these studies as a percent of maximum contractor
Table A Amounts. To estimate supply capability in intermediate years between 2009 and 2029,
DWR interpolates between the results of those studies.

6.3 Normal, Single-Dry, and Multiple-Dry Year Planning

The water suppliers have various water supplies available to meet demands during normal,
single-dry, and multiple-dry years. The following sections elaborate on the different supplies
available to the water suppliers including groundwater, recycled water and imported supplies.

6.3.1 Groundwater

In accordance with the groundwater operating plan for the basin, groundwater supplies for all
uses from the Alluvial Aquifer are planned to be in the range 30,000 to 40,000 AFY in average
years and 30,000 to 35,000 AFY in dry years; supplies from the Saugus Formation are
projected to be 7,500 to 15,000 AFY in average years and 15,000 to 35,000 AFY in dry years.
The updated Basin Yield analysis (LSCE and GSI, 2009) concluded pumping in those ranges to
be sustainable. While there is sufficient Alluvial pumping capacity to achieve the Alluvial
groundwater supply (Table 3-8), it is planned that VWC will develop some future capacity as it
constructs municipal supply wells to replace existing agricultural wells when planned
development converts existing agricultural land use to municipal land use. Existing Saugus
pumping capacity is sufficient to achieve about 27,000 AFY (Table 3-9), or about 77 percent of
the upper end of the Saugus operating plan. Hence, it is planned that restored capacity (VWC
Well 201) and future Saugus pumping capacity (new wells) will be added to achieve the full
range of the Saugus operating plan.

The existing and planned groundwater supplies used in this Plan are generally the pumping
rates, within the operating plan ranges, that were analyzed in the Basin Yield update. As such,
they tend toward the upper ends of the respective ranges except for normal year Saugus
pumping, which is closer to mid-range of the Saugus operating plan. For the multiple-dry year
period, it was assumed that pumping from the Saugus Formation would be governed by the
groundwater operating plan summarized in Table 3-5, with average pumping over the 4-year dry
period of about 21,500 AFY. Total projected Alluvial and Saugus pumping, including pumping
by the purveyors and by agricultural and other users, is shown by year type in Tables 3-7 to
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3-12 in Section 3. As shown there, total pumping in each year type remains within the pumping
ranges in the groundwater operating plan.

6.3.2 Recycled Water

Recycled water is available from the Saugus WRP and Valencia WRP. Recycled water is also
anticipated to be produced by the Newhall WRP for the Newhall Ranch Specific Plan
development, as described in Section 4.

CLWA has completed construction of Phase I of its Recycled Plan, a multi-phased program to
deliver recycled water in the Valley. Phase 1 can deliver 1,700 AFY of water through the VWC
system. Deliveries of recycled water began in 2003 for irrigation water supply at a golf course
and in roadway median strips. In 2010, recycled water deliveries were approximately 325 AF.

CLWA completed a preliminary design report in 2009 on the second phase of the Recycled Plan
(Phase 2A), which will take water from the Saugus WRP and distribute it to identified users to
the north, across the Santa Clara River and then to the west and east. Large irrigation
customers will be served with this expansion with a collective design that will increase recycled
water deliveries by 500 AFY.

Recycled water will be further expanded within the region with the South End Recycled Water
project (Phase 2C), which will expand the existing recycled water transmission and distribution
system southerly to supply recycled water to additional VWC customers, as well as some
customers served by NCWD and the SCWD. The Project includes the planning, designing and
construction of Phase 2C of the region’s Recycled Plan, with recycled water improvements
including various recycled water pipelines and pumping stations resulting in the use of an
estimated 910 AFY of recycled water.

Overall, the recycled water program is expected to ultimately deliver up to 22,800 AFY of
treated (tertiary) wastewater suitable for reuse on golf courses, landscaping and other non-
potable uses. Of this total, 21,300 AFY is projected use by purveyor customers. This supply is
assumed to be available in an average year, a single-dry year, and in each year of a multiple-
dry year period.

6.3.3 State Water Project Table A Supply

For this Plan, the availability of SWP supplies to CLWA was based on DWR’s 2009 Reliability
Report, taken from more detailed results provided by DWR from the model studies presented in
the 2009 Reliability Report. For the three hydrologic conditions evaluated here, the SWP
deliveries to CLWA were taken from DWR’s analyses based on the following: average/normal
year based on the average deliveries over the studies’ 82-year historical hydrologic study period
(1922-2003), single-dry year based on a repeat of the worst-case historical hydrologic
conditions of 1977, and multiple-dry year period based on a repeat of the historical four-year
drought of 1931-1934.

As discussed in more detail in Section 3 (see Section 3.2.1.2.3), a planning effort to increase
long-term supply reliability for both the SWP and CVP is taking place through the Bay Delta
Conservation Plan (BDCP). While the proposed conveyance facilities that are part of the BDCP
would increase SWP supply reliability, that increase is not included here. Any of the proposed
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facilities that are completed would increase SWP reliability beyond the values used throughout
this Plan.

6.3.3.1 Flexible Storage Account

Under the Water Supply Contracts with DWR for SWP water, the contractors that share in the
repayment of Castaic Lake may access a portion of the storage in that reservoir. This
accessible storage is referred to as “flexible storage.” The contractors may withdraw water from
flexible storage, in addition to their allocated Table A supplies, on an as-needed basis. A
contractor must replace any water it withdraws from this storage within five years. As one of the
three contractors sharing in the repayment of Castaic Lake, CLWA has access to this flexible
storage. Its share of the total flexible storage is currently 4,684 AF. After negotiations with
Ventura County water agencies in 2005, CLWA gained access to their 1,376 AF of flexible
storage for ten years through 2015. While it is expected that CLWA and Ventura County will
extend the existing flexible storage agreement beyond the 2015 term, in this Plan it is not
assumed to be available beyond 2015.

CLWA plans to use this supply only in dry years. For the single-dry year condition, it was
assumed the entire amount would be used. For the multiple-dry year condition, it was assumed
that the entire amount would be used sometime during the four-year period, so the average
annual supply during that period would be one fourth of the total. Any water withdrawn was
assumed to be replaced in intervening average and wet years and would be available again for
use in the next dry year.

6.3.4 Buena Vista-Rosedale

BVWSD and RRBWSD, both member districts of KCWA, have jointly developed a program that
provides both a firm water supply of 11,000 AFY and a water banking component. This supply
program provides a firm annual water supply available every year based on existing and long-
standing Kern River water rights, which is delivered by exchange of Buena Vista’s and
Rosedale’s SWP Table A supplies.

6.3.5 Nickel Water - Newhall Land

This supply is similar to Buena Vista-Rosedale supply both in regard to its source (Kern River
water rights) and level of reliability. The supply from this program is up to 1,607 AFY of firm
supply, which is available in every year. It was acquired by the developer of the Newhall Ranch
project to supplement groundwater and recycled water sources of supply for that project, which
is in the CLWA service area. In this Plan, it is anticipated that this water supply will be available
to VWC.

6.3.6 Semitropic Banking Program

In 2002, CLWA stored 24,000 AF of its allocated SWP Table A supply through a groundwater
banking agreement with Semitropic. In 2004, CLWA stored 32,522 AF of its 2003 allocated
SWP Table A supply in a second Semitropic storage account. Under the terms of those
agreements, and after consideration for losses within the groundwater basin, CLWA could
withdraw up to 50,870 AF when needed within ten years of when the water was stored. Of this
storage, CLWA withdrew 4,950 AF in 2009 and 2010, leaving 45,920 AF currently available for
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withdrawal. CLWA executed an amendment for a ten-year extension of each banking
agreement with Semitropic in April 2010.

In addition to this short-term storage for CLWA, Semitropic has a long-term groundwater
banking program with several other partners. The facilities that Semitropic may use in the
return of CLWA’s banked water supply are the same facilities that Semitropic may use to return
banked water to its long-term banking program partners. As a result, there may be competition
for use of those facilities in a particularly dry year, which could limit CLWA’s ability to access the
water in that year.

CLWA plans to use this supply only in dry years. For the single dry year, it was assumed that
competition among Semitropic’s banking partners for use of return facilities would limit CLWA’s
supply to about one third of the storage available, or about 15,000 AF. For the multiple-dry year
period, it was assumed that the entire amount would be accessible and used sometime during
the four-year period, so the average annual supply during that period would be one fourth of the
total available, or about 11,500 AF. Under the agreements for this program, including the
agreement for the ten-year time extension, the stored water must be withdrawn within twenty
years of when it was stored. Therefore, it was assumed that this supply is available only
through 2023.

6.3.7 Semitropic Banking Program - Newhall Land

As was the case for the Nickel water, the banking program was entered into by the developer of
the Newhall Ranch project to firm up the reliability of the water supply for the project, which is in
the CLWA service area. The storage capacity of this program is 55,000 AF. Newhall Land
currently has 18,892 AF stored in this program. It is anticipated that this supply will be available
to VWC.

VWC plans to use this supply only in dry years. For the single-dry year, supplies were assumed
at the program’s maximum withdrawal capacity of 4,950 AFY. For the multiple-dry year period,
supplies in each year of the dry period were assumed at the program’s maximum withdrawal
capacity of 4,950 AFY and that additional supplies would be banked during wetter years to allow
withdrawal of this amount.

6.3.8 Rosedale-Rio Bravo Banking Program

RRBWSD has also developed a water banking and exchange program. CLWA has entered into
a long-term agreement with RRBWSD which provides it with storage and withdrawal capacity of
20,000 AFY and up to 100,000 AF of storage capacity. Withdrawals from the program can be
made by exchange of Rosedale’s SWP Table A supply, or by pumpback into the California
Aqueduct. CLWA began storing water in this program in 2005 and has since reached the
program’s maximum storage capacity, with 100,000 AF currently available for withdrawal.

CLWA plans to use this supply only in dry years. For the single-dry year, supplies were
assumed at the program’s maximum withdrawal capacity of 20,000 AF. For the multiple-dry
year period, it was assumed that supplies would average at least 15,000 AFY over the dry
period and that additional supplies would be banked during wetter years to allow withdrawal of
at least this amount.
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6.3.9 Additional Planned Banking

CLWA’s 2009 update of its Reliability Plan identifies a need for additional banking programs to
firm up the dry-year reliability of service area supplies, and includes an implementation schedule
to increase both storage and pumpback capacity beginning in 2010 and incrementally
increasing through 2050. While a specific banking program has not yet been identified, CLWA’s
plans call for development of additional groundwater banking programs with pumpback capacity
of at least an additional 10,000 AF by 2025, and a second additional 10,000 AF by 2035. For
the single-dry year, supplies were assumed at the programs’ pumpback capacity. For the
multiple-dry year period, it was assumed that supplies would average at least 75 percent of the
pumpback capacity over the dry period.

6.4 Supply and Demand Comparisons

The available supplies and water demands for CLWA’s service area were analyzed to assess
the region’s ability to satisfy demands during three scenarios: a normal water year, single-dry
year and multiple-dry years. The tables in this section present the supplies and demands for
the various drought scenarios for the projected planning period of 2015-2050 in five year
increments. The available supplies and water demands broken down by purveyor during the
same three scenarios were also analyzed over the project planning period, and these tables are
provided in Appendix C. Table 6-1 presents the base years for the development of water year
data. Tables 6-2, 6-3 and 6-4 at the end of this section summarize, respectively, Normal Water
Year, Single-Dry Water Year and Multiple-Dry Year supplies.

The reader is referred to Chapter 2 for development of retail purveyor demands and current and
projected water supplies are developed in Chapters 3 and 4.

TABLE 6-1
BASIS OF WATER YEAR DATA

Water Year Type Base Years Historical Sequence

Normal Water Year Average 1922-2003

Single-Dry Water Year 1977 --

Multiple-Dry Water Years 1931-1934 --

6.4.1 Normal Water Year

Table 6-2 summarizes the water suppliers’ supplies available to meet demands over the 40-year
planning period during an average/normal year. As presented in the table, the water suppliers’
water supply is broken down into existing and planned water supply sources, including
wholesale (imported) water, local supplies and banking programs. Demands are shown with
and without the urban demand reduction resulting from SBX7-7 conservation objectives.

See Appendix C for the breakdown by purveyor of supplies available to meet demands over the
40-year planning period during an average/normal year.
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6.4.2 Single-Dry Year

The water supplies and demands for the water suppliers over the 40-year planning period were
analyzed in the event that a single-dry year occurs, similar to the drought that occurred in
California in 1977. Table 6-3 summarizes the existing and planned supplies available to meet
demands during a single-dry year. Base demand (demand without conservation) during dry
years was assumed to increase by 10 percent. Demands are also shown with the urban
demand reduction resulting from SBX7-7 conservation objectives.

See Appendix C for the breakdown by purveyor of supplies available to meet demands over the
40-year planning period during a single-dry year.
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6.4.3 Multiple-Dry Year

The water supplies and demands for the water suppliers’ water supply over the 40-year
planning period were analyzed in the event that a four-year multiple-dry year event occurs,
similar to the drought that occurred during the years 1931 to 1934. Table 6-4 summarizes the
existing and planned supplies available to meet demands during multiple-dry years. Base
demand during dry years was assumed to increase by 10 percent. Demands are also shown
with the urban demand reduction resulting from SBX7-7 conservation objectives.

See Appendix C for the breakdown by purveyor of supplies available to meet demands over the
40-year planning period during a multiple-dry year.
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6.4.4 Summary of Comparisons

As shown in the analyses above, CLWA and the retail purveyors have adequate supplies to
meet CLWA service area demands during normal, single-dry, and multiple-dry years throughout
the 40-year planning period.
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Section 7: Water Demand Management Measures

This section describes the water Demand Management Measures (DMMs) implemented by
CLWA and the retail purveyors as a part of the effort to reduce water demand in the Valley.

7.1 Overview

CLWA and the retail purveyors are subject to the Urban Water Management Planning Act,
AB1420 and SBX7-7 requirements, in addition to the commitment of compliance with the Best
Management Practices (BMPs) as signatories to the Memorandum of Understanding Regarding
Water Conservation in California (MOU). In the CLWA service area, demand management is
addressed at both the local (retail agency) and regional (Santa Clarita Valley-wide) levels.

The MOU and BMPs were revised by the California Urban Water Conservation Council
(CUWCC) in 2008. The revised BMPs now contain a category of “Foundational BMPs” that
signatories are expected to implement as a matter of their regular course of business. These
include Utility Operations (metering, water loss control, pricing, conservation coordinator,
wholesale agency assistance programs and water waste ordinances) and Public Education
(public outreach and school education programs). The remaining “Programmatic” BMPs have
been placed into three categories: Residential, Large Landscape, and Commercial, Industrial,
Institutional (CII) Programs and are similar to the original quantifiable BMPs. These revisions
are reflected in the CUWCC reporting database starting with reporting year 2009 and the 2010
UWMP’s DMM compliance requirements. The new category of foundational BMPs is a
significant shift in the revised MOU. For CLWA and other wholesalers however, these changes
do not represent a substantive shift in requirements.

A key intent of the recent MOU revision was to provide retail water agencies with more flexibility
in meeting requirements and allow them to choose program options most suitable to their
specific needs. Therefore, as alternatives to the traditional Programmatic BMP requirements,
agencies may also implement the MOU Flex Track or GPCD options.

Under the Flex Track option, an agency is responsible for achieving water savings greater than
or equal to those it would have achieved using only the BMP list items. The CUWCC has
developed three Flex Track Menus – Residential, CII, and Landscape – and each provides a
list of program options that may be implemented in part or any combination to meet the water
savings goal of that BMP. Custom measures can also be developed and require documentation
on how savings were realized and the method and calculations for estimating savings.

The GPCD option sets a water use reduction goal of 18 percent reduction by 2018. The MOU
defines the variables involved in setting the baseline and determining final and interim targets.
The GPCD option and requirements track well with the requirements of SBX7-7. All three retail
suppliers – SCWD, VWC and NCWD – have chosen to implement the GPCD compliance
option.

Signatories to the urban MOU are allowed by Water Code Section 10631(j) to include their
biennial CUWCC BMP reports in an UWMP to meet the requirements of the DMM sections of
the UWMP Act. The retail suppliers have chosen to comply with the requirements of the Act by
providing the information required by the DMMs in this section of the Plan instead of attaching
the 2009 and 2010 BMP Reports. CLWA has filed its 2009 and 2010 BMP reports (attached as
Appendix E).
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As a wholesaler MOU signatory, CLWA assists SCWD, VWC and NCWD with BMP
implementation and reporting, although CLWA files BMP reports only for itself. LACWWD 36
BMP implementation and reporting is done by the County of Los Angeles on behalf of all its
Waterworks Districts.

As the water wholesaler for the region, CLWA is responsible for the implementation of a subset
of the BMPs. However, CLWA in partnership with the water purveyors has taken a leadership
role in the implementation and support of a number of the BMPs that extend beyond a
wholesaler’s responsibilities in the MOU. The following sections provide more detail on the
water suppliers’ conservation programs and compliance with the BMPs.

7.2 Castaic Lake Water Agency

In 2001 CLWA became a signatory to the MOU and a member of the CUWCC, establishing a
firm commitment to the implementation of the BMPs or DMMs. The CUWCC is a consensus-
based partnership of agencies and organizations concerned with water supply and conservation
of natural resources in California. By becoming a signatory, CLWA committed to implement a
specific set of locally cost-effective conservation practices in its service area.

In addition to meeting its MOU commitments, CLWA is working with its retail purveyors to
identify and implement water use efficiency programs that meet long-term reduction goals. In
2007, CLWA and the retail water purveyors entered into an MOU to prepare a Santa Clarita
Valley Water Use Efficiency Strategic Plan (SCVWUESP). The purpose of the effort was to
prepare a comprehensive long-term conservation plan for the Santa Clarita Valley by adopting
objectives, policies and programs designed to promote proven and cost-effective conservation
practices. A consultant was hired to prepare the SCVWUESP, which included input from
stakeholders and the community at large. The SCVWUESP was completed in 2008 and
provides a detailed study of existing residential and commercial water use, and recommends
programs designed to reduce overall Valley-wide water demand by ten percent by 2030. The
programs are designed to provide Valley residents with the tools and education to use water
more efficiently. The seven programs identified in the SCVWUESP are:

1. HET Rebates (Single and Multi-Family)

2. Large Landscape Audits (with incentives)

3. CII Audits and Customized Incentives

4. Landscape Contractor Certification

5. HE Clothes Washer Rebates

6. New Construction Building Code

7. Valley-Wide Marketing

In addition to these seven programs, the SCVWUESP also identifies other key factors that will
help reduce the Valley’s overall water demand including passive conservation and new, more
water efficient building ordinances. By 2009, CLWA and the water purveyors were
implementing the majority of the programs identified in the SCVWUESP in some form.

Finally, the SCVWUESP includes an Appendix with more aggressive water use efficiency
measures designed to meet a potential twenty percent reduction in water use by 2020. This
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includes funding more active conservation programs, retrofit on resale ordinances, water rate
reform, water budget based rates and a more aggressive recycled water program.

By implementing a portfolio of water use efficiency programs, Santa Clarita Valley water
suppliers and their customers benefit in a number of ways:

Cost Avoidance for Purchased Water: Although the Santa Clarita Valley has
projected adequate water supply for the near future, the cost of water has risen
dramatically and is expected to continue to rise. The best way to avoid purchasing
expensive imported water is to use less through efficiency. Programs are an effective
efficiency mechanism.

Limited State Resources: California’s water resources are becoming increasingly
stretched due to population, housing growth and decreased water supply from state
water projects. Agencies need to stretch water supplies and increase efficiencies.

Drought Preparedness: It is inevitable that southern California, as well as the state,
will experience another drought. The big question is when and how severe the next one
will be. One way to lessen the severity of a drought’s effect on Santa Clarita Valley is to
prepare in advance for this event by creating a community that operates at a high level
of efficiency.

Reduced Carbon Footprint: The production and delivery of water requires a
tremendous amount of energy on both a statewide and local level. The Santa Clarita
Valley can do its part to reduce green house gases by using water more efficiently.

Reduced Waste Water Flows: Sanitation plants and systems must be sized to meet
historic and planned wastewater flows. Increasing the efficient use of water will result in
a reduction of wastewater into the system.

Reduced Urban Runoff: Achieving increased water use efficiency outdoors means
less water running off landscaped areas into the streets, storm drains and ultimately into
the Santa Clara River. Education efforts and installation of efficient technologies will
ensure that more of our valuable water is delivered to appropriate landscaping and less
of it as urban runoff.

The water suppliers are administering, managing and financing the SCVWUESP programs.
Since the adoption of the SCVWUESP, SBX7-7 was enacted, which requires a more aggressive
demand reduction target of 20 percent by 2020. CLWA and the purveyors are currently
developing an implementation plan that builds on the SCVWUESP while accelerating and
expanding its goals to identify other opportunities that will help meet long-term goals such as
those required by SBX7-7. This UWMP provides an overview of the programs proposed for
implementation to meet the SBX7-7 requirements.

7.2.1 Utility Operations

7.2.1.1 Conservation Coordinator

CLWA has one full time staff person that works in collaboration with its retail purveyors and
exclusively on conservation programs. CLWA also employs a number of consultants to work on
program development and implementation.
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7.2.1.2 Wholesale Agency Assistance Programs

CLWA provides both technical and financial assistance to the retail purveyors. In addition to the
requirements specified in the BMPs, CLWA provides the following support to its retail purveyors:

Program Planning: CLWA hired consultants and worked closely with the purveyors to
implement the programs in the SCVWUESP. CLWA is currently providing a similar
service in developing implementation options for meeting SBX7-7 requirements.

Residential Landscape Program: This program targets residential landscape
maintenance providers in the Santa Clarita Valley and individual homeowners eligible to
participate. It is primarily designed to provide gardeners incentives to install residential
water efficiency devices such as weather-based irrigation controllers (WBIC). The
program offers homeowners and gardeners free landscape classes. After completing
the landscape class, a resident receives one free WBIC and gardeners can keep
receiving WBICs after confirmation that the previous WBIC was installed properly on a
property within CLWA service area. The program is projected to save 50 AF in the first
year.

Large Landscape Program: This program offers homeowners associations, parks and
landscape maintenance divisions the opportunity for a CLWA representative to visit the
site and develop a customized plan and offer rebates for items to further water
conservation.

Commercial, Industrial and Institutional (CII) Audit and Customized Incentive
Program: The CII Program offers businesses and institutions the opportunity to save
money and water by signing up for free water use check-ups. As part of the check-up, a
CLWA representative visits the site and develops a customized plan and offers rebates
for the items to further water conservation.

High Efficiency Toilet (HET) Replacement Program: HET toilet replacement
vouchers are provided to retail purveyors for distribution. Homes older than 1992 are
eligible for up to $115 per toilet.

Landscape Education Program: Free monthly workshops are provided in a classroom
and garden setting for residents who want to learn more about gardening and
conservation.

School and Public Information Programs: See Section 7.2.2.

7.2.1.3 Water Loss Control

CLWA has completed AWWA’s M36 Water Loss analysis, which consists of a component
analysis of leaks into “revenue” and “non-revenue” categories, among others, and an economic
analysis of recoverable loss. Pre-screen results range from 99.5 to 100 percent. CLWA’s M36
‘Reporting Worksheet’ for 2010 is provided in Appendix E.

7.2.2 Education

7.2.2.1 Public Information

In 2008 CLWA hired a social marketing firm to develop a Valley-wide conservation outreach
plan. The “What’s your water number?” campaign had its kick-off that summer and focused on
proper irrigation and landscape maintenance. The campaign utilizes radio, billboards, television
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and print. CLWA also distributes a monthly electronic community newsletter that addresses
water conservation.

In October 2010, CLWA conducted a phone survey to measure the response to the campaign’s
messages to determine the most successful outlets used to deliver the messages among Santa
Clarita Valley residents. Results indicated that overall campaign messaging was effective, with
more than one-third of respondents stating the conservation tips made them re-think their
current water use. Respondents also reported a substantial decrease in their total outdoor
water use versus 2008. Eighty-seven percent of single-family home respondents said they
reduced outdoor water usage already or are likely to do so in the near future. Respondents also
reported a strong recall of the campaign. The majority of respondents recalled seeing or
hearing conservation tips in the past six months. Results suggest that residents who previously
watered every day, water every other day post-campaign.

In addition to its conservation outreach campaign, CLWA has a water-efficient landscape
demonstration garden open to the public and which hosts about 60 school classes each year.
CLWA also maintains an active website and Facebook page with water saving tips for residents
and businesses, conservation checklists and program and incentive information.

7.2.2.2 School Education

Started in 1993, CLWA's award-winning Education Program is dedicated to helping students in
school learn through age-appropriate programs, from kindergarten all the way through high
school. The program provides hands-on field trips and in-class presentations for elementary
and junior high school students at public and private schools in the Santa Clarita Valley
(Table 7-1). In 2008, CLWA provided almost 350 class presentations and hosted 14 teacher
workshops. In addition to the presentations and field trips, CLWA's Education Department
administers the local high school Water Challenge scholarship program, which is open to
students in grades 9 through 12. Through 2010, the Education Program has educated more
than 104,000 students about the importance of efficient water use.

TABLE 7-1
SCHOOL EDUCATION (NUMBER OF STUDENTS)

Grade Level 2006 2007 2008 2009 2010

K - 3 5,677 7,320 6,290 6,686 7,296
4 - 6 3,753 4,872 4,195 4,768 5,212
7 - 8 798 1,102 1,345 1,210 315
9 - 12 0 223 141 40 491
Totals 10,228 13,517 11,971 12,704 13,314

7.3 Regional BMP Implementation

In 2001, the CLWA Board approved signing the CUWCC’s MOU on behalf of both the wholesale
and retail service areas (CLWA and SCWD), thus meeting one of the recommendations of the
2000 UWMP. Los Angeles County signed the MOU prior to the 2000 UWMP on behalf of all its
Waterworks Districts; NCWD signed the MOU on its own behalf in September 2002 and VWC
signed in 2006. In 2009, the CUWCC changed its policy to specify that each signatory had to
join individually and that a wholesaler could no longer be a signatory on behalf of its retailers.
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The following sections provide a summary of the BMP status of the retail purveyors, in addition
to the SCVWUESP activities.

7.4 Santa Clarita Water Division

Programs and planning efforts that focus on demand management have increased significantly
since the 2005 UWMP. These efforts have been both by SCWD individually as well as regional
approaches that involve CLWA and the retailers.

In 2001, the CLWA Board approved signing the CUWCC’s MOU for both the wholesale and
retail service areas (CLWA and SCWD). Since that time, SCWD has been reporting and filing
BMP reports as a signatory. SCWD filed BMP reports through 2008. In 2009, the CUWCC
changed its policy to specify that each signatory had to join individually and that a wholesaler
could no longer be a signatory on behalf of its retailers. As a result, SCWD is no longer
included as member of the CUWCC.

SCWD developed a Water Conservation Plan (WCP) in April 2009 to complement the
SCVWUESP adopted by the CLWA Board of Directors in February 2009. In its WCP, SCWD
recognizes the need to implement the urban water conservation BMPs as described by the
CUWCC and identify additional conservation measures that could accelerate savings in the
SCWD service area. The WCP identified the elements, processes, costs, staff resources and
activities to further promote conservation and further complement the SCVWUESP. The WCP
also identified activities not addressed in the regional plan.

SCWD is implementing all of the Foundational BMPs as required in the revised MOU and
UWMP Act. The Programmatic BMPs are being implemented through a GPCD approach. The
BMP and SBX7-7 goals and implementation plan are discussed further in Sections 7.4.2 and
7.4.3.

The following sections describe the various programs and conservation activities currently being
implemented by SCWD.

7.4.1 Foundational BMPs

7.4.1.1 Utility Operations

Conservation Coordinator

SCWD’s conservation program is staffed in various ways. Internally, management,
administration and oversight are the responsibility of the Associate Water Resources Planner.
In addition, SCWD has helped fund a conservation coordinator position at CLWA since 2004;
this position supports regional planning and implementation. SCWD also utilizes consultant
services to support program planning and management as well as to implement the various
programs including residential landscape training as well as residential, CII and large landscape
audits.

Water Waste Prevention

SCWD supports water waste prevention activities through both direct Board activities and in
collaboration with the City of Santa Clarita.
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On September 10, 2008, the CLWA Board of Directors signed Resolution No. 2605 declaring an
Agency-wide water supply and conservation alert. The resolution encourages residents to
follow the Voluntary Water Conservation Action Plan (Plan) and achieve a ten percent overall
reduction in water demand. The Plan establishes voluntary water conservation measures to be
taken by residents and businesses and includes a set of guidelines and recommendations for
both indoor and outdoor water use improvements.

SCWD is also actively supporting the City and County in establishing terms of service for water
efficient design in new development, complaint with AB 1881. SCWD participates in compliance
review of new water efficient landscaping requirements, reviewing the Water Efficient
Landscape Worksheet (WELW) and, after a project is completed, conducting periodic audits
and tracking consumption to ensure the project remains in compliance with the water allowance
requirements.

SCWD also has a Water Shortage Contingency Plan (see Appendix F) and works closely with
the City and County in supporting all local ordinances that prohibit water waste.

Water Loss Control

SCWD monitors its water losses on a monthly basis. Production losses in 2008 and 2009 were
estimated at 7.9 and 6.0 percent, respectively. SCWD has completed AWWA’s M36 Water
Loss analysis, which consists of a component analysis of leaks into “revenue” and “non-
revenue” categories, among others, and an economic analysis of recoverable loss. SCWD’s
M36 ‘Reporting Worksheet’ for 2009 is provided in Appendix E.

Results of the preliminary analysis show a water audit data validity score of 64 and an
Infrastructure Leakage Index (ILI) of 3.79. A validity score between 51 and 70 indicates that the
validity of the data is reasonable, with opportunity for improvement. According to general
guidelines, an ILI between 3 and 5 is appropriate when water resources can be developed or
purchased at a reasonable expense; existing water supply capability is sufficient to meet long-
term demand as long as reasonable leakage management controls are in place; and water
resources are believed to be sufficient but demand management measures are included in long-
term planning. The audit highlights some strengths and weaknesses of the system. SCWD is
evaluating the preliminary results and recommendations of the audit.

Metering with Commodity Rates for all New Connections and Retrofit of Existing Connections

All of SCWD’s customers are metered and billed volumetrically. Commercial, industrial and
institutional accounts and parks are encouraged to have dedicated irrigation meters, and many
do. In addition, SCWD has identified the Automated Meter Reading (AMR)/ Advanced Metering
Infrastructure (AMI) technologies as a conservation priority. This technology is being
implemented and will be very helpful in identifying leaks, mitigating losses, and monitoring
customer usage.

Retail Conservation Pricing

All of SCWD’s customers are metered and billed monthly. On January 1, 2010, SCWD
migrated its residential customers to a tiered rate structure and its landscape customers to a
fixed rate set at the highest tier rate.
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Since 2007 the proportion of revenue from fixed charge has met the BMP requirement of not to
exceed 30 percent. Table 7-2 shows the portion of revenues that come from fixed charges.
Total revenue includes meter, consumption, energy, purchased water and other small
miscellaneous charges. Note that 2010 data are only through September and do not reflect a
full year’s revenue; SCWD expects to meet the threshold requirements once a full year’s data is
incorporated.

TABLE 7-2
REVENUE

Operating Revenues 2007 2008 2009 2010
(a)

Fixed Charges $ 5,880,400 $ 6,282,400 $ 6,354,900 $ 5,500,100
Volumetric Charges $ 13,629,600 $14,401,100 $ 15,516,300 $12,261,800
% Fixed Charges 30% 30% 29% 31%

Note:
(a) Reflects revenues only through September 2010. BMP requirement anticipated to be met with complete 2010

revenue accounted for.

7.4.1.2 Education

Public Information Programs

SCWD provides informational materials to customers through media events, neighborhood
expos and other activities (Table 7-3). SCWD also communicates with its customers in
coordination with CLWA through a variety of media outlets including Santa Clarita Valley TV,
billboards, newspapers, magazines, radio, paid advertising, bill inserts, its website
(http://www.scwater.org/) and public service announcements. Conservation messages are also
included on customers’ monthly bills. Two tips ran in October and December 2008 and one ran
on every bill issued in 2009. In 2009 SCWD instituted an automatic calling campaign to alert its
customers of dry conditions and the importance of conservation. Almost 70,000 calls were made
between December 2009 and October 2010.

TABLE 7-3
SCWD OUTREACH EVENTS

2009 2010

Earth Day Earth Day
Home and Garden Expo Water Awareness

Water Awareness River Rally
River Rally Make a Difference Day

Neighborhood Expo (3): Canyon County, Saugus, Newhall Realtors’ Breakfast
Emergency Expo

School Education Programs

SCWD implements its school programs in coordination with the CLWA, reaching almost 6,400
students a year since 2007 (Table 7-4). The CLWA’s award winning program is available to
grades K through 8 and includes in class presentations and field trips. See Section 7.2.2.2 for
more information on CLWA’s school programs.
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TABLE 7-4
SCHOOL EDUCATION (NUMBER OF STUDENTS)

Grade Level 2007 2008 2009 2010

K - 3 2,474 2,694 3,300 2,947
4 - 6 2,656 1,600 2,412 2,063
7 - 8 335 860 605 94
9 - 12 63 141 40 348
Totals 5,528 5,295 6,357 5,452

7.4.2 Programmatic BMPs

Prior to 2007, SCWD focused most of its conservation programs on the Foundational type of
activities. In 2007, SCWD starting expanding its programs by incorporating incentives and other
elements. In 2009, the SCVWUESP was adopted by the CLWA Board of Directors in February
and SCWD developed its own Water Conservation Plan (WCP) in April. These documents set,
for the first time, water savings goals, identified activities to meet the goals and developed a
long-term conservation program. In its WCP, SCWD recognizes the need to implement the
BMPs and identify additional conservation measures that could accelerate savings in the SCWD
service area.

The majority of SCWD’s programmatic BMPs are being implemented in collaboration with
CLWA. In order to maintain consistency the SBX7-7 planning process, SCWD has chosen the
GPCD alternative for complying with the MOU.

The following sections describe the programs being implemented in the service area.

7.4.2.1 Residential Programs

The largest customer class in the SCWD service area is residential, accounting for
approximately 90 percent of customers and 70 percent of total use. SCWD has about
21,200 SF and 4,700 MF residential accounts. SCWD is focusing the majority of its
conservation efforts on residential use.

1) Residential Audit Program
SCWD’s indoor residential audit program is structured to respond to customer requests
but does not currently actively promote indoor audits. SCWD provides water
conservation items that include low-flow showerheads, conservation materials, hose
nozzles and aerators. These items are provided at festivals, fairs and other events, and
are available for pick up at the SCWD office. This distribution program started in 2008;
SCWD distributed about 600 conservation items in 2009 and 2010.

2) Landscape Training and Incentive Program
Residential landscapes are a significant use in SCWD’s service area. SCWD is working
with CLWA to offer a program that combines training and fixtures in the form of
landscape classes and WBICs to its residential customers. The program offers
homeowners and gardeners free landscape classes; after residents or their gardeners
complete the training, they receive free WBICs. They also receive free inspections of
their WBIC installations and programming to ensure they are properly installed and
programmed. The classes are offered in both English and Spanish and have been very
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popular with residents. At the end of 2010, six classes were held and 70 WBICs have
been installed and inspected within the SCWD service area.

SCWD has focused its landscape surveys on its largest users, although all customers
are welcome. These are typically homeowners associations (HOAs). HOA customers
with dedicated irrigation meters are classified as “irrigation” customers rather than
“residential” and the program is designed to develop an appropriate water budget and
help them implement it. The program is further described in Section 7.4.2.3.

3) High Efficiency Toilet Rebate Program
The SCVWUESP estimates that in 2008 about 62 percent of residential toilets used
1.6 gallons per flush or less. A program at least as effective as a retrofit on resale,
which is the BMP threshold, requires SCWD to provide about 200 rebates per year.
SCWD is currently participating in CLWA’s HET voucher rebate program and has
provided 900 rebates since 2007, almost 70 percent of which were rebated in 2010. The
program has been ramping up steadily and the goal is to provide 600 rebates a year.
Incentives valued at $115 are provided for HETs replacing models that flush at 3.5 gpf or
more.

In addition, SCWD will be realizing the benefits of SB 407, effective January 1, 2014.
SB 407 requires that all pre-1994 residential, multi-family and commercial customers
replace non-compliant plumbing fixtures (including toilets, faucets, and showerheads)
with water-conserving fixtures when making certain improvements or alterations to a
building. By 2017, all single-family homes must replace non-compliant plumbing fixtures
and by 2019 all multifamily and commercial buildings must have compliant water-
conserving plumbing fixtures in place.

4) WaterSense Specification for New Residential Development
SCWD is working closely with the City of Santa Clarita’s response in its development
and implementation of landscape requirements that comply with AB 1881.

SCWD is supporting adoption of the 2010 California Green Building Standards Code,
which went into effect January 2011. The Code sets mandatory green building
measures, including a twenty percent reduction in indoor water use, as well as dedicated
meter requirements and regulations addressing landscape irrigation and design. Local
jurisdictions, at a minimum, must adopt the mandatory measures; the Code also
identifies voluntary measures that set a higher standard of efficiency, which can also be
adopted. SCWD will review the proposed standards and determine the most appropriate
approach.

7.4.2.2 Commercial, Industrial, and Institutional (CII) BMPs

CII use does not account for a large portion of consumption in SCWD’s service area. SCWD
has about 840 CII accounts which use about 1,900 AFY, or 7 percent of total use.

In FY 2010/11 the CLWA began implementing a CII Audit and Customized Incentive Program
which offers comprehensive water audits with follow-up reports that provide recommendations,
information on costs, savings, payback and other implementation-oriented information. The
program targets high use and high savings potential customers such as amusement parks,
colleges and universities, hotels and hospitals. Recommendations include both site-specific
and general opportunities. The key decision makers are identified and contacted to enlist
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participation. The goal is to tailor the amount of incentive to the water savings based upon the
findings of the audit. Customers are eligible to receive financial incentives to offset any
investments in water use efficiency in the amount of up to $300 per AF of water saved.

To date forty large water users have been contacted and twenty within SCWD service area are
moving forward.

7.4.2.3 Landscape

SCWD encourages installation of dedicated irrigation meters on all commercial, industrial and
institutional accounts, parks and city landscaping. SCWD has 864 dedicated irrigation
accounts, the majority of which are HOAs.

SCWD is working on developing water budgets for all its dedicated irrigation accounts; to date
188 accounts have water budgets. The budgets are developed based on historical water use
data, landscape acreage and the Maximum Applied Water Allowance as defined by DWR. If the
accounts exceed their budgets, SCWD contacts the customer with offers of a free audit, nozzles
and/or WBICs (when available) as well as a free walk-through with the landscape contractor
followed up with a report containing findings and recommendations.

SCWD is also participating in the CLWA-sponsored large landscape program which offers
audits to its large landscape customers. Currently forty sites are enrolled; eighteen are within
the SCWD service area where the focus is on HOA customers. The program offers large
landscape customers such as HOAs, parks and landscape maintenance districts the opportunity
to receive free water-use and cost-benefit analysis reports, free workshops for property
management and landscapers and rebates for water-saving measures and devices. Customers
are also eligible to receive financial incentives to offset any investments in landscape efficiency
in the amount of up to $300 per AF of water saved. CLWA works with its retailers to select sites
that meet the large landscape specifications.

To date, five sites have final reports; one site has completed recommended infrastructure
modifications and has received the rebate based on an estimated potential savings of 4.21 AFY.
The others will complete modifications throughout 2011 and 2012.

7.4.3 SCWD DMM and SBX7-7 Implementation Plan

SCWD recognizes the need to expand conservation programs and efforts in order to meet both
its SBX7-7 and DMM requirements.

The SBX7-7 baseline and target calculations are addressed in Chapter 2. The DMM GPCD
goals, shown in Table 7-5 are determined by calculating the following:

1. Baseline GPCD = average annual Potable Water GPCD for the years 1997 through
2006

2. 2018 GPCD Target = Baseline GPCD multiplied by 0.82 (an 18% reduction)

3. Biennial GPCD Targets = Baseline GPCD multiplied by that year’s Target (% Baseline).
A retail water agency may choose a starting point as either its Baseline GPCD or its
2006 Potable Water GPCD.
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TABLE 7-5
DMM GPCD TARGET CALCULATIONS

Year
Per Capita

Water Use (GPCD)

1997 237

1998 210

1999 247

2000 242

2001 234

2002 251

2003 232

2004 239

2005 227

2006 229

Baseline 234

Target (2018) 192

Compliance is evaluated in relation to the Compliance Table below (Table7-6) and relative
progress toward the goal will be acknowledged in Council Compliance Reports. The
compliance tables are read as five increments with reporting goals relative to their first through
fifth Compliance reports.

TABLE 7-6
ANNUAL COMPLIANCE TARGETS (IN GPCD)

Year Compliance Report Target Highest Acceptable Bound

2010 1 220 234
2012 2 217 225
2014 3 209 217
2016 4 200 209
2018 5 192 192

The GPCD option for MOU compliance and the SBX7-7 targets are consistent with one another
(Table 7-7) and SCWD is utilizing the SCVWUESP as well as its own WCP to implement
programs that meet these goals.

TABLE 7-7
COMPLIANCE TARGETS

Target GPCP

Baseline GPCD 2015 2018 2020
MOU/AB 1420 234 192

SBX7-7 235 211 188

In the 2008 SCVWUESP, a comprehensive assessment of SCWD’s demographics, levels of
past conservation, age of housing, natural turnover, the effects of plumbing codes and more
was completed to determine the potential of future conservation activities and programs.
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SCWD has already begun implementing five of the seven programs identified in the
SCVWUESP: HET rebates (Single family), large landscape audits (with incentives), CII audits
and customized incentives, landscape contractor certification and valley-wide marketing; HET
clothes washer rebates and multi-family HET rebates are planned for implementation in 2011.

Both the regional SCVWUESP and SCWD’s WCP recognize the need to expand conservation
programs and efforts. The adoption of SBX7-7 has increased the urgency for implementation.
CLWA is in the process of reviewing its incentive programs and SCWD is currently working with
CLWA as well as the other purveyors to identify programs that could be implemented regionally.

The programs identified to meet future requirements combine financial incentives, regulation
and information elements, and building onto existing activities. Included in the programs being
considered for implementation are the following:

Financial Incentives

1) High-Efficiency Clothes Washers (HECWs): Clothes washer rebates are on the list of
programs identified for implementation in the SCVWUESP. CLWA will be expanding its
program to include clothes washer rebates in FY 2011/12 and SCWD will participate.

2) Zero and Low-Flow Urinal Rebates: Rebates will include CII fixtures such as zero
consumption and ultra low volume urinals as well as CII specific HETs. This program
will launch in FY 2011/12.

3) Expansion of fixture rebates to CII and Multi-family customers: Currently the toilet
rebate program is only available to single-family residential customers. Starting 2011,
the programs will be expanded to all customers and there will be increased focus on
marketing to large HOA accounts.

4) Expand rebates to include a larger variety of fixtures: Being considered for inclusion are
hot water distribution tanks, pressurized water brooms and high-pressure spray nozzles.

5) Cash for Grass Rebate: Customers will be provided with an incentive of up to $1 per
acre-foot of turf removed and replaced with landscape appropriate plants. The program
is being considered for both residential and CII customers.

6) Expansion of large landscape program: The purveyors will be evaluating the
effectiveness of the current landscape program in FY 2011/12 and adjusting depending
on the results. If the program is found to be successful at meeting reduction targets, the
program will be accelerated and more devices will be offered, such as Precision
Nozzles.

Building Code/New Standards

The SCVWUESP developed a comprehensive list of new building standards, beyond those
currently in code. Code changes that improve the efficiency of fixtures and design account for
about 60 percent of the expected reduction in demand, and will therefore be a significant
program priority. Some of the changes proposed will be captured in the State Model Efficient
Landscape Ordinance effective January 2010, CAL Green Building Code adopted January
2011, and SB 407 and standard updates for toilets and washers that are being phased in.
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Information/Tracking

Information and tracking represents a new element to the existing programs focusing on
collecting and processing information and ensuring that the programs are on track to meet the
goals. These activities will also help in program design by providing more robust information
about customers and their water use patterns. The immediate priorities include:

1) Automatic Meter Reading (AMR): SCWD has identified AMR as a priority in its WCP
and critical to obtaining real time data for water usage and utilizing it to identify
customer-side leaks. This information can also help SCWD monitor the impacts of
existing programs, make adjustments where necessary and develop new programs.

2) Water Use Tracking Tools: Another WCP priority, SCWD plans to design and develop
database tracking tools for water savings associated with its conservation plans and
increase flexibility by adding or changing program elements.

SCWD is developing a plan that includes accelerating the current programs, adding additional
elements that include programmatic, regulatory and information-based activities to meet the
requirements of SBX7-7. This planning process was started in 2010 and implementation will
begin in 2011.

Evaluating Effectiveness of the DMMs

SCWD will continue to track all program activities including outreach activities, rebate
distribution and audits. Program effectiveness and per capita use will be monitored through the
billing and consumption system.

Impacts of Conservation

It is not expected that, at this time, the conservation programs currently being implemented or
scheduled for implementation will have any significant negative effect on water use within
SCWD’s service area or affect SCWD’s ability to further reduce demand. The funding for current
and future programs is being identified.

Economic Impacts

Analysis of the requirements for BMP compliance yields program costs of roughly $500,000.

7.5 Valencia Water Company

VWC recognizes that conserving water is an integral component of a responsible water strategy
and is committed to providing education, tools and incentives to help its customers reduce the
amount of water they use. VWC is implementing programs locally as well as leveraging the
conservation resources available through CLWA. In 2006, VWC became a signatory to the
CUWCC MOU, establishing a firm commitment to the implementation of the BMPs or DMMs.
Prior to signing the MOU, VWC had been actively engaged in conservation and implemented
several of the CUWCC recommended conservation programs.

In 2007, VWC coordinated the development and execution of a MOU with the other retail water
purveyors and CLWA to prepare the SCVWUESP. VWC served as the project administrator for
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the Santa Clarita Valley water suppliers in developing the SCVWUESP. The SCVWUESP
recommended programs to reduce the overall valley wide water demand by ten percent by 2030
(see Section 7.2 for more information), but also included more aggressive programs to achieve
greater demand reductions at an accelerated pace. These programs were designed to provide
Valley residents and businesses with the tools and education to use water more efficiently.

Since 2002, VWC’s focus on demand management has continued to increase. In addition to
the activities identified in the SCVWUESP, VWC has implemented a number of other
conservation activities to meet the requirements of the MOU and SBX7-7 goals. VWC has an
internal Water Use and Energy Efficiency Plan (WUEEP). The WUEEP provides a broad
framework defining VWC’s conservation policies as well as detailed conservation programs.
The WUEEP is reviewed annually and updated every three years.

VWC is implementing all of the Foundational BMPs as required in the revised MOU and UWMP
Act. The Programmatic BMPs are being implemented through a GPCD approach. The BMP
and SBX7-7 goals and implementation plans are discussed further in Section 7.5.2 and 7.5.3.

The following sections describe the various programs and conservation activities implemented
by VWC.

7.5.1 Foundational BMPs

7.5.1.1 Utility Operations

Conservation Coordinator

VWC has had a full-time conservation coordinator since 2005 and added a second in 2009;
there are currently two full-time equivalent (FTE) positions dedicated to conservation. The
coordinators manage BMP implementation and other water conservation implementation and
planning activities. VWC also utilizes consultant services to implement the various programs
including water audits, landscape training and public outreach. In the future, VWC plans to
establish a third conservation position to focus on CII activities.

Water Waste Prohibition

VWC operates under CPUC-approved rules that include Rule No. 14.1, the Water Conservation
and Rationing Plan, and Rule 11, Discontinuance and Restoration of Service.

Rule 11, Discontinuance and Restoration of Service, allows the company to restrict and/or
disconnect water service for customers using water in a wasteful manner.

The PUC’s methodology for water utilities to implement water conservation plans is documented
in Standard Practice U-40-W, “Instructions for Water Conservation, Rationing, and Service
Connection Moratoria.” Water shortage contingency plans must be approved by the PUC prior
to implementation by VWC. As stated in the Standard Practice U-40-W, the PUC shall
authorize mandatory conservation and rationing by approving Schedule No. 14.1, Mandatory
Water Conservation and Rationing. Schedule No. 14.1 sets forth water use violation fines,
charges for removal of flow restrictors, and the period during which mandatory conservation and
rationing measures will be in effect.
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Water Loss Control

VWC’s overall water delivery system is relatively new with a weighted average plant in service
life of 11 years. As a newer system, VWC doesn’t experience a significant amount of water
loss. Nonetheless, VWC conducts quarterly pre-screening system audits which calculate
verifiable use as a percent of total production. VWC’s historic annual water loss since 2000, as
a percent of total production, ranged from one to seven percent.

VWC has completed AWWA’s M36 Water Loss analysis, which consists of a component
analysis of leaks into “revenue” and “non-revenue” categories, among others, and an economic
analysis of recoverable loss. VWC’s M36 ‘Reporting Worksheet’ for 2009 and 2010 are
provided in Appendix E. Results of the preliminary audits show a water audit validity score of 89
for both 2009 and 2010 and ILI of 0.62 and 0.20 for 2009 and 2010, respectively. VWC intends
to refine and improve its assumptions used per M36 manual as its system expands and
matures.

VWC’s maintenance program also helps minimize water losses. This program helps keep the
VWC production system in optimal condition, thus reducing water losses. This program
includes, among other things, daily inspections of water wells and pumping equipment, weekly
inspections of water tanks and exercising critical system valves. VWC also calibrates its
production meters annually.

When a leak occurs, VWC responds quickly to isolate the leak and repair it. VWC tracks leaks
in its GIS system, which gives it the ability to visually monitor leak locations and identify
potential problem areas or trends.

VWC’s meter change-out program replaces its older water meters on a regular basis to ensure
metering accuracy. Based on AWWA standards and VWC’s experience, this program targets
change-outs at 15 years or less.

Metering with Commodity Rates for all New Connections and Retrofit of Existing Connections

All of VWC’s customers are metered and billed volumetrically on a monthly basis.

Monthly water allocations (i.e., water budgets) were introduced in late 2009 under the new
WaterSMART Allocation program, in which individually metered residential customers receive
their monthly allocations on billing statements. In, 2011 a tiered pricing structure based on
WaterSMART allocations was implemented.

Retail Conservation Pricing

On February 1, 2011 VWC changed its single volumetric rate structure to a tiered structure
(Table 7-8). The tiered system was designed to support the WaterSMART Allocation (WSA)
program, which sets customer specific allocations for all individually metered residential
customers. Starting in 2009, customer bills included information on their allocation, allowing
time for acclimation to the new approach before it was fully implemented with tiered rates in
2011.

The rate structure is designed to provide support and encourage appropriate use. If a
customer’s water use is within the designated “efficient” range for their allocated volume, the
customer is charged standard rates. If the customer uses less than the efficient limit, the
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customer is charged at a lower rate and, conversely, if the customer uses more, the customer is
charged at the higher rates. There are five (5) tiers, ranging from Super Efficient at $1.144/CCF
to Wasteful at $2.878/CCF. Customers are encouraged to access their allocation and billing
information on the company’s website.

Residential class customers were the first to be placed on WSA and the tiered rate structure as
this group represents approximately 54 percent of VWC’s total consumption. Dedicated
landscape irrigation meters, including those at CII customer locations will be placed on WSA
with a tiered rate structure in 2012. VWC will evaluate the challenges of migrating the
remaining customer classifications to WSA and tiered rates in the future.

TABLE 7-8
QUANTITY RATES AND SERVICE CHARGES

Quantity rates:

Tier Name Level
Rate per

100 cubic feet

Super Efficient Tier 1: Indoor monthly water allocation $1.144
Efficient Tier 2: Outdoor monthly water allocation

(Tiers 1+2=100% of monthly allocation)
$1.362

Inefficient Tier 3: 101% to 150% of monthly water allocation $1.703
Excessive Tier 4: 151%-200% of monthly water allocation $2.214
Wasteful Tier 5: Use in excess of 200% of monthly water allocation $2.878

Non-residential (not applicable) $1.362

The proportion of revenue from volumetric charges meets the BMP requirement at about 71 to
73 percent (Table 7-9).

TABLE 7-9
REVENUE

2006 2007 2008 2009 2010

Fixed Charges NR $5,258,800 $6,122,000 $6,150,500 $6,153,500
Volumetric Charges NR $13,921,300 $14,788,900 $14,784,500 $15,287,500

Total Revenue NR $19,180,100 $20,910,900 $20,935,000 $21,441,000
% Volumetric NR 73% 71% 71% 71%

7.5.1.2 Education

Public Information

VWC implements public outreach in coordination with CLWA. See Section 7.2.2.1 for detail on
specific programs administered by CLWA.

In addition to the regional activities, VWC provides information on efficient water use on
customer bills and on its website. Bills show current water usage in comparison with the
previous year’s usage for that period, and for residential customers it shows their WaterSMART
allocations. VWC maintains an active website that provides information on the various
programs available to customers, conservation tips, links and full details on the WaterSMART
program. In addition, VWC representatives promote conservation at local special events,
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including the Emergency Expo, Earth/Arbor Day, CLWA Water Awareness, River Rally and
Make a Difference Day. Outreach activities are summarized in Table 7-10.

TABLE 7-10
SUMMARY OF OUTREACH ACTIVITIES

Item 2006 2007 2008 2009 2010

Bill Inserts / Newsletters / Brochures NR 0 1 2 1
Bill showing current water usage in
comparison with prior year usage

NR Yes Yes Yes Yes

Special Events NR 4 4 3 4
Program to coordinate with other
government agencies, industry,
public interest groups and media

NR Yes Yes Yes Yes

School Education

VWC’s school education program is implemented in coordination with CLWA at no cost to
school districts. The CLWA’s award winning program is available to grades K through 12 and
includes in class presentations and field trips (Table 7-11). See Section 7.2.2.2 for more
information on CLWA’s school programs.

VWC previously contracted with Resource Action Programs, partnering with Southern California
Edison (SCE) and Southern California Gas Company (SCGC) to implement the Living Wise
Program. This program was designed to teach communities about conservation and increase
environmental awareness. Sixth graders received Resource Action Living Wise Activity Kits,
which enabled them to perform home water/energy audits. The program was active thru mid-
2009.

TABLE 7-11
SCHOOL EDUCATION (NUMBER OF STUDENTS)

Grades 2006 2007 2008 2009 2010

K-3 1,984 3,501 2,372 2,115 3,016
4 - 6 1,559 1,593 1,895 1,577 2,176
7 - 8 527 737 485 350 0
9 - 12 0 160 0 0 143
Totals 4,070 5,991 4,752 4,042 5,335

7.5.2 Programmatic BMPs

VWC is pursuing a GPCD approach to complying with the Programmatic BMPs. The following
section describes VWC program activities.

7.5.2.1 Residential Programs

Almost 54 percent of VWC’s total water use is residential, the majority of which are single-family
accounts.
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1) Residential Survey and Retrofit Programs
VMC has two programs that address residential surveys, – a traditional audit program
and a leak only audit – to best address specific customer needs, increase
responsiveness and improve water use efficiency.

Since 2007, VWC has offered a free residential water audits to its residential customers,
which include both an indoor and landscape element. The program is administered and
implemented by a consultant. Customers are notified of the program by consultant
outreach efforts, VWC referrals and advertisement on VWC’s website, reception area
and at community events. The goals of the program are to provide customers with a
better understanding of their water use; identify inefficient uses; and offer incentives for
replacement of high-water use devices such as toilets and WBICs. The number of
surveys that were conducted is summarized in Table 7-12.

In addition to the full audit, VWC initiated a supplemental program in January 2011 to
specifically address leaks. This program was developed to be cost-effective, and to
respond quickly and mitigate unnecessary losses resulting from leaks and other
unintentional water consumption. In order to better serve its customers, VWC combines
smart Automated Meter Reading (AMR) and current manual read systems to notify
customers when their consumption has either registered higher than normal or if
continuous flow has been detected by the meter (alerts automatically occur when the
meter registers continuous flow for 24 consecutive hours). VWC customers can respond
to the notification by requesting a Leak Only audit or a full residential audit to assist with
the identification and quantification of the abnormal water use and to provide instructions
to stabilize or reduce consumption.

VWC’s device distribution programs have continued over the years (Table 7-12); devices
are distributed as part of the surveys as well as through community events and the
Living Wise program (described below). Devices include low-flow showerheads and
aerators. In addition, CLWA distributes free water-saving devices to Valley residents at
community events.

VWC previously benefited from audits conducted by students through the Living Wise
Program in schools (see Section 7.5.1.2). The Living Wise surveys are each counted as
the equivalent of one-third of a survey in terms of BMP reporting (only indoor use is
evaluated in the program). The program was active through 2009.

TABLE 7-12
RESIDENTIAL SURVEYS AND RETROFITS

2006 2007 2008 2009 2010

Single Family Accounts

Surveys Offered NR 2,520 13,969 4,308 20,901

Surveys Completed NR 542 813 528 238
Multi-Family Accounts

Surveys Offered NR 0 156 0 0
Surveys Completed NR 0 126 0 0

Devices
Showerheads NR 1,583 2,357 1,303 460
Aerators NR 3,154 4,610 2,473 564
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Audit and retrofit program participation is tracked through a manual spreadsheet; water savings
are estimated at 32 AFY.

2) Residential Landscape Water Survey Program
VWC has identified landscape conservation as a priority program and has developed
various tools to address irrigation use. Section 1) above describes the residential water
audit programs, including both the full audit and leak only programs, which are a
combined indoor and landscape audit. In addition to those programs, VWC is working
with CLWA to offer a program that combines training and fixtures in the form of
landscape classes and WBICs to its residential customers.

The CLWA sponsored WBIC program began in 2009. It offers homeowners and
gardeners free landscape classes and, after residents or their gardeners complete the
training, they receive free WBICs. The classes have been very popular with Valley
residents. Classes are offered in both English and Spanish and, after completing the
training, attendees, as well as their gardeners, receive official certification for attending
the workshop and committing to water efficient practices at their sites. VWC is working
with CLWA and the other retailers to track program participation and actual water
savings in this first year of the program, and will make adjustments to the program as
necessary.

For VWC customers who take the CLWA class and receive a WBIC, VWC provides free
installation and programming service, which is not part of the CLWA program. At the
end of 2010, there have been six classes, and 70 WBICs that have been distributed to
VWC customers through the CLWA WBIC program. VWC has installed four of these
WBICs through this program in December 2010. VWC encourages participation in
CLWA’s program.

From 2007 to late 2010, VWC held landscape irrigation courses and provided free
WBICs, including installation, to customers with irrigated areas greater than
2,500 square feet. VWC terminated the WBIC program during 2010 to gain efficiencies
by combining this program with the CLWA WBIC program. The VWC standalone WBIC
program resulted in 338 installed WBICs at customer homes over the four years of the
program. Additionally, since 2007 VWC has required developers to install WBICs in all
new residential homes constructed in its service area.

3) WaterSense Specification Toilets
VWC and CLWA both offer rebates to VWC customers for purchase and installation of
high-efficiency toilets (HETs) using 1.28 gpf or less. Rebates are up to $115 for homes
built before 1993, or $50 for homes built after that year.

A summary of rebates that have been issued is provided in Table 7-13.

TABLE 7-13
TOILET REBATE AND REPLACEMENT PROGRAMS

Type 2006 2007 2008 2009 2010

Single-Family

HET Rebate NR 33 110 477 1,200
Multi-Family

HET Distribution NR 0 87 0 0
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Customers are notified about the program through advertising in the lobby, high bill inquiries,
water audits consultants, community events, in-store promotions and through VWC website; the
program is also marketed regionally by CLWA. Program participation is being tracked through
VWC. VWC is exceeding the BMP requirement by about 270 retrofits per year, and estimates
that the program will provide about 300 AF of water savings (cumulative) through 2020.
Additionally, in 2008 VWC provided a one-time incentive at a multi-family senior center complex
and replaced 87 toilets with 1.28 gallons per flush HETs.

In addition to the rebates, VWC will be realizing the benefits of SB 407, effective January 1,
2014. SB 407 requires installation of water-conserving plumbing fixtures (including toilets,
faucets, and showerheads). The saturation rate of conservation fixtures will be accelerated by
compliance with SB 407. This regulation requires all residential, multi-family and commercial
customers with pre-1994, non-compliant fixtures to replace them with water-conserving fixtures
when making certain improvements or alterations to a building. By 2017, all single-family
homes must replace non-compliant plumbing fixtures and, by 2019, all multifamily and
commercial buildings must have compliant water-conserving plumbing fixtures in place.

7.5.2.2 Commercial, Industrial, and Institutional (CII)

CII water use accounts for about 44 percent of VWC’s total water use. These accounts have
been identified and ranked by water use.

VWC has identified approximately 1,250 meters in its CII accounts that are dedicated to
irrigating landscapes. During 2011, simply as an administrative procedure, VWC will move
these metered accounts from CII to Landscape customers. Regardless of the current customer
classification, VWC will target its Large Landscape conservation programs to all meters that are
dedicated to landscape irrigation, including those currently included in CII.

VWC provides free audits for CII customers through CLWA’s Water Checkup Program
(Table 7-14). The audits focus on five areas: irrigation, plumbing fixtures, cooling towers (HVAC
systems), manufacturing processes and other efficiency opportunities. After audits are
completed, reports are created that summarize findings and suggestions and these are
discussed in-person with the customers. Customers that complete and implement the
recommended conservation upgrades are eligible for $300 per AF saved rebates. Five
industries with the most promising opportunities to provide water savings have been targeted for
the program:

Amusement Park

Colleges and Universities

Hotels (Hospitality Industry)

Hospitals

Restaurants

Prior to the Water Checkup Program VWC provided free indoor and landscape water audits to
CII customers through a program that ended in mid-2009 (Table 7-14). The audit included
testing equipment, reviewing water use patterns and sharing water use efficiency information
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with the customer. After the audit, the customer received a report identifying water efficiency
opportunities, recommending courses of action, estimating water savings, and providing a cost
benefit analysis. The recommended efficiency measures included devices such as pre-rinse
spray nozzles, efficient toilets and urinals, cooling tower conductivity controllers, high-efficiency
clothes washers, irrigation clock management and use of drought tolerant plants. Audits were
provided to a wide variety of customers including restaurants, schools, hotels, manufacturing
companies and others.

Customers are notified about the CLWA program through VWC’s website, referrals by VWC and
through direct contacts from the contractor. Program participation and estimated savings for
2010 are tracked by CLWA; prior to 2010, the program participation was tracked by VWC.
Limited follow-up for the CII surveys occurred during the transitional years 2009 and 2010. The
CLWA program includes follow-up, so VWC anticipates customers receiving surveys will be
contacted thereafter.

TABLE 7-14
CII SURVEY PROGRAM

CII Surveys 2006 2007 2008 2009 2010

Surveys Offered
Commercial
Industrial
Institutional
Mixed Use/Landscape

NR
NR
NR
NR

62
61
0

124/0

30
48
0

86/0

15
5
0

8/18

6
1
4

4/8
Surveys Completed

Commercial
Industrial
Institutional
Mixed Use/Landscape

NR
NR
NR
NR

0
7
0

7/0

6
12
0

20/0

15
5
0

8/18

1
0
2

0/4
Follow-up within 1 year

Commercial
Industrial
Institutional

NR
NR
NR

2
3
2

0
3
0

0
0
0

0
0
0

7.5.2.3 Large Landscape

VWC has 13 metered accounts dedicated to irrigation in 2010 that are classified as Landscape
and that account for approximately two percent of total water use. This is comprised of three
potable meters and ten recycled water meters. The ten recycled water users consist of one golf
course and nine street medians.

Additionally, VWC has identified approximately 1,250 meters included in its CII accounts that
are dedicated to irrigating landscapes. VWC will target its Large Landscape conservation
programs to all meters that are dedicated to irrigating landscapes, including those currently
included in CII.

VWC is participating in the CLWA-sponsored large landscape program that offers audits to its
large landscape customers. Currently 40 sites are enrolled in the program, including 17 within
the VWC service area, where the focus is primarily HOA customers. The program offers large
landscape customers such as HOAs and parks and landscape maintenance districts the
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opportunity to receive free water-use and cost/benefit analysis reports, free workshops for
property management and landscapers and rebates for water-saving measures and devices.

Targeted customers, both public and private sector, are contacted by phone to solicit
participation. During the audit, the efficiency of the irrigation system is assessed and leaks and
repair needs may be identified. Following the site visit, irrigation system efficiency is evaluated
to determine an effective watering schedule, and a water budget is developed based on the size
of the landscape. The audit report includes upgrade recommendations, available incentives,
new irrigation schedules, the water budget and a benefit/cost analysis. The report is delivered
in person to further educate the customer.

Customers are eligible to receive financial incentives to offset investments in landscape
efficiency of up to $300 per AF of water saved. CLWA works with its retailers to select sites that
meet the large landscape specifications. To date, final reports have been generated for five
sites; recommended infrastructure modifications have been completed and five rebates were
issued. Modifications at another site will be implemented throughout 2011 and 2012.

Currently, customers are notified about the program through VWC’s website, referrals or
through direct contact from the contractor. Program participation and estimated savings are
tracked through the contractor administering the program.

Prior to 2010, the Large Landscape Audit program was conducted and monitored by VWC. The
results of these surveys are included in Table 7-14 above.

7.5.3 VWC DMM and SBX7-7 Implementation Plan

VWC recognizes the need to expand conservation programs and efforts in order to meet both its
SBX7-7 and DMM requirements.

The SBX7-7 baseline and target calculations are addressed in Chapter 2. The DMM GPCD
goals, shown in Table 7-15, are determined by calculating the following:

1. Baseline GPCD = average annual Potable Water GPCD for the years 1997 through
2006

2. 2018 GPCD Target = Baseline GPCD multiplied by 0.82 (an 18% reduction)

3. Biennial GPCD Targets = Baseline GPCD multiplied by that year’s Target (% Baseline).
A retail water agency may choose a starting point as either its Baseline GPCD or its
2006 Potable Water GPCD.
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TABLE 7-15
DMM GPCD TARGET CALCULATIONS

Year
Per Capita Water Use

(GPCD)

1997 314

1998 257

1999 277

2000 290

2001 261

2002 280

2003 266

2004 263

2005 246

2006 253

Baseline 271

Target (2018) 222

Compliance is evaluated in relation to the Compliance Table below (Table 7-16) and relative
progress toward the goal will be acknowledged in Council Compliance Reports. The
compliance tables are read as five increments with reporting goals relative to their first through
fifth Compliance reports.

TABLE 7-16
ANNUAL COMPLIANCE TARGETS (IN GPCD)

Year Compliance Report Target Highest Acceptable Bound

2010 1 254 271
2012 2 251 261
2014 3 241 251
2016 4 232 241
2018 5 222 222

The GPCD option for MOU compliance and the SBX7-7 targets are consistent with one another
(Table 7-17) and VWC is currently building on the SCVWUESP as well as its WUEEP to
implement programs that meet these goals.

TABLE 7-17
COMPLIANCE TARGETS

Target GPCD

Baseline GPCD 2015 2018 2020

MOU/AB 1420 271 222
SBX7-7 278 250 222

The SCVWUESP recognizes the need to expand conservation programs and efforts. The
adoption of SBX7-7 and the twenty percent reduction goal has increased the urgency for
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implementation. CLWA is in the process of reviewing its incentive programs and VWC is
currently working with CLWA as well as the other purveyors to identify programs that could be
implemented regionally. Conservation programs identified to meet future requirements combine
financial incentives, regulations and informational elements, and build on the existing activities.
Included in the programs considered for implementation are the following:

Financial Incentives

1) High-Efficiency Clothes Washers (HECWs): Clothes washer rebates are on the list of
programs identified for implementation in the SCVWUESP. CLWA will be expanding its
program to include clothes washer rebates in FY 2011/12 and VWC will participate.

2) Zero and Low-Flow Urinal Rebates: Rebates will include CII fixtures such as zero
consumption and ultra low volume urinals as well as CII specific HETs. This program
will launch in FY 2011/12.

3) Expansion of Fixture Rebates to CII and Multi-family Customers: Currently the CLWA
toilet rebate program is only available to single-family residential customers. Starting
2011, the programs will be expanded to all customers and there will be increased focus
on marketing to large HOA accounts.

4) Expand Rebates to Include a Larger Variety of Fixtures: Being considered for inclusion
are hot water storage tanks, pressurized water brooms and high-pressure spray nozzles.

5) Cash for Grass Rebate: Customers would be provided with an incentive of up to $1 per
square foot of turf removed and replaced with climate appropriate plants. The program
is being considered for both residential and CII customers.

6) Expansion of Large Landscape Program: The purveyors will be evaluating the
effectiveness of the current landscape program in FY 2011/12 and making adjustments
depending on the results. If the program is found to be successful at meeting reduction
targets, the program will be accelerated and more devices will be offered, such as
Precision Nozzles.

Building Code/New Standards

The SCVWUESP developed a comprehensive list of new building standards beyond those
currently in the building code. Code changes that improve the efficiency of fixtures and design
account for about 60 percent of the expected reduction in demand, and will therefore be a
significant program priority. Some of the proposed changes will be captured in the State Model
Efficient Landscape Ordinance effective January 2010, CAL Green Building Code adopted in
January 2011, and SB 407 and standard updates for toilets and washers that are being phased
in.

In addition to conservation programs, VWC is committed to expanding recycled water in its
service area to offset potable water use for landscape irrigation. Currently recycled water
provides about 325 AFY. VWC plans to expand its recycled water use to 2,000 AFY by 2020.

The near term plans to expand recycled water are discussed in Section 6. Recycled water will
be further expanded with the South End Recycled Water project (Phase 2C), which will expand
the existing recycled water transmission and distribution system southerly to supply recycled
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water to VWC, NCWD and SCWD customers. The project will result in the use of approximately
910 AFY of recycled water.

Information/Tracking

Information and tracking represents a new element to the existing programs focusing on
collecting and processing information and ensuring that the programs are on track to meet the
goals. VWC has already initiated this tool with the WaterSMART Allocation program for its
individually metered residential customers. VWC will be expanding the WaterSMART Allocation
program to its meters that are dedicated to irrigating landscapes. These activities will help
program development by providing more robust information about customers and their water
use patterns.

Evaluating Effectiveness of the DMMs

VWC will continue to track all program activities including outreach activities, rebate distribution,
audits and leak interventions. Program effectiveness and per capita use will be monitored
through the billing and consumption system.

VWC will monitor its WaterSMART Allocation program to measure its effectiveness in assisting
customers to use water more efficiently.

Impacts of Conservation

It is not expected that, at this time, the conservation programs currently being implemented or
scheduled for implementation will have any significant negative effect on water use within
VWC’s service area or affect VWC’s ability to further reduce demand. The funding for current
and future programs is being identified.

Economic Impacts

Analysis of the requirements for BMP compliance yields program costs of roughly $450,000 per
year.

7.6 Newhall County Water District

NCWD is implementing programs locally as well as leveraging the conservation resources
available through CLWA.

In 2002, NCWD became a signatory to the CUWCC MOU, establishing a firm commitment to
the implementation of the BMPs or DMMs. Many of NCWD’s conservation programs have been
ongoing since 2003 or earlier.

NCWD subsequently joined CLWA and the other retail water purveyors in signing a 2007 MOU
to prepare the SCVWUESP. The SCVWUESP recommended programs to reduce the overall
valley wide water demand by ten percent by 2030 (see Section 7.2 for more information).
These programs were designed to provide Valley residents with the tools and education to use
water more efficiently.
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NCWD is currently implementing all of the Foundational BMPs as required in the revised MOU
and UWMP Act. The Programmatic BMPs are being implemented through a BMP approach.
The BMP and SBX7-7 goals and implementation plan are discussed further in Sections 7.6.2
and 7.6.3.

7.6.1 Foundational BMPs

7.6.1.1 Utility Operations

Conservation Coordinator

NCWD has had a conservation coordinator since 2002, when it was half a full-time equivalent
(FTE) position. The coordinator manages BMP implementation and other water conservation
implementation and planning activities. Including the coordinator, NCWD has four FTE staff
positions that focus part-time on conservation.

Water Waste Prohibition

NCWD adopted a water conservation ordinance in 1991. The ordinance was revised in 2005
due to water supply conditions at that time. The ordinance provides a water conservation plan
to minimize the effect of water shortages on customers. It lists prohibited uses, sets irrigation
hours and schedules to optimize water efficiency and states that inspection for leaks and repairs
are everyone’s responsibility. In addition, State of California, County of Los Angeles, and City of
Santa Clarita ordinances also apply to NCWD customers.

Water Loss Control

NCWD conducts annual pre-screening system audits which calculate verifiable use as a percent
of total production. NCWD also compares production and sales records monthly to identify
losses.

NCWD has completed AWWA’s M36 Water Loss analysis, which consists of a component
analysis of leaks into “revenue” and “non-revenue” categories, among others, and an economic
analysis of recoverable loss. NCWD’s M36 ‘Reporting Worksheet’ for 2010 is provided in
Appendix E. Results of the preliminary analysis show an Infrastructure Leakage Index (ILI) of
1.8 and a score of 96, which indicates appropriate loss control. NCWD will continue its water
loss practices and review the recommendations, which include annual audits and other
incremental improvements.

Metering with Commodity Rates for all New Connections and Retrofit of Existing Connections

All of NCWD’s customers are metered and billed volumetrically on a monthly basis. All meters
have been replaced in the past ten years and NCWD is currently updating its maintenance
plans.
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Retail Conservation Pricing

Since 2005, NCWD has employed a four-tier increasing block rate structure for individually
three-quarter inch metered residential accounts that is designed to promote water use efficiency
and conservation. Rates range from $0.80 per CCF in the first tier to $1.456 per CCF in the
fourth tier. The tiers are structured differently depending on meter size.

Non-residential accounts are charged for consumption at a uniform volumetric rate. All
accounts are charged a flat fee for water availability, plus variable charges based on usage for
energy, infrastructure and purchased water form CLWA. The proportion of revenue from
variable charges meets the BMP requirement of 70 percent Table 7-18.

TABLE 7-18
REVENUE

2006 2007 2008 2009 2010

Fixed: Service Charge $2,160,400 $2,619,900 $2,808,100 $2,831,100 $2,834,600
Variable $6,056,900 $7,166,200 $7,202,900 $6,982,900 $6,656,800
Total Revenue $8,217,300 $9,786,100 $10,011,000 $9,814,000 $9,491,300
Percentage Variable 74% 73% 72% 71% 70%

7.6.1.2 Education

Public Information

NCWD has had a public information program since the late 1990s. Activities are summarized in
Table 7-19. NCWD distributes conservation information to new residential customers as part of
a welcome package and to children through free activity books. NCWD participates in
community outreach events, mails its customers quarterly newsletters that include conservation
tips and provide information on available rebate programs, conservation tips and links to other
conservation resources on its website. Water bills were redesigned in 2010 to show water
usage for the prior 13 months and suggest potential conservation actions.

Further outreach is implemented in coordination with CLWA. Refer to the Public Information
section of CLWA’s DMM summary for information on specific programs administered by CLWA.

TABLE 7-19
SUMMARY OF OUTREACH ACTIVITIES

Item 2006 2007 2008 2009 2010

Paid advertising 0 0 5 2 2
Bill Inserts / Newsletters / Brochures 4 4 4 4 4
Bill showing current water usage in
comparison with prior year usage

Yes Yes Yes Yes Yes

Demonstration gardens 1 1 1 1 1
Special Events 3 3 3 4 4
Program to coordinate with other
government agencies, industry, public
interest groups and media

Yes Yes Yes Yes Yes
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School Education

NCWD’s school education program is implemented by CLWA at no cost to school districts and
has reached over 10,000 students in NCWD’s service area since 2006 (Table 7-20). Refer to
the Section 7.2.2 for CLWA’s DMM summary of detailed information on age-appropriate
presentations, activities and field trips offered to schools, as well as the Water Challenge
scholarship program.

TABLE 7-20
SCHOOL EDUCATION (NUMBER OF STUDENTS)

Grade Level 2006 2007 2008 2009 2010

K-3 1,325 1,345 1,224 1,271 1,333
4 - 6 954 623 700 779 973
7 - 8 100 30 0 255 221
9 - 12 0 0 0 0 0
Totals 2,379 1,998 1,924 2,305 2,527

7.6.2 Programmatic BMPs

The Programmatic BMPs are described below. NCWD is pursuing a GPCD approach to
complying with the Programmatic BMPs. The following section describes NCWD program
activities.

7.6.2.1 Residential Programs

The largest customer class in the NCWD service area is residential users, accounting for
approximately 72 percent of total use.

1) Residential Survey and Retrofit Programs
In 2007, NCWD sent all of its single family residential customers a water use self survey
that reflected the information requirements of BMPs 1 and 2. Each customer that
returned a completed survey received $10 (Table 7-21). NCWD tracked the survey
results with a database developed for that purpose.

TABLE 7-21
RESIDENTIAL SURVEYS AND RETROFITS

2006 2007 2008 2009 2010

Accounts
Surveys Offered 0 7,000 0 0 0
Surveys Completed 0 375 216 0 0

Devices
Showerheads 105 400 171 263 312
Aerators 122 184 184 148 173

Water-saving devices are distributed by mail following surveys, or picked up at local events and
from the District office; recipients of these devices are tracked in a database. NCWD customers
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also receive devices from CLWA, which distributes free water-saving devices to Santa Clarita
Valley residents at community events.

2) Residential Landscape Water Survey Program
NCWD’s residential landscape water survey program was combined with the indoor
water surveys described in Section 1), which are a combined indoor and landscape
audit. NCWD has identified landscape conservation as a priority program and has
developed various tools to address irrigation use.

NCWD offers its residential customers an ET Controller (Smart Sprinkler) Rebate
Program, which started in 2006. The program is available to single family homeowners
with a minimum of 1,200 square feet of irrigated landscapes and working in-ground
irrigation systems operated by working timers and controllers. The rebate is $40 per
active valve, up to a maximum of $480 per residence. NCWD also pays up to $120 for
standard installation. At the end of 2010 there have been ìè WBICs installed and
inspected within the NCWD service area.

NCWD also provides a free nozzle for each purchased spray head to replace all the
sprinklers in a residential front yard turf area. These nozzles have 1/3 the flow of a
conventional sprinkler and reduce irrigation application rates to less than 1 inch per hour.
This reduces both water use and runoff losses. At the end of 2010 there have been ïèî
nozzles installed within the NCWD service area.

NCWD is also working with CLWA to offer a program that combines training and fixtures
in the form of landscape classes and WBICs give-aways to its residential customers.
The program offers homeowners and gardeners free landscape classes; after residents
or their gardeners complete the training, they receive free WBICs. They also receive
free inspections of their WBIC installations and programming to ensure they are properly
installed. The classes are offered in both English and Spanish and have been very
popular with residents. At the end of 2010, there have been six classes, and 13 WBICs
have been installed and inspected within the NCWD service area.

After completing the training, attendees, as well as their gardeners, receive official
certification for attending the workshop and committing to water efficient practices at
their sites.

3) WaterSense Specification Toilets
NCWD participates in toilet rebate program sponsored by CLWA, which provides $50
per qualifying toilet. NCWD is also offering HET rebates of up to $115 for single family
homes built prior to 1993. The EPA’s list of WaterSense labeled products is used to
identify qualifying equipment. As of 2008, NCWD had achieved about 65 percent
saturation of ULFTs in single family homes and 48 percent in multi-family homes. A
summary of rebates that have been issued is provided in Table 7-22. In 2006 NCWD
stopped offering ULFT rebates and migrated its incentive program towards HETs.

Compliance with the BMP requires that NCWD rebate about 700 toilets over 10 years,
for a total water savings of about 78 AF by 2020. Since 2008, NCWD rebates have
been on track to meet the coverage requirement.
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TABLE 7-22
TOILET REBATE PROGRAMS

Toilet Type 2006 2007 2008 2009 2010

HET (1.28 gal/flush) 126 227
ULFT Rebates (1.6 gal/flush) 26 13 126

In addition, NCWD will be realizing the benefits SB 407, effective January 1, 2014. SB 407
requires that all pre-1994 residential, multi-family and commercial customers replace non-
compliant plumbing fixtures (including toilets, faucets, and showerheads) with water-conserving
fixtures when making certain improvements or alterations to a building. By 2017, all single-
family homes must replace non-compliant plumbing fixtures, and by 2019, all multifamily and
commercial buildings must have compliant water-conserving plumbing fixtures in place.

7.6.2.2 Commercial, Industrial, and Institutional (CII)

NCWD has about 470 CII accounts, which use about 1,300 AFY, or about 12 percent of
NCWD’s total water use. These accounts have been identified and ranked by water use.

NCWD provides free audits for CII customers through CLWA’s Water Checkup Program. The
audits focus on five areas: irrigation, plumbing fixtures, cooling towers (HVAC systems),
manufacturing processes and other efficiency opportunities. After the audit is complete, a report
is created that summarizes findings and suggestions, and these are discussed with the
customer in-person. The report also identifies rebates that are available to provide motivation
for implementing the recommended retrofits. Customers are eligible to receive financial
incentives to offset any investment in efficiency opportunities in the amount of up to $300 per AF
of water saved.

Customers are notified about the CLWA program through bill inserts, the District’s website and
direct contact from the contractor. Program participation and estimated savings are tracked by
CLWA. To date two audits within the NCWD’s service have been completed, both for schools.

7.6.2.3 Large Landscape

NCWD has about 230 dedicated irrigation meter accounts that use almost 1,700 AFY, or
15 percent of total use. NCWD customers can take advantage of CLWA’s Water Use Efficiency
Program for Large Landscapes. Currently 40 sites are enrolled in the program, including four
within the NCWD service area where the focus is primarily HOA customers. The program offers
large landscape customers such as HOAs, parks and landscape maintenance districts the
opportunity to receive free water-use and cost-benefit analysis reports, free workshops for
property management and landscapers, and rebates for water-saving measures and devices.

Targeted customers are contacted via phone to solicit participation. During the audit, the
efficiency of the irrigation system is assessed and leaks and repair needs may be identified.
Following the site visit, irrigation system efficiency is evaluated to determine an effective
watering schedule, and a water budget is developed based on the size of the landscape. The
audit report includes upgrade recommendations, available incentives, new irrigation schedules,
the water budget and a benefit/cost analysis. The report is delivered in person to further
educate the customer.
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Customers are eligible to receive financial incentives to offset any investment in landscape
efficiency in the amount of up to $300 per AF of water saved. CLWA works with its retailers to
select sites that meet the large landscape specifications. To date, final reports have been
generated for two sites.

Customers are notified about the program through bill inserts, the website and direct contact
from the contractor. Program participation and estimated savings are tracked through the
contractor administering the program.

7.6.3 NCWD DMM and SBX7-7 Implementation Plan

NCWD recognizes the need to expand conservation programs and efforts in order to meet both
its SBX7-7 and DMM requirements.

The SBX7-7 baseline and target calculations are addressed in Chapter 2. The DMM GPCD
goals, shown in Table 7-23 are determined by calculating the following:

1. Baseline GPCD = average annual Potable Water GPCD for the years 1997 through
2006

2. 2018 GPCD Target = Baseline GPCD multiplied by 0.82 (an 18% reduction)

3. Biennial GPCD Targets = Baseline GPCD multiplied by that year’s Target (% Baseline).
A retail water agency may choose a starting point as either its Baseline GPCD or its
2006 Potable Water GPCD.

TABLE 7-23
DMM GPCD TARGET CALCULATIONS

Year
Per Capita Water Use

(GPCD)

1997 242

1998 220

1999 249

2000 254

2001 243

2002 253

2003 242

2004 247

2005 230

2006 241

Baseline 242

Target (2018) 199

Compliance is evaluated in relation to the Compliance Table below (Table 7-24) and relative
progress toward the goal will be acknowledged in Council Compliance Reports. The
compliance tables are read as five increments with reporting goals relative to their first through
fifth Compliance reports.
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TABLE 7-24
ANNUAL COMPLIANCE TARGETS (GPCD)

Year Compliance Report Target Highest Acceptable Bound

2010 1 228 242
2012 2 225 233
2014 3 216 225
2016 4 207 216
2018 5 199 199

The GPCD option for MOU compliance and the SBX7-7 targets are consistent with one another
(Table 7-25).

TABLE 7-25
COMPLIANCE TARGETS

Baseline GPCD

Target GPCD

2015 2018 2020

MOU/AB 1420 242 199
SBX7-7 244 220 195

The regional plan, the SCVWUESP, recognizes the need to expand conservation programs and
efforts. The adoption of SBX7-7 and the twenty percent reduction goal has increased the
urgency for implementation. CLWA is in the process of reviewing its incentive programs, and
NCWD is currently working with CLWA as well as the other purveyors to identify programs that
could be implemented regionally.

Programs that NCWD has identified to meet future requirements combine financial incentives,
advances in building codes and improved implementation tracking. NCWD is considering
implementing of the following:

Financial Incentives

1) High-Efficiency Clothes Washers (HECWs): Clothes washer rebates are on the list of
programs identified for implementation in the SCVWUESP. CLWA will be expanding its
program to include clothes washer rebates in FY 2011/12 and NCWD will participate.

2) Zero and Low-Flow Urinal Rebates: Rebates will include CII fixtures such as zero
consumption and ultra low volume urinals as well as CII specific HETs. This program
will launch in FY 2011/12.

3) Expansion of Fixture Rebates to CII and Multi-family Customers: Currently the toilet
rebate program is only available to single-family residential customers. Starting 2011,
the programs will be expanded to all customers and there will be increased focus on
marketing to large HOA accounts.

4) Expand Rebates to Include a Larger Variety of Fixtures: Being considered for inclusion
are hot water distribution tanks, pressurized water brooms and high-pressure spray
nozzles.



2010 Santa Clarita Valley Urban Water Management Plan

Final

Page 7-34 Section 7: Water Demand Management Measures

5) Cash for Grass Rebate: Customers will be provided with an incentive of up to $1 per
acre-foot of turf removed and replaced with landscape appropriate plants. The program
is being considered for both residential and CII customers.

6) Expansion of Large Landscape Program: The purveyors will be evaluating the
effectiveness of the current landscape program in FY 2011/12 and adjusting depending
on the results. If the program is found to be successful at meeting reduction targets, the
program will be accelerated and more devices will be offered, such as Precision
Nozzles.

Building Codes/New Standards

The SCVWUESP developed a comprehensive list of new building standards beyond those
currently in the building code. Code changes that improve the efficiency of fixtures and design
account for about 60 percent of the expected reduction in demand, and will therefore be a
significant program priority. Some of the proposed changes will be captured in the State Model
Efficient Landscape Ordinance effective January 2010, CAL Green Building Code, adopted in
January 2011 and SB 407 and standard updates for toilets and washers that are being phased
in.

Implementation Tracking

Tracking is intended to bring new accountability to existing programs. This is implemented by
collecting and processing information to ensure that the programs are on track to meet the
defined goals.

Evaluating Effectiveness of the DMMs

NCWD will continue to track all program activities including outreach activities, rebate
distribution, audits, water-saving device distribution and ET controller distribution. Program
effectiveness and per capita use will be monitored through the billing and consumption system.

Impacts of Conservation

It is not expected, at this time, that conservation programs that are currently being implemented
or are scheduled for implementation will have any significant negative impact on water use
within NCWD’s service area or will affect NCWD’s ability to further reduce demand. The funding
for current and future programs is being identified.

Economic Impacts

Analysis of the requirements for BMP compliance yields program costs of roughly $430,000.
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Section 8: Water Shortage Contingency Planning

8.1 Overview

Water supplies may be interrupted or reduced significantly in a number of ways, such as a
drought that limits supplies, an earthquake that damages water delivery or storage facilities, a
regional power outage or a toxic spill that affects water quality. This chapter of the Plan
describes how CLWA and the retail water purveyors plan to respond to such emergencies
promptly and equitably.

To date, both a Water Shortage Contingency Plan and a Drought Emergency Water Sharing
Agreement have been prepared by CLWA and the retail purveyors. Prohibitions, penalties and
financial impacts of shortages have been developed by SCWD, NCWD, and VWC and are
summarized in this chapter.

8.2 Coordinated Planning

CLWA and the purveyors have coordinated efforts in the past to meet water shortages. During
1991 (the fifth year of a six-year drought), the purveyors and CLWA prepared a Water Shortage
Contingency Plan. Since this plan was first prepared, the Valley has experienced two water
shortages: in 1991-1992 due to the continuation of the 1987-1992 drought and in 1994 due to
the January 17, 1994 Northridge earthquake. The plan worked extremely well in both instances,
and minor updates were made to incorporate actual experience during these two periods. It is
envisioned that the Water Shortage Contingency Plan will be implemented whenever needed in
the future.

8.2.1 CLWA and the Retail Water Purveyors

During times of normal supply, the local water suppliers meet periodically to review total water
supply and demand in the Valley and any new regulations affecting the water industry.

During the drought year of 1991, the local purveyors met more frequently (about once per
month). Monthly water production and demand reports were produced and shared with the City
of Santa Clarita Drought Committee. After the 1987-1992 drought, CLWA and the retail
purveyors cooperated in sharing available water from all sources without regard to contractual
or other water rights for the duration of the emergency, and to facilitate among themselves
water transfers, exchanges and arrangements to use each others’ distribution facilities. During
the recent 2007 to 2009 drought period, the purveyors resumed the monthly meetings and
monitored valley-wide water demand, and strengthened conservation planning and response
planning.

8.3 Stages of Action to Respond to Water Shortages

The Saugus Formation has underground storage of approximately 1.65 MAF. In times of
continued drought, the Saugus Formation can be pumped for temporary periods above its
normal year production. During a dry year or an extended drought, the purveyors would
temporarily increase pumping in the Saugus Formation above the normal-year production of
7,500 to 15,000 AFY, and plan to upgrade the pumping capacity of their wells, restore lost
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capacity and drill additional wells to enable this increased pumping. As developed in the
Valley’s groundwater operating plan and presented in Table 3-5 in Section 3, production in the
Saugus Formation can be as high as 25,000 to 35,000 AFY during multiple-dry year periods.

The Alluvium would be most affected by a continued local drought. As developed in the Valley’s
groundwater operating plan and further presented in Table 3-5, sustainable production during
normal years can range from 30,000 to 40,000 AFY. However, due to operational constraints in
the eastern part of the Basin, production would be reduced to approximately 30,000 to
35,000 AFY during locally dry years.

Table 8-1 presents the four-stage rationing and demand reduction goals for the Valley24.

TABLE 8-1
RATIONING AND REDUCTION GOALS

Deficiency Stage Demand Reduction Goal Type of Program

Up to 15% 1 15% reduction Voluntary
15-25% 2 25% reduction Mandatory
25-35% 3 35% reduction Mandatory
35-50% 4 50+% reduction Mandatory

Priorities for use of available water, based on Chapter 3 of the California Water Code, are:

Health and Safety: Interior residential, sanitation and fire protection

Commercial, Industrial, and Governmental: Maintain jobs and economic base

Existing Landscaping: Especially trees and shrubs

New Demand: Projects with permits when shortage declared

Water quantity calculations used to determine the interior household GPCD requirements for
health and safety are provided in Table 8-2. As developed in Table 8-2, the California Water
Code Stage 2, 3, and 4 health and safety allotments are 68 GPCD, or 33 CCF (100 cubic feet)
per person per year. When considering this allotment and the Valley population of 286,750 in
2010 as presented in Section 2 (Table 2-8), the total annual water supply required to meet the
first priority use during a water shortage is approximately 21,839 AFY.

24
LACWWD has a nine-stage rationing and demand reduction method plan. Anticipated shortages that trigger the
phases of action range from 10 percent to 50 percent, while associated conservation target reductions similarly
range from 10 percent to 50 percent, with mandatory rationing after Stage 2.
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TABLE 8-2
PER CAPITA HEALTH AND SAFETY WATER QUANTITY CALCULATIONS

Non-Conserving Fixtures Habit Changes Conserving Fixtures

Toilets 5 flushes x 5.5 gpf = 27.5 3 flushes x 5.5 gpf = 16.5 5 flushes x 1.6 gpf = 8.0
Showers 5 min x 4.0 gpm = 20.0 4 min x 3.0 gpm = 12.0 5 min x 2.0 gpm = 10.0
Washers 12.5 GPCD (1/3 load) = 12.5 11.5 GPCD (1/3 load) = 11.5 11.5 GPCD (1/3 load) = 11.5
Kitchens 4 GPCD = 4.0 4 GPCD = 4.0 4 GPCD = 4.0
Other 4 GPCD = 4.0 4 GPCD = 4.0 4 GPCD = 4.0
Total GPCD 68.0 48.0 37.5

CCF per capita per year 33.0 23.0 18.0

8.4 Minimum Water Supply Available During Next Three Years

The minimum water supply available during the next three years would occur during a three-
year multiple-dry year event between the years 2011 and 2013. As shown in Table 8-3, the
total water supply available during each of the next three years is about 128,400 AFY. When
comparing these supplies to the demand projections provided in Chapter 2 of this Plan, CLWA
and the purveyors have adequate supplies available to meet projected demands should a
multiple-dry year period occur during the next three years.

TABLE 8-3
ESTIMATE OF MINIMUM SUPPLY FOR THE NEXT THREE YEARS

Supply (AF)
Source 2011 2012 2013

Wholesale (Imported)
SWP Table A Supply

(a)
30,700 30,700 30,700

Buena Vista-Rosedale 11,000 11,000 11,000
Nickel Water - Newhall Land 1,607 1,607 1,607
Flexible Storage Account (CLWA)

(b)
1,560 1,560 1,560

Flexible Storage Account (Ventura County)
(b)

460 460 460
Total Imported Supplies 45,327 45,327 45,327

Local Supplies
Groundwater Supplies

Alluvial Aquifer
(c)

20,425 20,425 20,425
Saugus Formation

(c)
19,700 19,700 19,700

Recycled Water 325 325 325
Total Local Supplies 40,450 40,450 40,450

Banking Programs
Semitropic Water Bank

(d)
15,300 15,300 15,300

Rosedale-Rio Bravo
(e)

20,000 20,000 20,000
Semitropic Water Bank - Newhall Land

(e)
4,950 4,950 4,950

Total Banking Programs 40,250 40,250 40,250
Total Supplies 126,027 126,027 126,027

Notes:
(a) SWP supplies to CLWA based on detailed delivery results provided by DWR from the analyses presented

in DWR’s 2009 SWP Delivery Reliability Report, for the worst case three-year dry period of 1990-1992.
SWP deliveries to CLWA over this three year period average 32% of CLWA’s 95,200 AF of Table A
Amount.

(b) Based on total amount of storage available divided by 3 (3-year dry period).
(c) Based on existing groundwater supplies available during a multiple-dry year period.
(d) Based on total amount of water currently in storage (45,920 AF) divided by 3 (3-year dry period).
(e) Based on maximum annual pumpback capacity.
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8.5 Actions to Prepare for Catastrophic Interruption

8.5.1 General

The Valley is located approximately 20 miles southwest of the San Andreas Fault, which
traverses the length of the southern San Joaquin Valley. A major earthquake along this portion
of the San Andreas Fault would affect the Valley. The California Division of Mines and Geology
has stated that two of the aqueduct systems that import water to southern California (including
the California Aqueduct) could be ruptured by displacement on the San Andreas Fault. The
situation would be further complicated by physical damage to pumping equipment and local loss
of electrical power.

DWR has an Aqueduct Outage Plan for restoring the California Aqueduct to service should a
major break occur, which it estimates would take approximately four months to repair.

Limitations on supplies of groundwater and/or imported water for an extended period, due to
power outages and/or equipment damage, could result in severe water shortages until the
supplies could be restored.

Combined water storage of the local water suppliers totals approximately 190 MG of water in
storage tanks, which can be gravity fed to Valley businesses and residences, even if there is a
power outage. The public would be asked to reduce consumption to minimum health and safety
levels, extending the supply to a minimum of seven days. This would provide sufficient time to
restore a significant amount of groundwater production. After the groundwater supply is
restored, the pumping capacity of the four retail purveyors could meet the reduced demand until
such time that the imported water supply was reestablished. Updates on the water situation
would be made as often as necessary.

The Valley’s water sources are generally of good quality, and no insurmountable problems
resulting from industrial or agricultural contamination are foreseen. If contamination did result
from a toxic spill or similar accident, the contamination would be isolated and should not
significantly impact the total water supply. In addition, such an event would be covered by the
purveyors Emergency Response Plan.

8.5.2 SWP Emergency Outage Scenarios

In addition to earthquakes, the SWP could experience other emergency outage scenarios. Past
examples include slippage of aqueduct side panels into the California Aqueduct near Patterson
in the mid-1990s, the Arroyo Pasajero flood event in 1995 (which also destroyed part of
Interstate 5 near Los Banos) and various subsidence repairs needed along the East Branch of
the Aqueduct since the 1980s. All these outages were short-term in nature (on the order of
weeks), and DWR’s Operations and Maintenance Division worked diligently to devise methods
to keep the Aqueduct in operation while repairs were made. Thus, the SWP contractors
experienced no interruption in deliveries.

One of the SWP’s important design engineering features is the ability to isolate parts of the
system. The Aqueduct is divided into “pools.” Thus, if one reservoir or portion of the California
Aqueduct is damaged in some way, other portions of the system can still remain in operation.
The principal SWP facilities are shown on Figure 8-1.
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FIGURE 8-1
PRIMARY SWP FACILITIES
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Other events could result in significant outages and potential interruption of service. Examples
of possible nature-caused events include a levee breach in the Delta near the Harvey O. Banks
Pumping Plant, a flood or earthquake event that severely damages the Aqueduct along its San
Joaquin Valley traverse, or an earthquake event along either the West or East Branches. Such
events could impact some or all SWP contractors south of the Delta.

The response of DWR, CLWA and other SWP contractors to such events would be highly
dependent on the type and location of any such events. In typical SWP operations, water
flowing through the Delta is diverted at the SWP’s main pumping facility, located in the southern
Delta, and is pumped into the California Aqueduct. During the relatively heavier runoff period in
the winter and early spring, Delta diversions generally exceed SWP contractor demands and the
excess is stored in San Luis Reservoir. Storage in SWP aqueduct terminal reservoirs, such as
Pyramid and Castaic Lakes, is also refilled during this period. During the summer and fall, when
diversions from the Delta are generally more limited and less than contractor demands, releases
from San Luis Reservoir are used to make up the difference in deliveries to contractors. The
SWP share of maximum storage capacity at San Luis Reservoir is 1,062,000 AF.

CLWA receives its SWP deliveries through the West Branch of the California Aqueduct at
Castaic Lake. The only other contractors receiving deliveries from the West Branch are
Metropolitan and Ventura County Watershed Protection District (formerly known as the Ventura
County Flood Control District). The West Branch has two terminal reservoirs, Pyramid Lake and
Castaic Lake, which were designed to provide emergency storage and regulatory storage
(i.e., storage to help meet peak summer deliveries) for CLWA and the other two West Branch
contractors. Maximum operating capacity at Pyramid and Castaic lakes is 169,900 and
323,700 AF, respectively.

In addition to SWP storage south of the Delta in San Luis and the terminal reservoirs, a number
of contractors have stored water in groundwater banking programs in the San Joaquin Valley,
and many also have surface and groundwater storage within their own service areas.

Three scenarios that could impact the delivery to CLWA of its SWP supply, previously banked
supplies or other supplies delivered to it through the California Aqueduct are described below.
For each of these scenarios, it was assumed that an outage of six months could occur. CLWA’s
ability to meet demands during the worst of these scenarios is presented following the scenario
descriptions.

8.5.2.1 Scenario 1: Levee Breach Near Banks Pumping Plant

As demonstrated by the June 2004 Jones Tract levee breach and previous levee breaks, the
Delta’s levee system is fragile. The SWP’s main pumping facility, Banks Pumping Plant, is
located in the southern Delta. Should a major levee in the Delta near these facilities fail
catastrophically, salt water from the eastern portions of San Francisco Bay would flow into the
Delta, displacing the fresh water runoff that supplies the SWP. All pumping from the Delta
would be disrupted until water quality conditions stabilized and returned to pre-breach
conditions. The re-freshening of Delta water quality would require large amounts of additional
Delta inflows, which might not be immediately available, depending on the time of year of the
levee breach. The Jones Tract repairs took several weeks to accomplish and months to
complete; a more severe breach could take much longer, during which time pumping from the
Delta might not be available on a regular basis.
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Assuming that the Banks Pumping Plant would be out of service for six months, DWR could
continue making at least some SWP deliveries to all southern California contractors from water
stored in San Luis Reservoir. The water available for such deliveries would be dependent on
the storage in San Luis Reservoir at the time the outage occurred and could be minimal if it
occurred in the late summer or early fall when San Luis Reservoir storage is typically low. In
addition to supplies from San Luis Reservoir, water from the West Branch terminal reservoirs
would also be available to the three West Branch contractors, including CLWA. CLWA water
stored in groundwater banking programs in the San Joaquin Valley may also be available for
withdrawal and delivery to CLWA.

8.5.2.2 Scenario 2: Complete Disruption of the California Aqueduct in the San Joaquin
Valley

The 1995 flood event at Arroyo Pasajero demonstrated vulnerabilities of the California Aqueduct
(the portion that traverses the San Joaquin Valley from San Luis Reservoir to Edmonston
Pumping Plant). Should a similar flood event or an earthquake damage this portion of the
aqueduct, deliveries from San Luis Reservoir could be interrupted for a period of time. DWR
has informed the SWP contractors that a four-month outage could be expected in such an
event. CLWA’s assumption for this Plan is a more conservative six-month outage.

Arroyo Pasajero is located downstream of San Luis Reservoir and upstream of the primary
groundwater banking programs in the San Joaquin Valley. Assuming an outage at a location
near Arroyo Pasajero that takes the California Aqueduct out of service for six months, supplies
from San Luis Reservoir would not be available to those SWP contractors located downstream
of that point. However, CLWA water stored in groundwater banking programs in the San
Joaquin Valley could be withdrawn and delivered to CLWA, and water from the West Branch
terminal reservoirs would also be available to the three West Branch contractors, including
CLWA. Assuming an outage at a location on the California Aqueduct south of the groundwater
banking programs in the San Joaquin Valley, these supplies would not be available to CLWA,
but water from the West Branch terminal reservoirs would be available to the three West Branch
contractors, including CLWA.

8.5.2.3 Scenario 3: Complete Disruption of the West Branch of the California Aqueduct

The West Branch of the California Aqueduct begins at a bifurcation of the Aqueduct south of
Edmonston Pumping Plant, which pumps SWP water through and across the Tehachapi
Mountains. From the point of bifurcation, the West Branch is an open canal through Quail Lake,
a small flow regulation reservoir, to the Peace Valley Pipeline, which conveys water into
Pyramid Lake. From Pyramid Lake, water is released into the Angeles Tunnel, through Castaic
Powerplant into Elderberry Forebay, and then into Castaic Lake.

If a major earthquake (an event similar to or greater than the 1994 Northridge earthquake) were
to damage a portion of the West Branch, deliveries could be interrupted. The exact location of
such damage along the West Branch would be key to determining emergency operations by
DWR and the three West Branch SWP contractors. For this scenario, it was assumed that the
West Branch would suffer a single-location break and deliveries of SWP water from north of the
Tehachapi Mountains or of CLWA water stored in groundwater banking programs in the San
Joaquin Valley would not be available. It was also assumed that Pyramid and Castaic dams
would not be damaged by the event and that water in Pyramid and Castaic Lakes would be
available to the three West Branch SWP contractors, including CLWA.
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In any of these three SWP emergency outage scenarios, DWR and the SWP contractors would
coordinate operations to minimize supply disruptions. Depending on the particular outage
scenario or outage location, some or all of the SWP contractors south of the Delta might be
affected. But even among those contractors, potential impacts would differ given each
contractor’s specific mix of other supplies and available storage. During past SWP outages, the
SWP contractors have worked cooperatively to minimize supply impacts among all contractors.
Past examples of such cooperation have included certain SWP contractors agreeing to rely
more heavily on alternate supplies, allowing more of the outage-limited SWP supply to be
delivered to other contractors, and exchanges among SWP contractors, allowing delivery of one
contractor’s SWP or other water to another contractor, with that water being returned after the
outage was over.

8.5.2.4 Assessment of Worst-Case Scenario

Of these three SWP outage scenarios, the West Branch outage scenario presents the worst-
case scenario for the CLWA service area. In this scenario, the water suppliers would rely on
local supplies and water available to CLWA from Pyramid and Castaic Lakes. See Section
8.5.3 below regarding recommendations for emergency outage storage using co-agreements
with other SWP contractors and individual groundwater banking programs. An assessment of
the supplies available to meet demands in CLWA’s service area during a six-month West
Branch outage and the additional levels of conservation projected to be needed are presented
in Table 8-4 for 2010 through 2050.

During an outage, the local supplies available would consist of groundwater from the Alluvial
Aquifer and the Saugus Formation, as well as recycled water. It was assumed that local well
production would be unimpaired by the outage and that the outage would occur during a year
when average/normal supplies would be available from the Alluvial Aquifer. Pumping from the
Saugus was assumed to be one-half of the single-dry year supplies. Note that adequate well
and aquifer capacity exists to pump at levels higher than those assumed in this assessment,
particularly during a temporary period such as an outage. However, to be conservative,
groundwater production was assumed to be one-half of annual supplies. Based on the
assumption that additional voluntary conservation could reduce the amount of waste discharge,
and therefore the amount of recycled water available, the amount of recycled water available is
assumed to be available 25 percent less than average/normal year supplies.

The water available to CLWA from Pyramid and Castaic Lakes includes flexible storage
available to CLWA at Castaic Lake and emergency and potentially regulatory storage available
in both Pyramid and Castaic Lakes. Regulatory storage, which is used to help meet high peak
summer deliveries, may or may not be available depending on what time of year an outage
occurs. For this assessment, regulatory storage was assumed to be unavailable. The amount
of emergency storage assumed to be available to CLWA was based on CLWA’s proportionate
share of usable storage in each reservoir, where usable storage is maximum operating storage,
less regulatory and dead pool storage. At Castaic Lake, this usable storage determination also
excludes the three West Branch contractors’ total Flexible Storage Accounts. CLWA’s
proportionate share of usable storage was assumed to be slightly less than three percent,
based on its share of capital cost repayment at each reservoir. On this cost repayment basis,
the proportionate shares of the Metropolitan and Ventura County Watershed Protection District
are about 96 percent and one percent, respectively.

Table 8-4 shows that, for a six-month emergency outage, additional conservation beyond
SBX7-7 conservation objectives described in Chapter 2 would be required, with the additional
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demand reductions ranging from one to 11 percent of total demand beginning in 2035. It is
likely that potential cooperation among SWP contractors and/or temporarily increased purveyor
groundwater production during such an outage could increase supplies so that lower amounts,
or even no amount, of additional conservation would be needed. Further, the acquisition of
emergency storage, as discussed in Section 8.5.3, could reduce or eliminate the need for
additional conservation. However, even without such supply increases, these levels of
additional conservation would be readily achievable. In an emergency such as this, these levels
of additional conservation would likely be achieved through voluntary conservation, but
mandatory measures would be enacted if needed.
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8.5.3 Recommendations for Emergency Storage

The various outage scenarios described in Section 8.5.2 highlight the benefit of CLWA having
water stored in multiple banking programs south of the Delta. Banking programs located in
Kern County, which have access to the California Aqueduct, are ideally suited to meet at least
part of CLWA’s emergency needs. The worst-case scenario described above (a complete
disruption on the West Branch of the aqueduct) demonstrates the desirability that CLWA also
has water stored in at least one water banking program geographically located south of the
Tehachapi Mountains.

Storage located south of the Tehachapi Mountains may necessitate an exchange agreement
with another West Branch contractor so that the contractor could be served from CLWA’s
banked water, and CLWA could be served by a portion of the contractor’s water in Pyramid or
Castaic Lake (this worst case scenario also assumes that CLWA has access to its full Flexible
Storage Account in Castaic Lake, in addition to emergency storage).

The most likely and utilizable arrangement would be with the Metropolitan Water District, which
retains a significant portion of the storage capacity in Castaic Lake. CLWA could store varying
amounts of its water in groundwater storage or banking programs within or adjacent to
Metropolitan’s service area. In the event of an outage or other emergency, Metropolitan would
serve its customers with CLWA’s stored water and CLWA would serve its customers with a like
amount of Metropolitan’s water in Castaic Lake. Amounts of storage required and locations of
potential banking programs are as follows:

Emergency outage storage capacity: 5,000 AF of storage capacity in 2010, increasing to
approximately 14,000 AF by 2050.

Emergency pumpback capacity: approximately 1,000 AF per month of pumpback
capacity in 2010, increasing to 2,300 AF per month by 2050.

Potential banking programs, where CLWA could be served by a portion of the contractor’s water
in Pyramid or Castaic Lake for a potential exchange of emergency outage storage include the
following locations:

Semitropic-Rosamond Water Bank Authority
- This project is located in eastern Kern County, in the northern portion of the Antelope

Valley. It is adjacent to both the East Branch of the California Aqueduct and the Los
Angeles Aqueduct. This program is active and is seeking participants.

Antelope Valley-East Kern Water Agency Water Supply Stabilization Program and
Groundwater Recharge Project
- This is a project proposed by the Antelope Valley-East Kern Water Agency (AVEK),

a SWP wholesaler located in the Antelope Valley area of southeastern Kern County
and northern Los Angeles County. The project is adjacent to the East Branch of the
California Aqueduct. AVEK is conducting the environmental analysis for the
proposed project.

Calleguas Municipal Water District Las Posas Groundwater Recharge Project
- This project is an in-lieu and Aquifer Storage and Recovery project located in central

Ventura County, within the service area of Metropolitan. CLWA could purchase or
store water in the program and in the event of an emergency outage, would
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exchange the water for use in Metropolitan’s service area. CLWA would then utilize
a like amount of Metropolitan’s water stored in Castaic Lake. This is a conceptual
project.

8.5.4 Regional Power Outage Scenarios

For a major emergency such as an earthquake, Southern California Edison (Edison) has
declared that in the event of an outage, power would be restored within a 24 hour period.
Following the Northridge earthquake, Edison was able to restore power within 19 hours. Edison
experienced extensive damage to several key power stations, yet was still able to recover within
a 24-hour timeframe.

8.5.4.1 CLWA

To specifically address the concern of water outages due to loss of power, CLWA has equipped
its two treatment plants with generators to produce power for treating water to comply with the
California Safe Drinking Water Act and the Health and Safety Code. The Rio Vista Water
Treatment Plant and Intake Pump Station emergency generator system provides electrical
power to treat 30 MGD for 72 hours without fuel replacement. The Earl Schmidt Filtration Plant
emergency generator system provides electrical power to treat 33 MGD for 72 hours without
fuel replacement.

8.5.4.2 SCWD

SCWD has prepared emergency operations procedures for the effective use of resources during
various emergency situations. Emergency situations include but are not limited to earthquakes,
major fire emergencies, water outages due to loss of power, localized flooding, water
contamination and acts of sabotage.

To specifically address the concerns of water outages due to loss of power, SCWD has
purchased and maintains five mobile generators and has the ability to obtain emergency access
to others. The current generators are trailer mounted and have the capability of supplying up to
450 Kilovolt-Amperes (KVA). This capacity provides the capability to run any facility within its
service area. Most primary pumping facilities are equipped with emergency transfer switches
and SCWD employees are trained regularly to install and operate the generators. The
generator’s run time is only limited by the amount of available diesel fuel.

SCWD has an above-ground diesel fuel storage tank with a capacity of 1,000 gallons located at
its warehouse in the City of Santa Clarita. SCWD also has the assistance of a commercial fuel
supplier when needed. SCWD maintains a trailer-mounted 100-gallon diesel tank that will be
deployed as required to preserve services. SCWD would respond to power outages on a
prioritized basis and would continue its response to the power emergency as long as necessary.
In addition to the generators, SCWD has a gas driven pump capable of delivering a maximum
2,000 gpm. This pump can be installed at select facilities and run as required.

8.5.4.3 NCWD

NCWD has procedures for earthquakes, major fire emergencies, water outages due to loss of
power, localized flooding, water contamination and acts of sabotage. To specifically address
the concerns of water outages due to loss of power, NCWD has purchased and maintains three
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mobile generators. The generators are trailer mounted and have the following capacities:
600 KVA; 300 KVA; and 180 KVA.

These capacities provide the capability to run any facility within NCWD’s service area. All
primary pumping facilities are equipped with emergency transfer switches, and NCWD
employees are trained regularly to maximize the speed to install and operate the generators.
The generator run time is only limited by the amount of available diesel fuel.

NCWD has an above ground diesel fuel storage tank with a capacity of 1,000 gallons located at
its main office in the City of Santa Clarita. Multiple crew trucks are equipped with 100 gallon
diesel tanks and the necessary fueling equipment to refill the generators. NCWD would
respond to power outages on a prioritized basis and would continue its response to the power
emergency as long as necessary. In addition to the generators, NCWD has one gas driven
pump and one diesel driven pump capable of delivering 600 gpm and 1,200 gpm, respectively.
All NCWD pumping facilities have been equipped with the necessary appurtenances to quickly
connect the portable pumps to restore pumping operations.

8.5.4.4 VWC

In the event that a power outage occurs, VWC has two mobile generators capable of powering
any of VWC’s wells, turnouts or booster stations. VWC would use the generators as back-up to
ensure water service remained until Edison was able to restore power. Besides the significant
fuel storage capacity of each generator, VWC has access multiple sources for fuel as needed.
For regional power outages, VWC would rely on Edison's reliability criteria for restoring service
with the longest outage assumed not to exceed 24 hours. This length of outage would not have
a significant impact on water service.

8.6 Mandatory Prohibitions During Shortages

All Valley residents live within the boundaries of the City of Santa Clarita or Los Angeles
County. Several ordinances were passed in 1991, during the last long-term drought, by the
various governmental entities in the Santa Clarita Valley outlawing wasteful water practices. It
is expected that, if the Valley experienced another dry-year period, the same ordinances passed
in 1991 would be reactivated, as follows:

On February 14, 1991, the NCWD Board of Directors adopted Resolution No. 101
outlawing wasteful water practices. The ordinance was amended on October 15, 1991,
with the adoption of Ordinance No. 102, and further amended on July 14, 2005, with the
adoption of Ordinance No. 112.

On March 13, 1991, the City of Santa Clarita adopted Ordinance No. 91-16 outlawing
wasteful water practices and calling for voluntary water conservation. The ordinance
was amended on October 8, 1991 by the adoption of Ordinance No. 91-48.

On March 21, 1991, the Los Angeles County Board of Supervisors adopted Ordinance
No. 91-0046U, which prohibits wasteful water practices. The Water Conservation
Requirements (Ordinance No. 2008-00052U) was amended by the Los Angeles County
Board of Supervisors on October 7, 2008.
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Most of the ordinances mentioned above had sunset provisions that were effective January 1,
1992; however, these ordinances could be reinstituted as needed. During more recent
conditions of limited supply, in 2008, CLWA adopted Resolution No. 2605 mandating a
voluntary program of water conservation in the Santa Clarita Valley.

8.7 Consumptive Reduction Methods During Restrictions

8.7.1 Supply Shortage Triggering Levels

The Santa Clarita Valley water suppliers will manage water supplies to minimize the social and
economic impact of water shortages. The supply shortage strategy is designed to provide a
minimum 50 percent of normal supply during a severe or extended water shortage.

Demand reduction stages may be triggered by a shortage in any one of the water sources in the
Valley or by shortages in a combination of supplies. The guidelines for triggering the stages are
listed in Table 8-5. However, circumstances may arise where the purveyors may deviate from
these guidelines, such as in a case where the Governor declares a water shortage emergency
and/or institutes a statewide rationing program.

TABLE 8-5
WATER DEFICIENCY TRIGGERING LEVELS

Stage Percent Shortage

1 Up to 15% water deficiency
2 15 to 25% water deficiency
3 25 to 35% water deficiency
4 35 to 50+% water deficiency

8.7.2 Consumption Limits

The Valley-wide consumption allocation method for each customer type is as follows:

Single Family Hybrid of Per-capita and Percentage Reduction

Multi Family Hybrid of Per-capita and Percentage Reduction

Commercial Percentage Reduction

Industrial Percentage Reduction

Governmental Percentage Reduction

Recreational Percentage Reduction

Irrigation Percentage Reduction

The percentage reductions at each stage and for each customer type correspond to the figures
listed in Table 8-5. In a drought situation (multiple-dry year period), individual customer
allotments will be based on a normal year consumption table. The water purveyors will classify
each customer and calculate each customer’s allotment according to Table 8-5. Each customer
will be notified of its classification and allotment by mail before the implementation of a
mandatory program. New customers and connections will be notified at the time service
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commences if a mandatory program is in effect. Any customer may appeal its classification on
the basis of use or the allotment on the basis of incorrect calculation.

In a disaster, prior notice of allotment may not be possible. Notice will be provided by the most
efficient means available, if necessary, through the terms of the water suppliers’ emergency
response plans.

8.7.3 New Demand

During any declared water shortage emergency requiring mandatory rationing, CLWA and the
retail purveyors recommend that the City and County building departments continue to process
applications for grading and building permits, but not issue the actual permits until mandatory
rationing is rescinded. In Stages 3 and 4, it may be necessary to discontinue all use of grading
water, even if permits have been issued, and consider banning all use of water for non-essential
uses, such as new landscaping and pools.

8.8 Penalties for Excessive Use

The following section provides a summary of the penalties, if any, that are implemented for
excessive water use for SCWD, NCWD and VWC.

8.8.1 SCWD

In September 2009, the CLWA Board of Directors adopted Resolution No. 2678 establishing
retail water rates that encourage the responsible use of water resources. These rates took
effect January 1, 2010. For single family residential customers, SCWD implemented a three
tiered rate structure allowing every customer the choice to use water efficiently or pay a
premium. Excessive water use results in higher cost per unit of water. Irrigation customers
have a separate uniform water rate comparable to the highest Tier 3 (conservation) rate for the
single family. All other customers have a uniform flat rate equal to the Tier 2 rate for the single
family.

This rate structure is designed to minimize water waste; other than the rate structure, there are
no excessive use penalties in place.

8.8.2 NCWD

In July 2005, NCWD’s Board of Directors adopted Ordinance No. 112, which addresses water
conservation, shortage, drought and emergency response procedures. NCWD’s Water
Conservation Action Plan states that no water user shall waste water or make, cause or permit
the use of water for any purpose contrary to any provision of Ordinance No. 112, or in quantities
in excess of the use permitted by the conservation stage in effect. If excessive use (water leaks
and/or waste) is detected from any water user, the following enforcement plan will be followed:

Efficient Water Use and Stage 1 Enforcement:
- Any sign of water leaks and/or waste will be documented.

- NCWD will then determine the appropriate level of action to inform the water user of
the guidelines in Ordinance No. 112 and will encourage more efficient water use.
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Stages 2, 3, and 4 Enforcement:
- First Violation: NCWD shall issue a verbal warning to the water user and

recommend corrective action.

- Second Violation: NCWD shall issue a written warning to the water user, and a fine
of $40 shall be added to the water user’s bill if the corrective action is not taken
within 30 days after receiving the written warning.

- Third Violation: A fine of $100 shall be added to the water user’s bill if the corrective
action is not taken within 30 days after receiving the written warning. In addition, the
NCWD Board or General Manager may require installation of a flow-restricting
device on the water user’s service connection.

- Fourth Violation: For the fourth and any additional violations, a fine of $250 shall be
added to the water user’s bill at the property where the violation occurred. NCWD
may also discontinue the water user’s water service at the property where the
violation occurred. Reconnection shall be permitted only when there is reasonable
protection against future violations, such as a flow-restricting device on the
customer’s service connection, as determined at NCWD’s discretion.

NCWD Enforcement Costs:
- NCWD shall be reimbursed for its costs and expenses in enforcing the provisions of

Ordinance No. 112, including costs incurred for staff to investigate and monitor the
water user’s compliance with the terms of the Ordinance. Charges for installation of
flow-restricting devices or for discontinuing or restoring water service, as NCWD
incurs those charges, shall be added to the water user’s bill at the property where the
enforcement costs were incurred.

8.8.3 VWC

VWC is regulated by the PUC. During times of threatened or actual water shortage, the PUC will
require that VWC apportion its available water supply among its customers. In the absence of
direction from the PUC, VWC will apportion the supply in the manner that appears most
equitable under circumstances then prevailing and with the cooperation of the Valley water
purveyors with due regard to public health and safety.

The PUC’s methodology for water utilities to implement Water Conservation Plans is
documented in Standard Practice U-40-W, “Instructions for Water Conservation, Rationing, and
Service Connection Moratoria.” Water shortage contingency plans must be approved by the
PUC prior to implementation by VWC. As stated in the Standard Practice U-40-W, the PUC
shall authorize mandatory conservation and rationing by approving Schedule No. 14.1,
Mandatory Water Conservation and Rationing. Schedule No. 14.1 sets forth water use violation
fines, charges for removal of flow restrictors, and the period during which mandatory
conservation and rationing measures will be in effect.

8.9 Financial Impacts of Actions During Shortages

The following section addresses the financial impacts of actions during water shortages for
SCWD, NCWD and VWC.
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8.9.1 SCWD

SCWD’s rates were developed to meet the cost of service. The retail water bill includes two
components: a meter service charge and a commodity charge. For the FY 2010/11 Budget, the
meter service charge accounts for 31 percent of SCWD’s revenues and the commodity charge
accounts for 69 percent of SCWD’s revenues. The meter service charge is fixed and is based
on the meter size. The commodity charge is variable and includes the cost for water
consumption and pass-through charges for purchased water and electricity for pumping.
Variable costs increase or decrease in direct proportion with the increase or decrease of water
used by customers. Customers who use more water will pay a proportionately higher
percentage of these costs.

Approximately 44 percent of SCWD’s expenses are variable and will be reduced proportionately
with any reduction of sales. Since 69 percent of SCWD’s revenues are estimated to come from
the commodity charges, a supply reduction of 25 percent or more would affect the financial
stability of SCWD and impact its ability to meet payment obligations. A Rate Stabilization Fund
was established in January 2004 and is to be funded over a ten year period. This fund is to be
used when there are variations in water sales resulting from unusual seasons, major
consumption reduction due to voluntary or mandatory conservation or to correct for a net loss of
revenues in the event of a catastrophic loss of imported water supplies. The Rate Stabilization
Fund is used to defer rate increases due to temporary reductions in water sales. Currently the
Rate Stabilization Fund is set at 2 percent of annual revenues.

8.9.2 NCWD

NCWD’s rates are designed with the intent that NCWD will generate adequate revenues to meet
the costs of operating the water system. For FY 2010/11, it is expected that 28 percent of
NCWD’s total water revenues will come from the service charge and about 72 percent of the
total revenues will come from the commodity charge. The service charge is based on meter
size and the commodity charge is based on the quantity of water consumed.

The nature of NCWD’s operation (as with any water utility) is that the majority of the operating
costs are fixed in nature and do not increase or decrease in direct proportion with increases or
decreases in water use by customers. For NCWD, fixed costs constitute about 57 percent of its
total operating costs in a normal year. If water availability issues or shortages cause NCWD to
request a voluntary reduction in the customer’s water use, 57 percent of the operating costs will
remain the same even though less water is sold. This would result in a substantial revenue
shortfall.

In an effort to address this shortfall, NCWD established a reserve policy (Resolution 2009-10)
that includes a “rate stabilization” fund to be used in situations where actual consumption of
water is reduced as a direct result of a water shortage situation as defined in Table 8-1 of this
Plan.

In the event of a declaration of a water shortage situation, NCWD’s Board of Directors will
consider options and actions intended to replenish the rate stabilization reserve to its ideal level.
These actions may include but are not limited to rate increases or surcharges, per customer
assessments and utilization of other reserve funds.
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8.9.3 VWC

The PUC allows the investor owned water utilities it regulates to track and seek recovery of lost
revenues and expense increases due to mandatory or voluntary water rationing during a
drought. PUC regulated utilities’ rates are set based on an assumed level of customer water
usage during normal weather conditions. Therefore, when a drought occurs and customers
conserve water, a utility’s revenue declines and it is difficult for the utility to fully fund its
operating expenses. In order to provide an incentive for utilities to promote water conservation
during periods of drought, the PUC developed a mechanism whereby utilities can track lost
revenues, net of reduced water production costs, as well as increases in expenses due to
drought conditions. Utilities can then recover a portion of their lost revenues and expense
increases via a surcharge to customers. This reduces the financial strain conservation
programs place on investor owned utilities while furthering the statewide goal of water
conservation during periods of drought.

8.10 Water Shortage Contingency Resolution

If a water shortage crisis reoccurs, such as the 1987-1992 drought, the Santa Clarita Valley
water suppliers would call a public hearing to declare a water shortage pursuant to Sections 351
and 352 of the California Water Code.

The Los Angeles County Board of Supervisors (on behalf of LACWWD 36) and NCWD’s and
CLWA’s (including SCWD) respective Boards of Directors would adopt ordinances, similar to
those adopted in 1991, implementing the Water Shortage Contingency Plan. In February 1991
the CLWA Board of Directors adopted Resolution No. 804, which recognized reductions in
requested delivery of SWP supply and mandated water conservation in the Valley.

VWC would file an advice letter with the CPUC implementing the Water Shortage Contingency
Plan. The Water Shortage Contingency would become VWC’s Schedule 14.1.

8.11 Mechanism to Determine Reductions in Water Use

8.11.1 Demand

NCWD, SCWD, and VWC bill their customers on a monthly basis. The prior year’s consumption
is included on most customer bills. This allows comparison of the total consumption from each
billing period to the same billing period from the prior year.

8.11.2 Production

Under normal conditions, CLWA, NCWD, SCWD, and VWC prepare monthly production reports,
which are reviewed and compared to production reports and pumping statistics from the same
period of the prior year. Under water shortage conditions, these production reports could be
prepared as often as daily.

8.11.3 Stage 1 and 2 Water Shortages

During Stages 1 and 2 Water Shortages, retail purveyors would review selected production
reports on a daily basis, and CLWA would provide each retail purveyor with a copy of its daily
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production report. The water suppliers would meet as frequent a basis as necessary to review
water supply and demand in the Valley. Billing reports would be reviewed to identify users who
are not abiding by the plan.

8.11.4 Stage 3 and 4 Water Shortages

During Stages 3 and 4 Water Shortages, the retail purveyors would review all production reports
and pumping statistics on a daily basis. The water suppliers would continue to monitor the
supply and demand in the Valley. Water transfers and agreements to use each other’s
distribution facilities would be implemented as needed. Billing reports would be reviewed to
identify users who are not abiding by the plan.

8.11.5 Disaster Shortage

During a disaster shortage, the Santa Clarita Valley water suppliers would continually monitor
production figures, and will work to transfer water and use each other’s distribution facilities
where feasible.
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January 2011 UWMP Workshop
Public Outreach Record

2010 Santa Clarita Valley
Urban Water Management Plan
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Third & Final Public Hearing
June 22, 2011

Public Outreach Record

2010 Santa Clarita Valley
Urban Water Management Plan
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Extension of UWMP comment period and notification of revised draft document and next public hearing

Sent June 17, 2011

Jarrod Degonia
Assemblymember Cameron Smyth
Jarrod.DeGonia@asm.ca.gov

Ernie Villegas
Assemblymember Jeff Gorell
Ernie.Villegas@asm.ca.gov

Kevin Korenthal
Associated Builders & Contractors of CA;
ABC-CCC
kkorenthal@abc-ccc.org

Holly Schroeder
BIA - Los Angeles/Ventura Chapter
hschroeder@bialav.org

Sandy Sanchez
BIA - Los Angeles/Ventura Chapter
ssanchez@bialav.org

David Inouye
CA Department of Water Resources
davidi@water.ca.gov

Robert Kelly
Castaic Area Town Council
RobertKelly@CastaicAreaTownCouncil.org

Mike Murphy
City of Santa Clarita
mmurphy@santa-clarita.com

Jason Smisko
City of Santa Clarita
JSmisko@santa-clarita.com

Bruce Fortine
College of the Canyons
fortine@earthlink.net

Bob Haueter
Congressman Howard McKeon
Bob.Haueter@mail.house.gov

Chris Stephens
County of Ventura Resource
Management Agency
Chris.Stephens@ventura.org

Ron Bottorff
Friends of the Santa Clara River
bottorffm@verizon.net

Mark Pestrella
LA County Department of Public Works
mpestrel@dpw.lacounty.gov

Richard Bruckner
LA County Department of Regional
Planning
RBruckner@planning.lacounty.gov

Jessica Bunker
LA County WWD
jbunker@ladpw.org

Lynn Plambeck
Santa Clarita Organization for Planning
the Environment - SCOPE
lynne.plambeck@scope.org

Robert Fleck
Santa Clarita Valley Well Owners
Association
rfleck@socal.rr.com

Terry Kingery
SCV Chamber of Commerce
tkingery@scvchamber.com

Sierra Club Angeles Chapter
Contact.us@angeles.sierraclub.org

Mark Butala
Southern CA Association of Governments
butala@scag.ca.gov

Jackie Bick
State Senator Sharon Runner
Jackie.Bick@sen.ca.gov

Scott Wilk Jr.
State Senator Tony Strickland
scott.wilk@sen.ca.gov

David Perry
Supervisor Michael Antonovich, 5th
District
dperry@lacbos.org

Rosalind Wayman
Supervisor Michael Antonovich, 5th
District
rwayman@lacbos.org

E. Michael Solomon
United Water Conservation District
msolomon@unitedwater.org

Kathy Norris
Valley Industrical Association of Santa
Clarita (VIA)
kathy@via.org

Ron Mechsner
West Ranch Town Council
Rmechsner@WestRanchTownCouncil.com

Carol Lutness
SCV Fair Elections Committee
santaclarita-info@caclean.org

Katherine Squires
Sierra Club Angeles Chapter
katherine.m.squires@csun.edu

Dunn
Residents
water@dslextreme.com

Mitch Glaser
LA Co Department of Regional Planning
mglaser@planning.lacounty.gov

Also sent via US Mail to

Mr. & Mrs. Dunn

Cam Nolltemeyer

Michael A. Naoum

Carol Lutness
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New Regional Urban Water Management Plan Approved

Santa Clarita Valley Family of Water Suppliers Approve Critical Planning Tool

Santa Clarita, CA –The Boards of Directors of the Newhall County Water District and

Castaic Lake Water Agency unanimously approved the 2010 Santa Clarita Valley Urban

Water Management Plan at a joint public hearing on June 22, 2010.

“The approval by the two Boards is a testament to the quality of this document and

the team that has worked so hard on its preparation,” stated Daniel Mortensen,

NCWD Board President.

The creation of the Santa Clarita Valley Urban Water Management Plan began in May

2010 and included opportunities for input from our community, water partners,

environmental groups, elected officials, business groups and other community

stakeholders during the five community workshops and three public hearings that

were held on the plan.

“We have gone far beyond the public participation requirements cited in the Urban

Water Management Plan regulations to ensure that all residents and interested

parties had ample opportunity to participate, comment and weigh in on this important

process,” stated Tom Campbell, CLWA Board President.

The Urban Water Management Plan presents a picture of the valley’s future water

situation and describes the long-range water needs of our community and the means

to supply the necessary water to the year 2050. Every five years, the water suppliers

who deliver in excess of 3,000 acre feet of water or serve over 3,000 connections per

year are required by law to prepare an Urban Water Management Plan.

The SCV Family of Water Suppliers partnered in this planning effort to ensure a

collaborative planning approach. This plan is not a project-specific document, nor

does it take the place of individual project requirements; rather it is a tool that helps

guide the local water suppliers’ actions and offers a broad perspective on a wide

variety of water issues. The plan concludes that the combination of existing and



planned programs to increase supply and conservation will meet the Valley’s water

needs through 2050.

“I am proud of the tremendous amount of time and work that has been put into the

development of this plan by the community, our staff, consultants and my fellow

Board members,” stated Bill Cooper, CLWA Board Vice President . “Our Urban Water

Management Plan serves as the ‘gold standard’ of planning documents throughout

the state and is followed closely for its content and thoroughness.”

The final SCV Urban Water Management Plan will be delivered to the State

Department of Water Resources before the end of July 2011. The final draft and

additional amendments that were made at the recent board meetings are currently

available for review online at www.ncwd.org.
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Open public hearing

Review of public input process and public comment
letters

Public comment period

Presentation on Groundwater Basin

Presentations on Perchlorate Restoration, VWC Well 201

Presentations on Water Banking, SWP reliability, Water
Conservation, Chlorides/AWRM

Board questions and answers

Description of UWMP document finalization process

Close hearing and next steps

ACT REQUIREMENTS

Coordinate preparationof UWMP with
other appropriate agencies in the area.

60 days notice to city and counties, and
may consult with, and obtain comments
from, city and counties receiving notice.

Encourageactive involvement of diverse
social, cultural, and economic elements
of the population within the service area
prior to and during the preparation of
the plan.

ACT REQUIREMENTS
EXCEEDED

Draft Final UWMP, §§1.3.1 & 1.3.3,
Table 1-1, pgs 1-3 to 1-8.

Draft Final UWMP, §1.3.3, Table 1-1,
pgs 1-3 to 1-8, Appendix B.

Five Public Workshops between May
2010 and March 2011; three
CLWA/NCWD joint public hearings;
written public comment period; written
public comment deadline extended;
Draft Final UWMP, §§1.3.1 &1.3.3,
Table 1-2, pgs 1-3 to 1-8.
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ACT REQUIREMENTS

Prior to adopting a plan, the urban
water supplier shall make the plan
available for public inspection.

One Public hearing.

Notice of hearing in compliance with
Gov. Code § 6066.

ACT REQUIREMENTS
EXCEEDED

Draft UWMP has been available since
April 15, 2011; Final Draft UWMP,
§§1.3.1 & 1.3.3, Table 1-2, pgs 1-3
to 1-8, Appendix B.

Three CLWA/NCWD joint public
hearings.

Final Draft UWMP, §§1.3.1 & 1.3.3,
Table 1- 2, pgs 1-3 to 1-8,
Appendix B.

ACT REQUIREMENTS

Notice of hearing to any city or
county within which the supplier
provides water supplies.

After the hearing, the plan shall be
adopted as prepared or as modified
after the hearing.

ACT REQUIREMENTS
EXCEEDED

Final Draft UWMP, §§1.3.1 & 1.3.3,
Table 1-2, pgs 1-3 to 1-8,
Appendix B.

June 22, 2011 Joint Meeting and 3rd

Joint Public Hearing

UWMP purposed and process – What, Who, Why and When

Existing and new requirements of UWMPs

SBX7-7 (“20x2020”) Requirements

Recycled Water

Groundwater Supplies

State Water Project Reliability

–

Presentation to IRWMP Stakeholders
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GPCD population assumptions and calculations

SBX7-7 Targets by retailer

Overview of water supplies

SWP reliability update

CLWA reliability planning update

SBX7-7 calculations and targets

Overview of water supplies and demand

Water Supply and Demands

1st public hearing March 23, 2011

Public Draft document made available April 15, 2011

Comment period through May 20, 2011

2nd public hearing May 18, 2011

Comment period extended through May 27, 2011

Final Draft document made available June 15, 2011

3rd public hearing June 22, 2011

Friends of the Santa Clara River

Santa Clarita resident and

Valencia Water ratepayer

Sierra Club

Mr. and Mrs. Dunn

Mr. Naoum

Mr. Dunn

Sierra Club

SCOPE

Whittaker-Bermite Citizens

Advisory Group

Babak Naficy

Santa Clarita Valley Fair Elections

Committee
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Groundwater overdraft claims

Perchlorate and VWC Well 201

Organic compounds

Water banking program issues; State Water

Project reliability and contingency planning

Water conservation accounting

Chloride water quality issues (TMDL/AWRM)

Joe Scalmanini –

Luhdorff and Scalmanini, Consulting Engineers
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Groundwater Component of Water Supplies

2010 Urban Water Management Plan

• Castaic Lake Water Agency • CLWA Santa Clarita Water Division
• Los Angeles County Waterworks District 36

• Newhall County Water District • Valencia Water Company
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Management Objectives (Goals) for the Basin

Development of integrated surface water,
groundwater, and recycled water supply to meet
existing and projected uses
Determination of operational groundwater yield to
avoid overdraft = sustainability
Preservation of groundwater quality, including
solution of contamination problems
Preservation of interrelated surface water resources =
maintenance of surface water flows and non-
degradation of quality

Groundwater monitoring

Surface water monitoring

Basin yield analysis

Regular and dry year water supplies

Continued conjunctive use

Long-term salinity management

Integration of recycled water

Mitigate contamination

Local, state and federal relationships

Public education and water conservation

Recharge wellhead protection areas

Well construction and destruction policies

Provisions to add additional components

Elements

Annual Water Requirements
and Supplies

Actual water use
Sources of supply to meet
actual use

Groundwater
Alluvial and Saugus aquifer
conditions

Supplemental Water Supplies
State Water Project
banking and other
programs

Water Quality

RecycledWater

Santa Clara River
Outflows from Santa Clarita
Valley

Short-Term (one year) Outlook
Water requirements
adjusted from UWMP
Surface water, groundwater
and recycled water supplies
Adequacy of water supplies
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Normal Years

Alluvium

(afy)
Saugus Fm. (afy)

Total

(afy)

Municipal Purveyors 25,850 11,485 37,335

Agriculture & Others 12,750 1,000 13,750

Total 38,600 12,485 51,085

Multiple Dry Years

Alluvium

(afy)
Saugus Fm. (afy)

Total

(afy)

Municipal Purveyors 23,800-22,250 18,125-33,975 41,975-56,225

Agriculture & Others 12,700-12,600 1,000 13,700-13,600

Total 36,500-34,850 19,125-34,975
55,675-
69,825

Groundwater Pumping

2010 UWMP

Aquifer Normal Years Dry Year 1 Dry Year 2 Dry Year 3+

Alluvium 30,000-40,000
(38,600)

30,000-35,000
(36,500)

30,000-35,000
(34,850)

30,000-35,000
(34,850)

Saugus 7,500-15,000
(12,485)

15,000-25,000
(19,125)

21,000-25,000
(25,227)

21,000-35,000
(34,977)

from 2009 Basin Yield Update (LSCE & GSI), following 2001 Groundwater
Update Report (Slade) & 2005 Basin Yield Analysis (CH2M Hill & LSCE)
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Sustainability

“ lack of chronic, or sustained, depletion of groundwater
storage, as indicated by projected groundwater levels, over a
reasonable range of wet, normal, and dry hydrologic
conditions” (86 years: 1922-2007)

“maintenance of surface water flows in the western portion of
the basin (which are partially maintained by groundwater
discharge) and surface water outflow to downstream basins
over the same range of hydrologic conditions”

Achievability

maintenance of groundwater levels above, or only temporarily
slightly into, the intake (screened or perforated) sections of
production wells

from 2009 Basin Yield Update (LSCE & GSI)

Operating Plan is fully sustainable (no chronic groundwater level

declines; no depleted stream flow), i.e. not overdraft, and mostly

achievable (limited dry-period declines in eastern part of Valley)

Lack of any projected overdraft is consistent with actual historical

basin response to the same range of groundwater pumping

Achievability issues in extended dry periods can be resolved by

redistribution of some pumping to the west

– with redistribution, retain dry-period Alluvial pumping near
35,000 afy

– without redistribution, dry-period Alluvial pumping closer to
30,000 afy
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In alluvial aquifers, results from “aquitard drainage” and resulting
consolidation of the “aquitard”

requires extensive, thick aquitard (fine-grained sediments, i.e. clay bed)

requires chronically depressed groundwater levels (to allow clay to
drain)

Santa Clarita Valley Alluvium

up to 240 ft. thick, but lacking any extensive, thick aquitard => geology
not conducive to subsidence, regardless of groundwater levels

some near-constant and some fluctuating groundwater levels, but no
chronically depressed groundwater levels anywhere => hydrology not
conducive to subsidence.

No physical evidence of subsidence, e.g. lowering of land surface.

Limited submittal of pumping-related data, approx. 5-6 years ago, for
two tributary canyons; quantified less than 200 afy

No information submitted about well completions, e.g. whether in
Alluvium or bedrock, pump capacities, water level records

No information about well failures, e.g. “going dry”

Extrapolated limited pumping data to conservatively estimate 500 afy
of basin-wide small private pumping; included in Annual Water
Report

Reported, and continue to expect, all private Alluvial wells to
experience the same groundwater level fluctuations as monitored
and reported in Annual Water Report

CA Health and Safety Code, Title 22

Domestic Water Quality and Monitoring

Waterworks Standards

CA Dept of Public Health

Domestic Water Supply Permits

Application of Health & Safety Code and DPH Policies

Santa Clarita Valley Purveyors

Permitted and regulated as above

In compliance with above for quantity and quality of water
supplies
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Groundwater Quality
Perchlorate treatment and restoration

��Rapid Response Fund provides $10M in reimbursement funds to CLWA as fail-safe.

 






 

1997 SCWD
Saugus 1

Saugus DPH approved well return to service in January 2011; well in active
service utilizing approved perchlorate treatment.

1997 SCWD
Saugus 2

Saugus DPH approved wells return to service in January 2011; well in active
service utilizing approved perchlorate treatment.

1997 VWC
Well 157

Saugus Sealed and capacity replaced by new well.

1997 NCWD
Well 11

Saugus Out of service

2002 SCWD
Stadium Well

Alluvium Sealed and capacity replaced by new well.

2005 VWC
Well Q2

Alluvium DPH approved perchlorate treatment removal in 2007; treatment
was installed in 2005 and relocated for potential future use; well

remains in service.

2005 DTSC approved Interim Remedial Action Plan

2006 NCWD
Well

NC-13

Saugus DPH approved annual monitoring, results have always been below
the detection limit for reporting; well remains in service.

2007 Settlement Agreement

2010 VWC
Well 201

Saugus Out of service pending additional monitoring and evaluation of
remediation alternatives.

Perchlorate Impact
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From 2005 UWMP - Appendix D

!D?J?7B��; J; 9J?ED���K=KIJ	����������K=�B

well removed from water supply service

) K7HJ; HBO�%EDJ>BO��ED<?HC 7J?ED�+7C FB?D=�

�&EL; C 8; H	������FH?B	�����<BK9JK7J?EDI�8; JM; ; D�
����7D: ���K=�B

Initial Perchlorate Contamination in Saugus Wells - 1997

Saugus 1 & 2; V 157; NCWD 11

Groundwater Flow

M; IJ; HBO�=H7: ?; DJ�7D: �<BEM�: ?H; 9J?ED��FH; 
����JE����

Gradient Control = “Containment” via Restoration of Saugus 1 & 2
C E: ; B; : ������
F; HC ?JJ?D=	�B?J?=7J?ED	�+; JJB; C ; DJ��=H; ; C ; DJ������
: ; I?=D	�9EDIJHK9J?ED�����
�(  �M7J; H�IKFFBO�F; HC ?J�����
IJ7HJ
KF�EF; H7J?EDI�����
<KBB
J?C ; �EF; H7J?ED��"7DK7HO���

Valencia 201
first down-gradient Saugus well from original impacts
13-year elapsed time from initial impacts to V 201 impact
B?IJ; : 7I �J>H; 7J; D; : �M; BB?D +; JJB; C ; DJ �=H; ; C ; DJ
while not a foregone conclusion, detection is a logical occurrence,

and not completely unexpected
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Recent Operations

97FJKH; �PED; �7D7BOI?I������

H; : K9; : �FKC F?D=�JE�7L=����7<O������
���

replaced pumping with other Saugus well capacity

Saugus Formation

�	������	����7<O��DEHC 7B�O; 7H��M7J; H�IKFFBO

�	�������	����7<O��: HO�O; 7H��M7J; H�IKFFBO

V 201

key well in dry years

�	����7<O�E<�JEJ7B��: HO�O; 7H��M7J; H�IKFFBO
capacity needs to be restored before next potential

dry year, i.e., within two years

Removed from Water Supply Service at Initial Detection

(August, 2010)

Quarterly-Monthly Confirmation Sampling

Alternatives
H; IJEH7J?ED�M?J>��M; BB>; 7: �JH; 7JC ; DJ
well replacement

Groundwater Modeling
perchlorate migration
D; ; : <EH�I; 9ED: 7HO��9EDJ7?DC ; DJ�
KF: 7J; : �7II; IIC ; DJ�E<��J>H; 7J; D; : ��M; BBI

Dept. of Public Health Permitting

Design and Construction
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Volatile and Synthetic Organic Compounds
Trichloroethylene (TCE) and Tetrachloroethylene
(PCE)

Cleaning solvents, legacy contamination, urban
stormwater runoff, septic systems

CLWA annually monitors for these
compounds;

TCE was found below the MCL in trace levels in
groundwater in the Valley.

Not currently affecting production or needing
treatment.

Rosedale Rio-Bravo 20,000 Through term of SWP
contract

Semitropic interim
programs

15,000 Through 2012/13
originally;
through 2022/23 with
Amendment

Semitropic – Newhall Land 4,950 Through 2035 with
renewal by mutual
agreement
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Supply Reliability

Facility Reliability

SWP and West Branch Conveyance

Catastrophic Supply Interruption

Supply data from DWR’s 2009 SWP Delivery
Reliability Report.

Based on model studies using 82 years of historical
hydrology (1922 – 2003).

Historical period includes several significant
drought periods.

Estimate for future (2029) includes adjustments to
hydrology to reflect climate change.

Past SWP outages have been short-term (typically weeks
in duration).

Longest West Branch outage was planned three-month
winter outage (Dec 1998 – Feb 1999).

CLWA ideally located immediately downstream of two
large SWP reservoirs – Pyramid and Castaic Lakes.

Location allows deliveries to continue to CLWA and
other West Branch Contractors even with outage in
aqueduct upstream.

No past SWP outages have impacted deliveries to CLWA.

Potential supply impacts of future outage evaluated in
UWMP Section 8.
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SWP facilities are owned by State and operated by
DWR.

West Branch facilities, including aqueduct and
Pyramid and Castaic Reservoirs, are part of SWP.

CLWA and 28 other SWP Contractors each have a
Water Supply Contract with DWR for water supply and
delivery,with similar terms.

Water Supply Contract:

Dictates terms for water delivery.

Provides for delivery of SWP water, supplies to and
from out-of-service area bankingprograms, and
non-SWP water.

Each SWP Contractor has same priority for delivery
within proportion of aqueduct capacity they pay for.

Deliveries in excess of that capacity may be made
through unused capacity of other Contractors.

DWR requires separate delivery agreements for
Contractor programs needing delivery through SWP
facilities.

CLWA has agreementswith DWR for deliveries to and
from its San Joaquin Valley banking programs and for
deliveryof its Buena Vista-Rosedalesupply.

DWR controls deliveries to each of three West
Branch Contractors (CLWA, MWD, Ventura Co WPD).

In dry years when SWP supplies are low, capacity
normally used to convey SWP water is available to
deliver other supplies.

CLWA withdrawals from banking programs are
planned only for dry years, when capacity would be
available to convey it.
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Three SWP emergency outage scenarios
considered:

Levee breach in Delta

California Aqueduct in San Joaquin Valley

West Branch Aqueduct

Worst-case outage: West Branch Aqueduct
No SWP or other supplies through aqueduct

No supplies from groundwater banking in San
Joaquin Valley

Outage assumptions:

Six-month outage

Occurs in normal/average year

Supplies limited to:
Local Supplies

Groundwater

Recycled water

CLWA share of storage in West Branch reservoirs

Flexible storage

Emergency storage

     

    

    

     
    



6/22/2011

19

     

    

    

     
    

     
    

Existing Supplies

Groundwater 22,200 22,200 22,700 22,700

Recycled Water 120 120 120 120

Planned Supplies

Future Groundwater 1,900 7,350 8,850 10,350

Recycled Water 370 1,020 3,850 7,870

SWP Flexible Storage Accounts 6,060 4,680 4,680 4,680

Emergency Storage

Pyramid Lake 4,370 4,370 4,370 4,370

Castaic Lake 3,370 3,370 3,370 3,370

Total Demand w/o Conservation 40,035 44,242 56,863 69,484

As Percent of Demand 0% 0% 1% 11%
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All values reported in UWMP by purveyors are
required in statute passed in late 2009

Methodologies developed through a DWR
public committee process also required in
statute; Kennedy/Jenks is a committee
member

Demand reduction targets calculated for each
retail purveyor

Purveyors may reach targets by combination
of water conservation and recycled water
programs

Estimates of future savings made by reviewing a
wide variety of water conservation measures and
programs, and then applying industry-accepted
savings factors to them

Saving factors are determined by in-depth technical
studies, mainly done by the California Urban Water
Conservation Council (CUWCC) and the American
Waterworks Association

CUWCC reports all savings calculations for its
signatory agencies to SWRCB annually

Detailed SCV Water Use Efficiency Strategic Plan is
implementation plan for demand reductions

Document website links

SBX7-7 Methodologies:
http://www.water.ca.gov/wateruseefficiency/sb7/committees

/urban/u3/

CUWCCSWRCB Report:

http://www.cuwcc.org/about/annual-reports

SCV Water Use Efficiency Strategic Plan:

http://www.scvh2o.org/

http://www.clwa.org/about/publications.cfm
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Imported Water Quality
Chloride TMDL

Alternative Water Resources Management Program
(AWRM)

SWP Water Quality Modeling

Imported Water Quality
Chloride TMDL (2005) – 100 mg/L from
Saugus/Valencia WRPs

Alternative Water Resources Management
Program (AWRM) (2008)

Established conditional site specific objectives for
chloride;

Provideswater quality and water supply benefits,
and protects biological resources;

SWP Water Quality Modeling
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Next Steps



Consultant Team Resumes
Public Outreach Record

2010 Santa Clarita Valley
Urban Water Management Plan











































Third & Final Public Hearing
June 22, 2011

Public Outreach Record

2010 Santa Clarita Valley
Urban Water Management Plan
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Extension of UWMP comment period and notification of revised draft document and next public hearing

Sent June 17, 2011

Jarrod Degonia
Assemblymember Cameron Smyth
Jarrod.DeGonia@asm.ca.gov

Ernie Villegas
Assemblymember Jeff Gorell
Ernie.Villegas@asm.ca.gov

Kevin Korenthal
Associated Builders & Contractors of CA;
ABC-CCC
kkorenthal@abc-ccc.org

Holly Schroeder
BIA - Los Angeles/Ventura Chapter
hschroeder@bialav.org

Sandy Sanchez
BIA - Los Angeles/Ventura Chapter
ssanchez@bialav.org

David Inouye
CA Department of Water Resources
davidi@water.ca.gov

Robert Kelly
Castaic Area Town Council
RobertKelly@CastaicAreaTownCouncil.org

Mike Murphy
City of Santa Clarita
mmurphy@santa-clarita.com

Jason Smisko
City of Santa Clarita
JSmisko@santa-clarita.com

Bruce Fortine
College of the Canyons
fortine@earthlink.net

Bob Haueter
Congressman Howard McKeon
Bob.Haueter@mail.house.gov

Chris Stephens
County of Ventura Resource
Management Agency
Chris.Stephens@ventura.org

Ron Bottorff
Friends of the Santa Clara River
bottorffm@verizon.net

Mark Pestrella
LA County Department of Public Works
mpestrel@dpw.lacounty.gov

Richard Bruckner
LA County Department of Regional
Planning
RBruckner@planning.lacounty.gov

Jessica Bunker
LA County WWD
jbunker@ladpw.org

Lynn Plambeck
Santa Clarita Organization for Planning
the Environment - SCOPE
lynne.plambeck@scope.org

Robert Fleck
Santa Clarita Valley Well Owners
Association
rfleck@socal.rr.com

Terry Kingery
SCV Chamber of Commerce
tkingery@scvchamber.com

Sierra Club Angeles Chapter
Contact.us@angeles.sierraclub.org

Mark Butala
Southern CA Association of Governments
butala@scag.ca.gov

Jackie Bick
State Senator Sharon Runner
Jackie.Bick@sen.ca.gov

Scott Wilk Jr.
State Senator Tony Strickland
scott.wilk@sen.ca.gov

David Perry
Supervisor Michael Antonovich, 5th
District
dperry@lacbos.org

Rosalind Wayman
Supervisor Michael Antonovich, 5th
District
rwayman@lacbos.org

E. Michael Solomon
United Water Conservation District
msolomon@unitedwater.org

Kathy Norris
Valley Industrical Association of Santa
Clarita (VIA)
kathy@via.org

Ron Mechsner
West Ranch Town Council
Rmechsner@WestRanchTownCouncil.com

Carol Lutness
SCV Fair Elections Committee
santaclarita-info@caclean.org

Katherine Squires
Sierra Club Angeles Chapter
katherine.m.squires@csun.edu

Dunn
Residents
water@dslextreme.com

Mitch Glaser
LA Co Department of Regional Planning
mglaser@planning.lacounty.gov

Also sent via US Mail to

Mr. & Mrs. Dunn

Cam Nolltemeyer

Michael A. Naoum

Carol Lutness
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New Regional Urban Water Management Plan Approved

Santa Clarita Valley Family of Water Suppliers Approve Critical Planning Tool

Santa Clarita, CA –The Boards of Directors of the Newhall County Water District and

Castaic Lake Water Agency unanimously approved the 2010 Santa Clarita Valley Urban

Water Management Plan at a joint public hearing on June 22, 2010.

“The approval by the two Boards is a testament to the quality of this document and

the team that has worked so hard on its preparation,” stated Daniel Mortensen,

NCWD Board President.

The creation of the Santa Clarita Valley Urban Water Management Plan began in May

2010 and included opportunities for input from our community, water partners,

environmental groups, elected officials, business groups and other community

stakeholders during the five community workshops and three public hearings that

were held on the plan.

“We have gone far beyond the public participation requirements cited in the Urban

Water Management Plan regulations to ensure that all residents and interested

parties had ample opportunity to participate, comment and weigh in on this important

process,” stated Tom Campbell, CLWA Board President.

The Urban Water Management Plan presents a picture of the valley’s future water

situation and describes the long-range water needs of our community and the means

to supply the necessary water to the year 2050. Every five years, the water suppliers

who deliver in excess of 3,000 acre feet of water or serve over 3,000 connections per

year are required by law to prepare an Urban Water Management Plan.

The SCV Family of Water Suppliers partnered in this planning effort to ensure a

collaborative planning approach. This plan is not a project-specific document, nor

does it take the place of individual project requirements; rather it is a tool that helps

guide the local water suppliers’ actions and offers a broad perspective on a wide

variety of water issues. The plan concludes that the combination of existing and



planned programs to increase supply and conservation will meet the Valley’s water

needs through 2050.

“I am proud of the tremendous amount of time and work that has been put into the

development of this plan by the community, our staff, consultants and my fellow

Board members,” stated Bill Cooper, CLWA Board Vice President . “Our Urban Water

Management Plan serves as the ‘gold standard’ of planning documents throughout

the state and is followed closely for its content and thoroughness.”

The final SCV Urban Water Management Plan will be delivered to the State

Department of Water Resources before the end of July 2011. The final draft and

additional amendments that were made at the recent board meetings are currently

available for review online at www.ncwd.org.
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Open public hearing

Review of public input process and public comment
letters

Public comment period

Presentation on Groundwater Basin

Presentations on Perchlorate Restoration, VWC Well 201

Presentations on Water Banking, SWP reliability, Water
Conservation, Chlorides/AWRM

Board questions and answers

Description of UWMP document finalization process

Close hearing and next steps

ACT REQUIREMENTS

Coordinate preparationof UWMP with
other appropriate agencies in the area.

60 days notice to city and counties, and
may consult with, and obtain comments
from, city and counties receiving notice.

Encourageactive involvement of diverse
social, cultural, and economic elements
of the population within the service area
prior to and during the preparation of
the plan.

ACT REQUIREMENTS
EXCEEDED

Draft Final UWMP, §§1.3.1 & 1.3.3,
Table 1-1, pgs 1-3 to 1-8.

Draft Final UWMP, §1.3.3, Table 1-1,
pgs 1-3 to 1-8, Appendix B.

Five Public Workshops between May
2010 and March 2011; three
CLWA/NCWD joint public hearings;
written public comment period; written
public comment deadline extended;
Draft Final UWMP, §§1.3.1 &1.3.3,
Table 1-2, pgs 1-3 to 1-8.
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ACT REQUIREMENTS

Prior to adopting a plan, the urban
water supplier shall make the plan
available for public inspection.

One Public hearing.

Notice of hearing in compliance with
Gov. Code § 6066.

ACT REQUIREMENTS
EXCEEDED

Draft UWMP has been available since
April 15, 2011; Final Draft UWMP,
§§1.3.1 & 1.3.3, Table 1-2, pgs 1-3
to 1-8, Appendix B.

Three CLWA/NCWD joint public
hearings.

Final Draft UWMP, §§1.3.1 & 1.3.3,
Table 1- 2, pgs 1-3 to 1-8,
Appendix B.

ACT REQUIREMENTS

Notice of hearing to any city or
county within which the supplier
provides water supplies.

After the hearing, the plan shall be
adopted as prepared or as modified
after the hearing.

ACT REQUIREMENTS
EXCEEDED

Final Draft UWMP, §§1.3.1 & 1.3.3,
Table 1-2, pgs 1-3 to 1-8,
Appendix B.

June 22, 2011 Joint Meeting and 3rd

Joint Public Hearing

UWMP purposed and process – What, Who, Why and When

Existing and new requirements of UWMPs

SBX7-7 (“20x2020”) Requirements

Recycled Water

Groundwater Supplies

State Water Project Reliability

–

Presentation to IRWMP Stakeholders
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GPCD population assumptions and calculations

SBX7-7 Targets by retailer

Overview of water supplies

SWP reliability update

CLWA reliability planning update

SBX7-7 calculations and targets

Overview of water supplies and demand

Water Supply and Demands

1st public hearing March 23, 2011

Public Draft document made available April 15, 2011

Comment period through May 20, 2011

2nd public hearing May 18, 2011

Comment period extended through May 27, 2011

Final Draft document made available June 15, 2011

3rd public hearing June 22, 2011

Friends of the Santa Clara River

Santa Clarita resident and

Valencia Water ratepayer

Sierra Club

Mr. and Mrs. Dunn

Mr. Naoum

Mr. Dunn

Sierra Club

SCOPE

Whittaker-Bermite Citizens

Advisory Group

Babak Naficy

Santa Clarita Valley Fair Elections

Committee
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Groundwater overdraft claims

Perchlorate and VWC Well 201

Organic compounds

Water banking program issues; State Water

Project reliability and contingency planning

Water conservation accounting

Chloride water quality issues (TMDL/AWRM)

Joe Scalmanini –

Luhdorff and Scalmanini, Consulting Engineers
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Groundwater Component of Water Supplies

2010 Urban Water Management Plan

• Castaic Lake Water Agency • CLWA Santa Clarita Water Division
• Los Angeles County Waterworks District 36

• Newhall County Water District • Valencia Water Company



6/22/2011

6

Management Objectives (Goals) for the Basin

Development of integrated surface water,
groundwater, and recycled water supply to meet
existing and projected uses
Determination of operational groundwater yield to
avoid overdraft = sustainability
Preservation of groundwater quality, including
solution of contamination problems
Preservation of interrelated surface water resources =
maintenance of surface water flows and non-
degradation of quality

Groundwater monitoring

Surface water monitoring

Basin yield analysis

Regular and dry year water supplies

Continued conjunctive use

Long-term salinity management

Integration of recycled water

Mitigate contamination

Local, state and federal relationships

Public education and water conservation

Recharge wellhead protection areas

Well construction and destruction policies

Provisions to add additional components

Elements

Annual Water Requirements
and Supplies

Actual water use
Sources of supply to meet
actual use

Groundwater
Alluvial and Saugus aquifer
conditions

Supplemental Water Supplies
State Water Project
banking and other
programs

Water Quality

RecycledWater

Santa Clara River
Outflows from Santa Clarita
Valley

Short-Term (one year) Outlook
Water requirements
adjusted from UWMP
Surface water, groundwater
and recycled water supplies
Adequacy of water supplies
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Normal Years

Alluvium

(afy)
Saugus Fm. (afy)

Total

(afy)

Municipal Purveyors 25,850 11,485 37,335

Agriculture & Others 12,750 1,000 13,750

Total 38,600 12,485 51,085

Multiple Dry Years

Alluvium

(afy)
Saugus Fm. (afy)

Total

(afy)

Municipal Purveyors 23,800-22,250 18,125-33,975 41,975-56,225

Agriculture & Others 12,700-12,600 1,000 13,700-13,600

Total 36,500-34,850 19,125-34,975
55,675-
69,825

Groundwater Pumping

2010 UWMP

Aquifer Normal Years Dry Year 1 Dry Year 2 Dry Year 3+

Alluvium 30,000-40,000
(38,600)

30,000-35,000
(36,500)

30,000-35,000
(34,850)

30,000-35,000
(34,850)

Saugus 7,500-15,000
(12,485)

15,000-25,000
(19,125)

21,000-25,000
(25,227)

21,000-35,000
(34,977)

from 2009 Basin Yield Update (LSCE & GSI), following 2001 Groundwater
Update Report (Slade) & 2005 Basin Yield Analysis (CH2M Hill & LSCE)
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Sustainability

“ lack of chronic, or sustained, depletion of groundwater
storage, as indicated by projected groundwater levels, over a
reasonable range of wet, normal, and dry hydrologic
conditions” (86 years: 1922-2007)

“maintenance of surface water flows in the western portion of
the basin (which are partially maintained by groundwater
discharge) and surface water outflow to downstream basins
over the same range of hydrologic conditions”

Achievability

maintenance of groundwater levels above, or only temporarily
slightly into, the intake (screened or perforated) sections of
production wells

from 2009 Basin Yield Update (LSCE & GSI)

Operating Plan is fully sustainable (no chronic groundwater level

declines; no depleted stream flow), i.e. not overdraft, and mostly

achievable (limited dry-period declines in eastern part of Valley)

Lack of any projected overdraft is consistent with actual historical

basin response to the same range of groundwater pumping

Achievability issues in extended dry periods can be resolved by

redistribution of some pumping to the west

– with redistribution, retain dry-period Alluvial pumping near
35,000 afy

– without redistribution, dry-period Alluvial pumping closer to
30,000 afy
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In alluvial aquifers, results from “aquitard drainage” and resulting
consolidation of the “aquitard”

requires extensive, thick aquitard (fine-grained sediments, i.e. clay bed)

requires chronically depressed groundwater levels (to allow clay to
drain)

Santa Clarita Valley Alluvium

up to 240 ft. thick, but lacking any extensive, thick aquitard => geology
not conducive to subsidence, regardless of groundwater levels

some near-constant and some fluctuating groundwater levels, but no
chronically depressed groundwater levels anywhere => hydrology not
conducive to subsidence.

No physical evidence of subsidence, e.g. lowering of land surface.

Limited submittal of pumping-related data, approx. 5-6 years ago, for
two tributary canyons; quantified less than 200 afy

No information submitted about well completions, e.g. whether in
Alluvium or bedrock, pump capacities, water level records

No information about well failures, e.g. “going dry”

Extrapolated limited pumping data to conservatively estimate 500 afy
of basin-wide small private pumping; included in Annual Water
Report

Reported, and continue to expect, all private Alluvial wells to
experience the same groundwater level fluctuations as monitored
and reported in Annual Water Report

CA Health and Safety Code, Title 22

Domestic Water Quality and Monitoring

Waterworks Standards

CA Dept of Public Health

Domestic Water Supply Permits

Application of Health & Safety Code and DPH Policies

Santa Clarita Valley Purveyors

Permitted and regulated as above

In compliance with above for quantity and quality of water
supplies
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Groundwater Quality
Perchlorate treatment and restoration

��Rapid Response Fund provides $10M in reimbursement funds to CLWA as fail-safe.

 






 

1997 SCWD
Saugus 1

Saugus DPH approved well return to service in January 2011; well in active
service utilizing approved perchlorate treatment.

1997 SCWD
Saugus 2

Saugus DPH approved wells return to service in January 2011; well in active
service utilizing approved perchlorate treatment.

1997 VWC
Well 157

Saugus Sealed and capacity replaced by new well.

1997 NCWD
Well 11

Saugus Out of service

2002 SCWD
Stadium Well

Alluvium Sealed and capacity replaced by new well.

2005 VWC
Well Q2

Alluvium DPH approved perchlorate treatment removal in 2007; treatment
was installed in 2005 and relocated for potential future use; well

remains in service.

2005 DTSC approved Interim Remedial Action Plan

2006 NCWD
Well

NC-13

Saugus DPH approved annual monitoring, results have always been below
the detection limit for reporting; well remains in service.

2007 Settlement Agreement

2010 VWC
Well 201

Saugus Out of service pending additional monitoring and evaluation of
remediation alternatives.

Perchlorate Impact
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From 2005 UWMP - Appendix D

!D?J?7B��; J; 9J?ED���K=KIJ	����������K=�B

well removed from water supply service

) K7HJ; HBO�%EDJ>BO��ED<?HC 7J?ED�+7C FB?D=�

�&EL; C 8; H	������FH?B	�����<BK9JK7J?EDI�8; JM; ; D�
����7D: ���K=�B

Initial Perchlorate Contamination in Saugus Wells - 1997

Saugus 1 & 2; V 157; NCWD 11

Groundwater Flow

M; IJ; HBO�=H7: ?; DJ�7D: �<BEM�: ?H; 9J?ED��FH; 
����JE����

Gradient Control = “Containment” via Restoration of Saugus 1 & 2
C E: ; B; : ������
F; HC ?JJ?D=	�B?J?=7J?ED	�+; JJB; C ; DJ��=H; ; C ; DJ������
: ; I?=D	�9EDIJHK9J?ED�����
�(  �M7J; H�IKFFBO�F; HC ?J�����
IJ7HJ
KF�EF; H7J?EDI�����
<KBB
J?C ; �EF; H7J?ED��"7DK7HO���

Valencia 201
first down-gradient Saugus well from original impacts
13-year elapsed time from initial impacts to V 201 impact
B?IJ; : 7I �J>H; 7J; D; : �M; BB?D +; JJB; C ; DJ �=H; ; C ; DJ
while not a foregone conclusion, detection is a logical occurrence,

and not completely unexpected



6/22/2011

14

Recent Operations

97FJKH; �PED; �7D7BOI?I������

H; : K9; : �FKC F?D=�JE�7L=����7<O������
���

replaced pumping with other Saugus well capacity

Saugus Formation

�	������	����7<O��DEHC 7B�O; 7H��M7J; H�IKFFBO

�	�������	����7<O��: HO�O; 7H��M7J; H�IKFFBO

V 201

key well in dry years

�	����7<O�E<�JEJ7B��: HO�O; 7H��M7J; H�IKFFBO
capacity needs to be restored before next potential

dry year, i.e., within two years

Removed from Water Supply Service at Initial Detection

(August, 2010)

Quarterly-Monthly Confirmation Sampling

Alternatives
H; IJEH7J?ED�M?J>��M; BB>; 7: �JH; 7JC ; DJ
well replacement

Groundwater Modeling
perchlorate migration
D; ; : <EH�I; 9ED: 7HO��9EDJ7?DC ; DJ�
KF: 7J; : �7II; IIC ; DJ�E<��J>H; 7J; D; : ��M; BBI

Dept. of Public Health Permitting

Design and Construction
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Volatile and Synthetic Organic Compounds
Trichloroethylene (TCE) and Tetrachloroethylene
(PCE)

Cleaning solvents, legacy contamination, urban
stormwater runoff, septic systems

CLWA annually monitors for these
compounds;

TCE was found below the MCL in trace levels in
groundwater in the Valley.

Not currently affecting production or needing
treatment.

Rosedale Rio-Bravo 20,000 Through term of SWP
contract

Semitropic interim
programs

15,000 Through 2012/13
originally;
through 2022/23 with
Amendment

Semitropic – Newhall Land 4,950 Through 2035 with
renewal by mutual
agreement
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Supply Reliability

Facility Reliability

SWP and West Branch Conveyance

Catastrophic Supply Interruption

Supply data from DWR’s 2009 SWP Delivery
Reliability Report.

Based on model studies using 82 years of historical
hydrology (1922 – 2003).

Historical period includes several significant
drought periods.

Estimate for future (2029) includes adjustments to
hydrology to reflect climate change.

Past SWP outages have been short-term (typically weeks
in duration).

Longest West Branch outage was planned three-month
winter outage (Dec 1998 – Feb 1999).

CLWA ideally located immediately downstream of two
large SWP reservoirs – Pyramid and Castaic Lakes.

Location allows deliveries to continue to CLWA and
other West Branch Contractors even with outage in
aqueduct upstream.

No past SWP outages have impacted deliveries to CLWA.

Potential supply impacts of future outage evaluated in
UWMP Section 8.
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SWP facilities are owned by State and operated by
DWR.

West Branch facilities, including aqueduct and
Pyramid and Castaic Reservoirs, are part of SWP.

CLWA and 28 other SWP Contractors each have a
Water Supply Contract with DWR for water supply and
delivery,with similar terms.

Water Supply Contract:

Dictates terms for water delivery.

Provides for delivery of SWP water, supplies to and
from out-of-service area bankingprograms, and
non-SWP water.

Each SWP Contractor has same priority for delivery
within proportion of aqueduct capacity they pay for.

Deliveries in excess of that capacity may be made
through unused capacity of other Contractors.

DWR requires separate delivery agreements for
Contractor programs needing delivery through SWP
facilities.

CLWA has agreementswith DWR for deliveries to and
from its San Joaquin Valley banking programs and for
deliveryof its Buena Vista-Rosedalesupply.

DWR controls deliveries to each of three West
Branch Contractors (CLWA, MWD, Ventura Co WPD).

In dry years when SWP supplies are low, capacity
normally used to convey SWP water is available to
deliver other supplies.

CLWA withdrawals from banking programs are
planned only for dry years, when capacity would be
available to convey it.
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Three SWP emergency outage scenarios
considered:

Levee breach in Delta

California Aqueduct in San Joaquin Valley

West Branch Aqueduct

Worst-case outage: West Branch Aqueduct
No SWP or other supplies through aqueduct

No supplies from groundwater banking in San
Joaquin Valley

Outage assumptions:

Six-month outage

Occurs in normal/average year

Supplies limited to:
Local Supplies

Groundwater

Recycled water

CLWA share of storage in West Branch reservoirs

Flexible storage

Emergency storage
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Existing Supplies

Groundwater 22,200 22,200 22,700 22,700

Recycled Water 120 120 120 120

Planned Supplies

Future Groundwater 1,900 7,350 8,850 10,350

Recycled Water 370 1,020 3,850 7,870

SWP Flexible Storage Accounts 6,060 4,680 4,680 4,680

Emergency Storage

Pyramid Lake 4,370 4,370 4,370 4,370

Castaic Lake 3,370 3,370 3,370 3,370

Total Demand w/o Conservation 40,035 44,242 56,863 69,484

As Percent of Demand 0% 0% 1% 11%
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All values reported in UWMP by purveyors are
required in statute passed in late 2009

Methodologies developed through a DWR
public committee process also required in
statute; Kennedy/Jenks is a committee
member

Demand reduction targets calculated for each
retail purveyor

Purveyors may reach targets by combination
of water conservation and recycled water
programs

Estimates of future savings made by reviewing a
wide variety of water conservation measures and
programs, and then applying industry-accepted
savings factors to them

Saving factors are determined by in-depth technical
studies, mainly done by the California Urban Water
Conservation Council (CUWCC) and the American
Waterworks Association

CUWCC reports all savings calculations for its
signatory agencies to SWRCB annually

Detailed SCV Water Use Efficiency Strategic Plan is
implementation plan for demand reductions

Document website links

SBX7-7 Methodologies:
http://www.water.ca.gov/wateruseefficiency/sb7/committees

/urban/u3/

CUWCCSWRCB Report:

http://www.cuwcc.org/about/annual-reports

SCV Water Use Efficiency Strategic Plan:

http://www.scvh2o.org/

http://www.clwa.org/about/publications.cfm
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Imported Water Quality
Chloride TMDL

Alternative Water Resources Management Program
(AWRM)

SWP Water Quality Modeling

Imported Water Quality
Chloride TMDL (2005) – 100 mg/L from
Saugus/Valencia WRPs

Alternative Water Resources Management
Program (AWRM) (2008)

Established conditional site specific objectives for
chloride;

Provideswater quality and water supply benefits,
and protects biological resources;

SWP Water Quality Modeling
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Next Steps



Consultant Team Resumes
Public Outreach Record

2010 Santa Clarita Valley
Urban Water Management Plan











































Appendix C

Purveyor Supply and Demand Tables







































Appendix D

Recent Factors Affecting SWP Supplies



APPENDIX D
RECENT FACTORS AFFECTING SWP SUPPLIES

ï

Since the last round of Urban Water Management Plans (UWMPs) were prepared in
2005, the California Department of Water Resources (DWR) has twice updated its State Water
Project (SWP) Delivery Reliability Report. In each of its updates, DWR has projected further
reductions in average SWP water deliveries than were projected in 2005. The 2009 Report is
the most recent update, and identifies several emerging factors that have the potential to affect
the availability and reliability of SWP supplies. Although the 2009 Report presents an extremely
conservative projection of SWP delivery reliability, particularly in light of events occurring since
its release, it remains the best available information concerning the SWP. Following is
information and a brief summary of several factors identified in the 2009 Report having the
potential to affect the availability and reliability of SWP supplies.

New U.S. Fish and Wildlife Service Biological Opinion for Delta Smelt and Related Litigation
Matters

SWP operations have been challenged in connection with potential impacts to the Delta
smelt, a small fish that resides only in the Delta and is protected under CESA and the ESA. In
February 2005, the United States Fish and Wildlife Service (FWS) issued a “no jeopardy”
determination and biological opinion (B.O.) analyzing potential impacts to the Delta smelt in
connection with the long-term coordinated operations of the California State Water Project
(SWP) and the federal Central Valley Project (CVP) through the year 2030. The project/action
evaluated in the B.O., formally known as the “Operations Criteria and Plan” (or OCAP), includes
existing pumping operations, proposals to increase SWP pumping over the next 30-year period,
and other proposed long-term operational changes. In February 2005, several environmental
groups filed suit in federal court against FWS and the Secretary of the Interior challenging the
validity of the B.O. (Natural Resources Defense Council v. Kempthorne, USDC Case No. 05-
CV-1207-OWW.)

In May 2007, the Federal District Court for the Eastern District of California determined
that the B.O. violated the requirements of the ESA. In order that the SWP and CVP could
continue to operate, the court established interim operating requirements for the Projects that
would remain in place until a new B.O. was completed (the Interim Remedies)(December 14,
2007). The Interim Remedies were based on various factors occurring in the Delta, such as
prevailing hydrologic and flow conditions, and the distribution and spawning status of Delta
smelt. For the 2007-2008 water year, the Interim Remedies were reported to have reduced
SWP supplies by approximately 500,000 acre-feet.

On December 15, 2008, FWS issued its new B.O. The B.O. concludes that the
proposed long-term coordinated CVP and SWP operations will “jeopardize” the Delta smelt and
“adversely modify” its critical habitat according to ESA standards. Pursuant to the ESA,
because the B.O. is a “jeopardy” opinion, FWS was required to formulate and adopt as part of
the B.O. a “Reasonable and Prudent Alternative” (RPA) to the proposed action that FWS
believes will not cause jeopardy to the Delta smelt or adversely modify or destroy its critical
habitat, and which can be implemented by Reclamation and DWR. (16 U.S.C. § 1536(b)(3)(A).)
The RPA adopted as part of the B.O. imposed various new operating restrictions upon the CVP
and SWP and has the potential to result in substantial water supply reductions from the
Projects.

Soon after the B.O. was issued, DWR published information estimating that in
comparison to the level of SWP exports from the Delta previously authorized under State Water
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Resources Control Board (State Board) Decision 1641 (D-1641),1 the FWS B.O. could reduce
those deliveries by 18 to 29 percent during average and dry conditions, respectively. As with
the Interim Remedies, potential water supply restrictions under the new B.O. are dependent on
highly variable factors such as hydrologic conditions affecting Delta water supplies, flow
conditions in the Delta, migratory and reproductive patterns of Delta smelt, and numerous other
non-Project factors that impact the health and abundance of Delta smelt and its critical habitat.

Due to a number of alleged scientific and other deficiencies in the new FWS B.O., in
early 2009 the State Water Contractors, the San Luis and Delta-Mendota Water Authority and
several individual State and Federal contractor water agencies filed legal challenges against the
B.O., which were consolidated in the Federal District Court for the Eastern District of California.
(The Consolidated Delta Smelt Cases, Lead Case No. 1:09-CV-00407-OWW-GSA.) Early on in
the proceedings, several of the plaintiff water agencies and the federal defendants filed cross-
motions for summary judgment to determine whether a violation of the National Environmental
Policy Act (NEPA) occurred in connection with federal defendants’ adoption and implementation
of the NMFS B.O. and its RPA. In a Memorandum Decision issued in November 2009, the
court ruled that the moving plaintiffs were entitled to summary judgment on their claim that the
federal defendants violated NEPA by failing to perform any NEPA analysis prior to adopting and
implementing the new FWS B.O. and its RPA. (The Consolidated Delta Smelt Cases, Doc. No.
399 at 46-47.)

Separately, several of the plaintiffs filed a motion for preliminary injunction against the
implementation of Component 2 (Action 3) of the RPA that proposed to restrict Delta exports
during a particular timeframe in spring and summer months, depending on certain biological and
environmental parameters. In May 2010, the court issued its Findings of Fact and Conclusions
of Law Regarding Plaintiffs’ Request for Preliminary Injunction Against Implementation of RPA
Component 2 (a/k/a Action 3). In that decision, the court reconfirmed its earlier ruling that the
federal defendants failed to examine the potential environmental and human consequences of
the RPA actions adopted under the B.O. in violation of NEPA. (Consolidated Delta Smelt
Cases, Doc. No. 704 at 120-122.) The court also ruled that the plaintiffs were likely to prevail on
their claims that FWS violated the ESA and the federal Administrative Procedure Act (APA) in
formulating and adopting RPA Component 2 without support of the best available science and
without adequate explanation regarding its biological benefit to Delta smelt. (Id. at 123-125.)

In the meantime, the parties also filed cross motions for summary judgment to obtain a
final ruling in the cases. Those motions were argued in early July 2010. In December 2010, the
court issued a memorandum decision that invalidated the B.O. and RPA in several respects and
remanded the matter to FWS. Further proceedings are expected to address interim operations
of the SWP and CVP.

Because Delta smelt are also protected under the California ESA, the SWP and CVP are
required to obtain take authorization from the California Department of Fish and Game (DFG).
In July 2009, DFG issued a “consistency determination” pursuant to Fish and Game Code
section 2080.1. That determination provides that operations of the SWP and CVP are in
compliance with CESA so long as those operations occur in accordance with the FWS Delta
smelt B.O. and RPA. Because the consistency determination posed a risk that the SWP could
remain bound to the terms of the RPA even if the FWS B.O. was eventually overturned by a
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federal court, DFG’s decision was challenged in state court by the State Water Contractors and
the Kern County Water Agency. (State Water Contractors v. California Department of Fish and
Game, et al., Kern County Superior Court Case No. S-1500-CV-2680742; Kern County Water
Agency v. Department of Fish and Game, et al., Sacramento County Superior Court Case No.
34-2010-80000450.) The challenges assert, among other things, that DFG’s consistency
determination is invalid because it relies upon and seeks to enforce restrictions established
under the new FWS B.O. that are alleged under The Consolidated Delta Smelt Cases to be
invalid and unenforceable. The case is currently stayed by stipulation of the parties, pending
the outcome of The Consolidated Delta Smelt Cases.

These litigation matters challenging the validity of the FWS B.O. and the DFG
consistency determination give rise to the possibility that the restrictions on SWP exports could
be relaxed and that SWP exports may return to the levels allowed by the Interim Remedies
(above) or State Board Decision D-16413 pending issuance of a new B.O. and/or the
implementation of the Bay-Delta Conservation Plan (BDCP). As an additional factor, by letter
dated May 3, 2010, the federal Secretaries of the Department of Interior and the Department of
Commerce have announced a joint initiative to develop a single integrated B.O. for the Delta
and related water operations of the CVP and SWP.4 The timing, nature and extent of the
regulatory measures to be contained in any such B.O., and whether those measures would be
legally challenged or upheld, cannot be predicted with any degree of certainty at this time.

New National Marine Fisheries Service Biological Opinion Salmon/Anadromous Species and
Related Litigation Matters

SWP operations have also been challenged in connection with potential impacts to
anadromous species in the San Francisco Bay-Delta estuary. In October 2004, the National
Marine Fisheries Service (NMFS) issued a “no jeopardy” determination and B.O. analyzing
potential impacts to federally listed winter-run and spring-run salmon and steelhead trout related
to the long-term coordinated operations of the CVP and SWP through the year 2030. As with
the 2005 FWS B.O. and Kempthorne case discussed above, OCAP was the project/action
evaluated in the 2004 NMFS B.O., which included the Projects’ existing Delta pumping
operations, proposals to increase SWP pumping by 20 percent over the long term, and other
operational changes. In August 2005, several environmental groups filed suit in federal court
against NMFS and the Secretary of Commerce challenging the validity of the B.O. (Pacific
Coast Federation of Fishermen’s Associations, et al. v. Gutierrez, et al., Case No. 1:06-CV-
00245-OWW-GSA.)

In April 2008, the United States District Court for the Eastern District of California issued
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its decision invalidating the NMFS B.O. for failing to comply with the requirements of the federal
ESA. As with the Kempthorne case (above), the court did not vacate the B.O., meaning that
SWP and CVP operations were authorized to continue pending the preparation of a new B.O.
and any interim remedies imposed by the court. Remedy proceedings were held similar to
those conduced in the Kempthorne case discussed above and, in separate Findings of Fact and
Conclusions of Law issued in July and October 2008, Judge Wanger determined that additional
water supply restrictions beyond those required in Kempthorne (i.e., the Interim Remedies for
Delta smelt) were not required at that time for the anadromous species.

On June 4, 2009, NMFS issued a new B.O. regarding the effects of SWP and CVP
operations on listed winter and spring-run salmon, steelhead trout, green sturgeon, and
southern resident killer whales. Like the new FWS B.O. discussed above, the NMFS B.O.
concludes that the proposed long-term coordinated operations of the CVP and SWP will
jeopardize the species and adversely modify the critical habitats of most of those species.
Pursuant to the ESA, because the B.O. is a “jeopardy” opinion, NMFS was required to formulate
and adopt a Reasonable and Prudent Alternative (RPA) to the proposed action that NMFS
believed would not cause jeopardy to the species or adversely modify or destroy their critical
habitats, and which can be implemented by Reclamation and DWR. (16 U.S.C. §
1536(b)(3)(A).) The RPA adopted by NMFS imposed various new operating restrictions upon
the CVP and SWP which have the potential to result in substantial reductions in water supply
from the Projects.

NMFS calculated that its new B.O. has the potential to reduce SWP deliveries from the
Delta by 7 percent in addition to the potential reductions under the new FWS B.O. for Delta
smelt (above). DWR has estimated that average annual reductions to SWP deliveries could be
closer to 10 percent beyond the restrictions imposed under the FWS B.O. (thus, a total of 28 to
39 percent during average and dry conditions, respectively, in comparison to SWP exports
authorized under D-1641). As with the FWS B.O., potential water supply restrictions under the
NMFS B.O. are dependent on several variable factors, such as hydrologic conditions in the
Delta region, migratory and reproductive patterns of protected salmonid species, and other non-
Project factors that impact the health and abundance of the species and their habitats.

In June 2009, numerous legal challenges were filed against the new NMFS B.O. and
consolidated in the United States District Court for the Eastern District of California alleging,
among other things, that the operating restrictions set forth in the B.O. are in violation of the
federal ESA, the federal APA, and other laws. (The Consolidated Salmonid Cases, Lead Case
No. 1:09-CV-1053-OWW-DLB.) Early in the proceedings, several of the plaintiff water agencies
and the federal defendants filed cross-motions for summary judgment to determine whether a
NEPA violation occurred in connection with federal defendants’ adoption and implementation of
the NMFS B.O. and its RPA. The court heard oral argument on the motions in February 2010,
and took the matter under submission.

Separately, in January 2010, several of the plaintiff water agencies filed applications for
a temporary restraining order and motions for preliminary injunction regarding the
implementation of RPA Actions IV.2.1 and IV.2.3, which are designed to restrict Delta exports
during a particular timeframe in spring and summer months, depending on certain biological and
environmental parameters. In February 2010, the court issued its Memorandum Decision and
Order Re Plaintiffs’ Motion for Temporary Restraining Order. The decision found that federal
defendants violated NEPA by failing to consider the potential human and environmental impacts
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caused by implementation of the RPA Actions, and that a temporary injunction against RPA
Action IV.2.3 would not cause jeopardy to the species, whereas a failure to enjoin the Action
would cause irreparable water supply impacts to the plaintiffs. (The Consolidated Salmonid
Cases, Doc. No. 202 at 20-22.) In subsequent rulings issued in March 2010, the court ordered
that plaintiffs were entitled to summary judgment on their claims that federal defendants violated
NEPA by failing to prepare any NEPA documentation in the adoption and implementation of the
NMFS B.O. and its RPA. (The Consolidated Salmonid Cases, Doc. Nos. 266 and 288 at 3.)

Plaintiffs’ motions for a preliminary injunction were heard in April and May 2010, and in
May 2010 the court issued Findings of Fact and Conclusions of Law Re Plaintiffs’ Request for
Preliminary Injunction. In that decision, the court reconfirmed its previous ruling that federal
defendants violated NEPA by failing to undertake an analysis of whether the RPA Actions
adopted by NMFS under its new B.O. would adversely impact humans and the human
environment. (The Consolidated Salmonid Cases, Doc. No. 347 at 129-130, 138.) Further, the
court ruled that the plaintiff water agencies had a substantial likelihood of being able to show
that the federal defendants violated the ESA and the APA by failing to adequately justify,
through generally recognized scientific principles, the precise flow prescriptions imposed by
RPA Actions IV.2.1 and IV.2.3. (Id. at 130, 133-134.)5

Following its May 18th ruling, the court conducted further proceedings and accepted
additional evidence to address the proposed injunction and whether the relief requested by the
plaintiffs would adversely affect the species (namely, Central Valley spring-run Chinook salmon
and Central Valley steelhead). Based on those proceedings, in June 2010, the court issued
Supplemental Findings of Fact and Conclusions of Law Re Plaintiffs’ Request for Preliminary
Injunction. (The Consolidated Salmonid Cases, Doc. No. 380.) The Supplemental Findings
noted that if RPA Actions IV.2.1 and IV.2.3 were enjoined through June 15, 2010, the FWS B.O.
for Delta smelt (above) would control Project operations between May 26th and June 15th,
unless those restrictions were also enjoined, in which case Project operations would be
controlled by D-1641.6 (Doc. No. 380 at 12.) Accordingly, the court granted an injunction
against RPA Actions IV.2.1 and IV.2.3 and authorized Project operations in accordance with D-
1641, provided that export pumping could be reduced on shortened notice upon a showing of
jeopardy to the species or adverse modification of its critical habitat. (Id. at 17-18.)

In August and November 2010, the parties also filed motions for summary judgment to
obtain a final ruling in the cases. Those motions were argued on December 16 and 17, 2010,
and the court is expected to issue a memorandum decision on the motions.
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Because the salmon species covered by the new NMFS B.O. are also protected under
CESA, the SWP and CVP are required to obtain take authorization from DFG. In September
2009, DFG issued a “consistency determination” pursuant to Fish and Game Code section
2080.1. That determination provides that operations of the SWP and CVP are in compliance
with CESA so long as those operations occur in accordance with the RPA set forth in the NMFS
B.O. Because the consistency determination posed a risk that the SWP could remain bound to
the terms of the RPA even if the NMFS B.O. was eventually overturned by a federal court,
DFG’s decision was challenged in state court by the State Water Contractors and the Kern
County Water Agency. (State Water Contractors v. California Department of Fish and Game, et
al., Kern County Superior Court Case No. S-1500-CV-268497.)7 The challenge asserts, among
other things, that DFG’s consistency determination is invalid because it relies upon and seeks to
enforce restrictions established under the NMFS B.O. that are alleged under The Consolidated
Salmon Cases to be invalid and unenforceable. As described above, the Federal District Court
for the Eastern District of California has ruled that plaintiffs have a strong likelihood of being
able to show that portions of the NMFS B.O. fail to comply with the ESA and the APA, and has
enjoined implementation of several RPA Actions. Because the court’s ruling effectively modified
aspects of the NMFS B.O. for 2010, DWR requested that DFG make a determination that the
NMFS B.O., as modified by the court, remained consistent with the provisions of CESA. In May
2010, DFG issued a new consistency determination, finding the court-modified NMFS B.O.
consistent with CESA. In June 2010, an amended complaint was filed against the May 24th
consistency determination. By stipulation of the parties, the case is currently stayed pending
the outcome of The Consolidated Salmonid Cases.

The current legal challenges regarding the validity of the new NMFS B.O. and the DFG
consistency determination give rise to the possibility that the restrictions on SWP exports could
be relaxed and that SWP exports may return to the higher levels allowed by the Interim
Remedies decision in Kempthorne (above) or D-1641 pending the issuance of a new B.O.
and/or implementation of the BDCP. Furthermore, as noted above, in May 2010 the
Department of Interior and the Department of Commerce announced a joint initiative to develop
a single, integrated B.O. for the coordinated operations of the CVP and SWP in the Delta.8 The
timing, nature, and extent of the regulatory measures to be contained that B.O., and whether
those measures would be legally challenged or upheld, cannot be predicted with any degree of
certainty at this time.

Watershed Enforcers v. California Department of Water Resources

Another litigation matter concerning SWP operations is Watershed Enforcers v. Cal.
Dept. of Water Resources (2010) 185 Cal. App. 4th 969 (Alameda County Superior Court Case
No. RG06292124). In that case, a plaintiffs group filed suit against DWR alleging the SWP was
being operated without “take authorization” under CESA. The case was heard by the Alameda
County Superior Court in November 2006 and, in April 2007, the court ordered DWR to cease
and desist further operations of the Harvey O. Banks pumping plant facilities of the SWP unless
DWR obtained proper authorization from DFG for the take of Delta smelt and salmon species
listed under CESA. The trial court decision was appealed by DWR and several water agency
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parties and the court’s order was stayed pending the appeal, meaning that DWR was not
required to cease its operations of the Banks facilities.

As discussed above, the new FWS and NMFS B.O.s were issued while the Watershed
Enforcers case was pending on appeal. Based on those new B.O.s, DFG issued consistency
determinations and take authorization for the SWP under CESA with respect to Delta smelt and
the listed anadromous species. (Also discussed above, those consistency determinations have
been challenged in state court.) Thereafter, in September 2009, DWR and one of the water
agency parties dismissed their appeals in the Watershed Enforcers case. The case remained
active in 2009-2010, however, for purposes of resolving the discrete legal issue raised by the
remaining water agency parties as to whether DWR is the type of entity that is subject to the
take prohibitions under CESA. In a June 2010 decision, the First District Court of Appeal
affirmed the trial court decision in all respects, including the determination that DWR qualifies as
a “person” within the meaning of CESA, which means that DWR is subject to CESA’s permitting
requirements. (Watershed Enforcers v. Department of Water Resources (2010) 185 Cal. App.
4th 969, 973.)

California Department of Fish and Game Incidental Take Permit for Longfin Smelt and Related
Litigation Matters

Regulatory actions related to longfin smelt also have the potential to affect the
availability and reliability of SWP supplies. In February 2008, the California Fish and Game
Commission (Commission) approved a petition to list the longfin smelt as a “candidate” species
under CESA. Under CESA, once a species is granted candidate status, it is entitled to
protections until the Commission determines whether to list the species as threatened or
endangered. To afford such interim protection, in February 2008, the Commission adopted the
first in a series of emergency take regulations that authorized the CVP and SWP to take longfin
smelt, yet established certain operating restrictions on Project exports from the Delta in an effort
to protect the species. The emergency regulations were proposed to remain in effect until
February 2009, at which time the Commission was required to decide whether to list the longfin
as a threatened or endangered species. Initially, the Commission’s take regulation imposed the
same Delta export restrictions that were established in the Kempthorne case (i.e., the Interim
Remedies discussed above). In November 2008, however, the Commission revised its
emergency regulations in a manner that threatened to impose export restrictions beyond those
established for Delta smelt. According to information published by DWR, the Commission’s
2008-2009 revised emergency take regulations had the potential to reduce SWP supplies in the
January to February 2009 period by up to approximately 300,000 acre-feet under a worst-case
scenario. Under other scenarios, however, the SWP delivery reductions were expected to be
no greater than those imposed under the new FWS B.O. for Delta smelt. In December 2008,
several water agency interests filed suit against the Commission’s revised take regulation,
alleging it violated CESA.

In March 2009, the Commission determined that the listing of longfin smelt as a
“threatened” species was warranted under CESA. CESA sets forth a general prohibition against
the take of a threatened species except as otherwise authorized by statute. One such
authorization is provided by California Fish and Game Code section 2081, wherein DFG may
authorize the incidental taking of a threatened species in connection with an otherwise lawful
activity through the issuance of a permit. In February 2009, in advance of an official listing of
the species as threatened, DFG issued Incidental Take Permit No. 2081-2009-001-03 (Permit)
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to DWR which imposes terms and conditions on the ongoing and long-term operation of SWP
facilities in the Delta for the protection of longfin smelt. The operating restrictions under the
Permit are based in large part on the restrictions imposed on the SWP by the new FWS B.O. for
Delta smelt (see above).

In June 2009, the Commission officially listed longfin smelt as a threatened species
under CESA. As with the FWS B.O., potential water supply restrictions under the Permit are
dependent on several variable factors, such as hydrologic conditions in the Delta region,
migratory and reproductive patterns of longfin smelt, and other non-Project factors affecting
longfin smelt abundance in the Delta. DWR has not indicated whether any particular reductions
in SWP exports are likely to result from the Permit. As previously noted, however, DWR has
estimated that the restrictions imposed by the FWS B.O. and RPA for Delta smelt could reduce
SWP deliveries between 18 and 29 percent in comparison to Project deliveries authorized under
D-1641. In March 2009, due to a number of alleged scientific and other deficiencies in the
Permit, the State Water Contractors challenged the Permit in Sacramento County Superior
Court. (State Water Contractors v. California Dept. of Fish and Game, et al., Sac. Sup. Ct.
Case No. 34-2009-80000203.) That case puts DFG’s ability to enforce the Permit into question.

California Drought Conditions

On June 4, 2008, the Governor of California proclaimed a statewide drought due to
record-low rainfall in Spring 2008 and court-ordered restrictions on Delta exports as discussed
above. (Executive Order S-06-08.) Soon thereafter, the Governor proclaimed a state of
drought emergency to exist within the Counties of Sacramento, San Joaquin, Stanislaus,
Merced, Madera, Fresno, Kings, Tulare and Kern. (Proclamation dated June 12, 2008.) On
February 27, 2009, the Governor declared a statewide water supply emergency to combat
California’s third consecutive year of drought conditions, evidenced by low reservoir storage and
estimated snowpack water content at that time. (Proclamation dated February 27, 2009.)

Since then, statewide hydrologic conditions have improved, although the State’s water
supply emergency declaration has not been lifted. In March 2010, DWR announced that both
manual and electronic readings indicate that the water content in California’s mountain
snowpack was 107 percent of normal and stated that the “readings boost our hope that we will
be able to increase the State Water Project allocation by this spring to deliver more water to our
cities and farms.” Among these readings, DWR reported that electronic sensor readings
showed northern Sierra snow water equivalents at 126 percent of normal for that date, central
Sierra at 93 percent, and southern Sierra at 109 percent.9 As of January 2011, DWR reported
snow water equivalents for the northern Sierra at 164 percent of normal, 186 percent of normal
for the central Sierra, and 260 percent for the southern Sierra.10 According to DWR’s California
Data Exchange Center, hydrologic conditions in California as of December 1, 2010 were as
follows: statewide precipitation was 155 percent of average; statewide runoff was 115 percent
of average; and key historical average statewide reservoir storage was at 105 percent, with two
of the state’s largest reservoirs, Lake Shasta (CVP) and Lake Oroville (SWP), respectively
storing 116 percent and 75 percent of their historical averages.11
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Development of Delta Plan and Delta Flow Criteria Pursuant to New State Laws

In November 2009, the California Legislature enacted SBX7-1 as one of several bills
passed as part of a comprehensive water package related to water supply reliability, ecosystem
health, and the Delta. SBX7-1 became effective on February 3, 2010 and adds Division 35 to
the California Water Code (commencing with Section 85300), referred to as the Sacramento-
San Joaquin Delta Reform Act of 2009 (Act). Among other things, the Act creates the Delta
Stewardship Council (Council) as an independent agency of the state. (Wat. Code § 85200.)
SBX7-1 also amends the California Public Resources Code to specify changes to the Delta
Protection Commission and to create the Delta Conservancy. (Pub. Res. Code §§ 29702-
29780.) The Act directs the Council to develop a comprehensive management plan for the
Delta by January 1, 2012 (Delta Plan) and to first develop an Interim Plan that includes
recommendations for early actions, projects, and programs for the Delta. (See generally,
Second Draft Interim Plan, Prepared for Consideration by the Delta Stewardship Council at 1.)

In addition to these and other requirements, SBX7-1 requires the State Board to use the
best available scientific information to develop flow criteria for the Delta ecosystem necessary to
protect public trust resources, including fish, wildlife, recreation and scenic enjoyment.
Similarly, DFG is required to identify quantifiable biological objectives and flow criteria for
species of concern in the Delta. In August 2010, the State Board adopted Resolution No. 2010-
0039 approving its report entitled “Development of Flow Criteria for the Sacramento-San
Joaquin Delta Ecosystem” (Flow Criteria). The State Board report concludes that substantially
higher flows are needed through the Delta than in have occurred in previous decades in order to
benefit zooplankton and various fish species. (Flow Criteria at 5-8.) Separately, in September
2010, DFG issued a draft report entitled “Quantifiable Biological Objectives and Flow Criteria for
Aquatic and Terrestrial Species of Concern Dependent on the Delta” (DFG Report). The DFG
Report is based on similar biological objectives and recommends Delta flows similar to those set
forth in the State Board’s Flow Criteria. (DFG Report at 13.) Notably, both the State Board and
DFG recognize that their recommended flow criteria for the Delta do not balance the public
interest or the need to provide an adequate and reliable water supply. (Flow Criteria at 4; DFG
Report at 16.) Also of importance, both the State Board and DFG acknowledge that their
recommended flow criteria do not have any regulatory or adjudicatory effect; however, they may
be used to inform the Council as it prepares the Delta Plan, and may be considered as the Bay
Delta Conservation Plan (BDCP) process moves forward. (Flow Criteria at 3, 10; DFG Report
at ES-4.)

DWR’s Final 2009 SWP Delivery Reliability Report

DWR continues to evaluate the issues affecting SWP exports from the Delta and how
those issues may affect the long-term availability and reliability of SWP deliveries to the SWP
Contractors. In September 2010, DWR released its Final 2009 SWP Delivery Reliability Report
(DWR Report), which forecasts additional reductions to SWP supplies in comparison to the
2007 Report. According to DWR, the long-term average delivery of contractual SWP Table A
supply is projected to be 60 percent under current and future conditions over the 20-year
projection. (DWR Report at 43, 48, Tables 6.3 and 6.12.) Within that long-term average, SWP
Table A deliveries can range from 7 percent (single dry year) to 68 percent (single wet year) of
contractual amounts under current conditions, and from 11 percent (single dry year) to 97
percent (single wet year) under future conditions. (Id. at 43-44, 49, Tables 6.4, 6.5, 6.13 and
6.14.) Contractual amounts are projected to range from 32 to 38 percent during multiple-dry



APPENDIX D
RECENT FACTORS AFFECTING SWP SUPPLIES

ïð

year periods, and from 79 to 93 percent during multiple wet periods. (Id. at 49, Tables 6.13 and
6.14.)

To ensure a conservative analysis, the DWR Report expressly assumes and accounts
for the institutional, environmental, regulatory, and legal factors affecting SWP supplies,
including, but not limited to, water quality constraints, fishery protections, other D-1641
requirements and the operational limitations imposed by the FWS and NMFS B.O.s that are
discussed above. The DWR Report also considers the potential effects of Delta levee failures
and other seismic or flood events. (See, e.g., DWR Report at 19-24, 25-28, 29-35, Appendices
A, A-1, A-2, B.) Notably, the DWR Report assumes that all of these restrictions and limitations
will remain in place over the next 20-year period and that no actions to improve the Delta will
occur, even though numerous legal challenges, various Delta restoration processes, and new
legal requirements for Delta improvements are currently underway (i.e., BDCP, Delta Vision,
Delta Plan, etc.). Finally, DWR’s long-term SWP delivery reliability analyses incorporate
assumptions that are intended to account for potential supply shortfalls related to global climate
change. (See, e.g., DWR Report at 19, 29-30, Appendices A-B.) Based on these and other
factors, the DWR Report presents a conservative projection of SWP delivery reliability.

Conclusion

DWR’s most recently published SWP Delivery Reliability Report (September 2010)
demonstrates that the projected long-term average delivery amounts of contractual SWP Table
A supplies have decreased in comparison to previous estimates. However, as noted, the
projections developed by DWR are predicated on conservative assumptions, which make the
projections useful from a long-range urban water supply planning perspective.12 Indeed, recent
rulings in various legal actions and other factors described above, among others, support higher
estimates of average annual SWP deliveries than projected in DWR’s 2009 Report. While this
may lead DWR to increase its projections in its next scheduled Report, the 2009 Report remains
the best available information concerning the long-term delivery reliability of SWP «°°´·»ò
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Demand Management Measures
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Water Audit Report for: Castaic Lake Water Agency

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

Volume from own sources: 8 36 675 000 acre-ft/yr

AWWA WLCC Free Water Audit Software: Reporting Worksheet

40796 7/2009 - 6/2010

<< Enter grading in column 'E'

?

? Click to access definition

Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

�FGPI@>?K�����	��D<I@: 8E�0 8K<I�0 FIBJ��JJF: @8K@FE���CC�+@>?KJ�+<J<IM<; � WAS v4.2

Volume from own sources: 8 36,675.000 acre-ft/yr

Master meter error adjustment (enter positive value): 8 3.600

Water imported: 8 34,885.000 acre-ft/yr

Water exported: 10 34,610.000 acre-ft/yr

WATER SUPPLIED: 36,946.400 acre-ft/yr
.

AUTHORIZED CONSUMPTION

Billed metered: 10 35,353.000 acre-ft/yr

Billed unmetered: 10 0.000 acre-ft/yr

Unbilled metered: 10 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 461.830 acre-ft/yr 1.25%

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

over-registered acre-ft/yr

?

?

?

?

?

?

?

?

?Click here:
for help using option
buttons below

AUTHORIZED CONSUMPTION: 35,814.830 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 1,131.570 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 92.366 acre-ft/yr 0.25%

Customer metering inaccuracies: 5 357.101 acre-ft/yr 1.00%

Systematic data handling errors: 5 acre-ft/yr

Apparent Losses: 449.467

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5 Choose this option to

enter a percentage of

billed metered

?

?

?

Use buttons to select
percentage of water supplied

OR
value

?

?

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 682.103 acre-ft/yr

WATER LOSSES: 1,131.570 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 1,593.400 acre-ft/yr

= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 10 43.0 miles

Number of active AND inactive service connections: 10 25

billed metered

consumption. This is

NOT a default value

?

?

?

?

?

Connection density: 1 conn./mile main

Average length of customer service line: 10 ft

Average operating pressure: 10 110.0 psi

COST DATA

Total annual cost of operating water system: 10 $107,299,883 $/Year

Customer retail unit cost (applied to Apparent Losses): 5 $1.04

Variable production cost (applied to Real Losses): 5 $822.00 $/acre-ft

PERFORMANCE INDICATORS

Retail costs are less than (or equal to) production costs; please review and correct if necessary

$/1000 gallons (US)

?

?

?

?

?

(pipe length between curbstop and customer
meter or property boundary)

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume of Water Supplied: 4.3%

Non-revenue water as percent by cost of operating system: 1.0%

Annual cost of Apparent Losses: $152,318

Annual cost of Real Losses: $560,689

Operational Efficiency Indicators

Apparent Losses per service connection per day: 16050.33 gallons/connection/day

Real Losses per service connection per day*: N/A gallons/connection/day

Real Losses per length of main per day*: 14,161.45 gallons/mile/day

Real Losses per service connection per day per psi pressure: gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL): Not Valid

From Above, Real Losses = Current Annual Real Losses (CARL): 682.10

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 77 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

*** UARL cannot be calculated as either average pressure, number of connecions or length of mains is too small: SEE UARL DEFINITION ***

?

?

PRIORITY AREAS FOR ATTENTION:

1: Volume from own sources

2: Customer metering inaccuracies

3: Customer retail unit cost (applied to Apparent Losses)

Based on the information provided, audit accuracy can be improved by addressing the following components:

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Reporting Worksheet 1



   













   



   





           
           

            
            

  

   

      

Water Agency shall do one or more of the following:

a. Enact and enforce an ordinance or establish terms of service that prohibit water waste
b. Enact and enforce an ordinance or establish terms of service for water efficient design in new
development
c. Support legislation or regulations that prohibit water waste
d. Enact an ordinance or establish terms of service to facilitate implementation of water shortage
response measures
e. Support local ordinances that prohibit water waste
f. Support local ordinances that establish permits requirements for water efficient design in new

a. A description of, or electronic link to, any ordinances or terms of service
b. A description of, or electronic link to, any ordinances or requirements adopted by local jurisdictions
or regulatory agencies with the water agency's service area.
c. A description of any water agency efforts to cooperate with other entities in the adoption or
enforcement of local requirement
d. description of agency support positions with respect to adoption of legislation or regulations

To document this BMP, provide the following:

BMP 1.1
Operations Practices

2009

         
         
        
    

  

  
 

 

 

 

 



     

  



   
   
     
    
    


         
    

     

    

  



   













   



   





           
           

            
            

  

   

      

Water Agency shall do one or more of the following:

a. Enact and enforce an ordinance or establish terms of service that prohibit water waste
b. Enact and enforce an ordinance or establish terms of service for water efficient design in new
development
c. Support legislation or regulations that prohibit water waste
d. Enact an ordinance or establish terms of service to facilitate implementation of water shortage
response measures
e. Support local ordinances that prohibit water waste
f. Support local ordinances that establish permits requirements for water efficient design in new

a. A description of, or electronic link to, any ordinances or terms of service
b. A description of, or electronic link to, any ordinances or requirements adopted by local jurisdictions
or regulatory agencies with the water agency's service area.
c. A description of any water agency efforts to cooperate with other entities in the adoption or
enforcement of local requirement
d. description of agency support positions with respect to adoption of legislation or regulations

To document this BMP, provide the following:

BMP 1.1
Operations Practices

2010

         
         
        
    

  

  
 

 

 

 

 



     

  



   
   
     
    
    


         
    

     

    

  



   

   















 

BMP 1.2 Water Loss Control2009
Did your agency complete a pre-screening system audit in 2009?

If yes, answer the following:

Determine metered sales in AF:

Determine system verifiable uses AF:

Determine total supply into the system in AF:

Does your agency keep necessary data on file to verify the answers above?

Did your agency complete a full-scale system water audit during 2009?

Does your agency maintain in-house records of audit results or the completed AWWA
worksheet for the completed audit which could be forwarded to CUWCC?

Did your agency operate a system leak detection program?

Yes No

Yes No

Yes No

Yes No

Yes No

Comments:
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BMP 1.2
Water Loss Control2010

Recording Keeping Requirements:



  

  
 

 

 

 

 



     

  

   
   
     
    
    




Implementation

Please Fill Out The Following Matrix

Feasibility Study

If YES, please fill in the following information:

    

    




     

 

 

 

 

 

 

 

 

 





      

     

  

   

      

Number of CII Accounts with Mixed-use Meters

Number of CII Accounts with Mixed-use Meters Retrofitted
with Dedicated Irrigation Meters during Reporting Period

    

    

  

  
 

 

 

 

 



     

  

   
  
   
  
   
   
  

     

    



Implementation

Please Fill Out The Following Matrix

Feasibility Study

If YES, please fill in the following information:

    

    




     

 

 

 

 

 

 

 

 

 





      

     

  

   

      

Number of CII Accounts with Mixed-use Meters

Number of CII Accounts with Mixed-use Meters Retrofitted
with Dedicated Irrigation Meters during Reporting Period
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Classroom presentations:

Large group assemblies:

Children’s water festivals or other events:

Cooperative efforts with existing science/water education programs (various workshops, science fair awards
or judging) and follow-up:

Other methods of disseminating information (i.e. themed age-appropriate classroom loaner kits):
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Classroom presentations:

Large group assemblies:

Children’s water festivals or other events:

Cooperative efforts with existing science/water education programs (various workshops, science fair awards
or judging) and follow-up:

Other methods of disseminating information (i.e. themed age-appropriate classroom loaner kits):
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Water Audit Report for: Santa Clarita Water Division

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

Volume from own sources: 7 10,077.000 acre-ft/yr

Master meter error adjustment (enter positive value): 2 1,334.000

Water imported: 7 17,739.000 acre-ft/yr

Water exported: n/a 0.000 acre-ft/yr

WATER SUPPLIED: 29,150.000 acre-ft/yr

.

AUTHORIZED CONSUMPTION

Billed metered: 7 26,132.000 acre-ft/yr

Billed unmetered: 10 59.000 acre-ft/yr

Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 7 39.000 acre-ft/yr 1.25%

AUTHORIZED CONSUMPTION: 26,230.000 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 2,920.000 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 3 5.000 acre-ft/yr 0.25%

Customer metering inaccuracies: 5 263.960 acre-ft/yr 1.00%

Systematic data handling errors: 5 acre-ft/yr

Apparent Losses: 268.960

39.000

AWWA WLCC Free Water Audit Software: Reporting Worksheet

2009

under-registered

1/2009 - 12/2009

<< Enter grading in column 'E'

acre-ft/yr

5.000

22.000

Choose this option to

enter a percentage of

billed metered

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5

?

?

?

?

?

? Click to access definition

?

?

Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of
the input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

Use buttons to select
percentage of water supplied

OR
value

?Click here:

for help using option
buttons below

�FGPI@>?K�����	��D<I@: 8E�0 8K<I�0 FIBJ��JJF: @8K@FE���CC�+@>?KJ�+<J<IM<; �

?

?

WAS v4.2

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 2,651.040 acre-ft/yr

WATER LOSSES: 2,920.000 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 2,959.000 acre-ft/yr

= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 5 308.0 miles

Number of active AND inactive service connections: 7 28,687

Connection density: 93 conn./mile main

Average length of customer service line: 10 15.0 ft

Average operating pressure: 7 95.0 psi

COST DATA

Total annual cost of operating water system: 8 $15,613,461 $/Year

Customer retail unit cost (applied to Apparent Losses): 7 $1.26

Variable production cost (applied to Real Losses): 7 $263.54 $/acre-ft

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume of Water Supplied: 10.2%

Non-revenue water as percent by cost of operating system: 5.5%

Annual cost of Apparent Losses: $147,620

Annual cost of Real Losses: $698,655

Operational Efficiency Indicators

Apparent Losses per service connection per day: 8.37 gallons/connection/day

Real Losses per service connection per day*: 82.50 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.87 gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL): 700.26 acre-feet/year

$/100 cubic feet (ccf)

consumption. This is

NOT a default value

?

?

?

?

?

?

?

?

(pipe length between curbstop and customer
meter or property boundary)

?

?

?

From Above, Real Losses = Current Annual Real Losses (CARL): 2,651.04 acre-feet/year

3.79

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

PRIORITY AREAS FOR ATTENTION:

1: Master meter error adjustment

2: Water imported

3: Customer metering inaccuracies

Based on the information provided, audit accuracy can be improved by addressing the following components:

*** YOUR SCORE IS: 64 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

?

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Reporting Worksheet 1
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Water Audit Report for: VALENCIA WATER COMPANY

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

Volume from own sources: 10 15,320.591 acre-ft/yr

AWWA WLCC Free Water Audit Software: Reporting Worksheet

2009 1/2009 - 12/2009

<< Enter grading in column 'E'

?

? Click to access definition

Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

WAS v4.0Copyrig?K�����	��D<I@: 8E�0 8K<I�0 FIBJ��JJF: @8K@FE���CC�+@ghts Reserved.

Volume from own sources: 10 15,320.591 acre ft/yr

Master meter error adjustment (enter positive value): 4 110.308

Water imported: 10 14,730.873 acre-ft/yr

Water exported: 10 0.000 acre-ft/yr

WATER SUPPLIED: 29,941.156 acre-ft/yr
.

AUTHORIZED CONSUMPTION

Billed metered: 10 28,964.492 acre-ft/yr

Billed unmetered: 7 0.000 acre-ft/yr

Unbilled metered: 10 0.737 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 374.264 acre-ft/yr 1.25%

acre-ft/yr

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

over-registered

?

?

?

?

?

?

?

?

?Click here:
for help using option
buttons below

AUTHORIZED CONSUMPTION: 29,339.493 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 601.663 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 8 74.853 acre-ft/yr 0.25%

Customer metering inaccuracies: 10 145.554 acre-ft/yr 0.50%

Systematic data handling errors: 5 0.000 acre-ft/yr

Apparent Losses: 220 407

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5 Choose this option to

enter a percentage of

?

?

?

Use buttons to select
percentage of water supplied

OR
value

?

?Apparent Losses: 220.407

Real Losses

Real Losses = Water Losses - Apparent Losses: 381.256 acre-ft/yr

WATER LOSSES: 601.663 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 976.664 acre-ft/yr

= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 10 352.3 miles

N b f ti AND i ti i ti 29 948

p g

billed metered

consumption. This is

NOT a default value

?

?

?

?

?

Number of active AND inactive service connections: 10 29,948

Connection density: 85 conn./mile main

Average length of customer service line: 10 0.0 ft

Average operating pressure: 8 86.0 psi

COST DATA

Total annual cost of operating water system: 10 $19,374,217 $/Year

Customer retail unit cost (applied to Apparent Losses): 10 $1.10

Variable production cost (applied to Real Losses): 10 $208.49 $/acre-ft/yr

$/100 cubic feet (ccf)

?

?

?

?

?

?

(pipe length between curbstop and customer
meter or property boundary)

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume of Water Supplied: 3.3%

Non-revenue water as percent by cost of operating system: 1.4%

Annual cost of Apparent Losses: $105,802

Annual cost of Real Losses: $79,486

Operational Efficiency Indicators

Apparent Losses per service connection per day: 6.57 gallons/connection/day

Real Losses per service connection per day*: 11.37 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.13 gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL): 200.84 million gallons/year

0.62

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 89 out of 100 ***

Infrastructure Leakage Index (ILI) [Real Losses/UARL]:

?

?

PRIORITY AREAS FOR ATTENTION:

1: Master meter error adjustment

2: Unauthorized consumption

3: Systematic data handling errors

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

Based on the information provided, audit accuracy can be improved by addressing the following components:

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Reporting Worksheet 1



Water Audit Report for: VALENCIA WATER COMPANY

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

Volume from own sources: 10 16,080.171 acre-ft/yr

AWWA WLCC Free Water Audit Software: Reporting Worksheet

2010 1/2010 - 12/2010

<< Enter grading in column 'E'

?

? Click to access definition

Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

WAS v4.0Copyrig?K�����	��D<I@: 8E�0 8K<I�0 FIBJ��JJF: @8K@FE���CC�+@ghts Reserved.

Volume from own sources: 10 16,080.171 acre ft/yr

Master meter error adjustment (enter positive value): 4 115.777

Water imported: 10 11,212.962 acre-ft/yr

Water exported: 10 0.000 acre-ft/yr

WATER SUPPLIED: 27,177.356 acre-ft/yr
.

AUTHORIZED CONSUMPTION

Billed metered: 10 26,512.654 acre-ft/yr

Billed unmetered: 7 0.000 acre-ft/yr

Unbilled metered: 10 0.779 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 10 339.717 acre-ft/yr 1.25%

acre-ft/yr

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

over-registered

?

?

?

?

?

?

?

?

?Click here:
for help using option
buttons below

AUTHORIZED CONSUMPTION: 26,853.150 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 324.206 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 8 67.943 acre-ft/yr 0.25%

Customer metering inaccuracies: 10 133.233 acre-ft/yr 0.50%

Systematic data handling errors: 5 0.000 acre-ft/yr

Apparent Losses: 201 177

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Systematic data handling errors are likely, please enter a non-zero value; otherwise grade = 5

2.000

Choose this option to

enter a percentage of

?

?

?

Use buttons to select
percentage of water supplied

OR
value

?

?Apparent Losses: 201.177

Real Losses

Real Losses = Water Losses - Apparent Losses: 123.029 acre-ft/yr

WATER LOSSES: 324.206 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 664.702 acre-ft/yr

= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 10 357.4 miles

N b f ti AND i ti i ti 30 080

p g

billed metered

consumption. This is

NOT a default value

?

?

?

?

?

Number of active AND inactive service connections: 10 30,080

Connection density: 84 conn./mile main

Average length of customer service line: 10 0.0 ft

Average operating pressure: 10 86.0 psi

COST DATA

Total annual cost of operating water system: 10 $19,083,083 $/Year

Customer retail unit cost (applied to Apparent Losses): 10 $1.10

Variable production cost (applied to Real Losses): 10 $245.96 $/acre-ft/yr

$/100 cubic feet (ccf)

?

?

?

?

?

?

(pipe length between curbstop and customer
meter or property boundary)

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume of Water Supplied: 2.4%

Non-revenue water as percent by cost of operating system: 1.1%

Annual cost of Apparent Losses: $96,571

Annual cost of Real Losses: $30,260

Operational Efficiency Indicators

Apparent Losses per service connection per day: 5.97 gallons/connection/day

Real Losses per service connection per day*: 3.65 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.04 gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL): 202.33 million gallons/year

0.20

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 89 out of 100 ***

Infrastructure Leakage Index (ILI) [Real Losses/UARL]:

?

?

PRIORITY AREAS FOR ATTENTION:

1: Master meter error adjustment

2: Unauthorized consumption

3: Systematic data handling errors

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

Based on the information provided, audit accuracy can be improved by addressing the following components:

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Reporting Worksheet 1
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Water Audit Report for: Newhall County Water District

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

WATER SUPPLIED

Volume from own sources: 10 5 828 810 acre-ft/yr

AWWA WLCC Free Water Audit Software: Reporting Worksheet

2010 7/2009 - 6/2010

<< Enter grading in column 'E'

?

? Click to access definition

Back to Instructions

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

�FGPI@>?K�����	��D<I@: 8E�0 8K<I�0 FIBJ��JJF: @8K@FE���CC�+@>?KJ�+<J<IM<; � WAS v4.2

Volume from own sources: 10 5,828.810 acre-ft/yr

Master meter error adjustment (enter positive value):

Water imported: 10 4,108.730 acre-ft/yr

Water exported: acre-ft/yr

WATER SUPPLIED: 9,937.540 acre-ft/yr
.

AUTHORIZED CONSUMPTION

Billed metered: 10 9,281.320 acre-ft/yr

Billed unmetered: n/a acre-ft/yr

Unbilled metered: 10 22.290 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 8 124.219 acre-ft/yr 1.25%

Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

acre-ft/yr

?

?

?

?

?

?

?

?

?Click here:
for help using option
buttons below

AUTHORIZED CONSUMPTION: 9,427.829 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 509.711 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 0.000 acre-ft/yr 0.25%

Customer metering inaccuracies: 10 0.000 acre-ft/yr

Systematic data handling errors: 10 5.000 acre-ft/yr

Apparent Losses: 5.000

Enter a positive value, otherwise a default percentage of 0.25% and a grading of 5 is applied

Choose this option to

enter a percentage of

billed metered

?

?

?

Use buttons to select
percentage of water supplied

OR
value

?

?

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 504.711 acre-ft/yr

WATER LOSSES: 509.711 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 656.220 acre-ft/yr

= Total Water Loss + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 10 158.5 miles

Number of active AND inactive service connections: 10 9,604

billed metered

consumption. This is

NOT a default value

?

?

?

?

?

Connection density: 61 conn./mile main

Average length of customer service line: 6 15.0 ft

Average operating pressure: 6 100.0 psi

COST DATA

Total annual cost of operating water system: 10 $3,530,399 $/Year

Customer retail unit cost (applied to Apparent Losses): 10 $0.97

Variable production cost (applied to Real Losses): 10 $355.25 $/acre-ft

PERFORMANCE INDICATORS

$/100 cubic feet (ccf)

?

?

?

?

?

(pipe length between curbstop and customer
meter or property boundary)

PERFORMANCE INDICATORS

Financial Indicators

Non-revenue water as percent by volume of Water Supplied: 6.6%

Non-revenue water as percent by cost of operating system: 6.6%

Annual cost of Apparent Losses: $2,108

Annual cost of Real Losses: $179,298

Operational Efficiency Indicators

Apparent Losses per service connection per day: 0.46 gallons/connection/day

Real Losses per service connection per day*: 46.92 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.47 gallons/connection/day/psi

Unavoidable Annual Real Losses (UARL): 280.34 acre-feet/year

From Above, Real Losses = Current Annual Real Losses (CARL): 504.71 acre-feet/year

1.80

* only the most applicable of these two indicators will be calculated

WATER AUDIT DATA VALIDITY SCORE:

*** YOUR SCORE IS: 96 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

?

?

PRIORITY AREAS FOR ATTENTION:

1: Unauthorized consumption

2: Unbilled unmetered

3: Average length of customer service line

Based on the information provided, audit accuracy can be improved by addressing the following components:

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

For more information, click here to see the Grading Matrix worksheet

AWWA Water Loss Control Committee Reporting Worksheet 1



Appendix F

Draft Water Shortage Contingency Plans/Ordinances



This appendix contains examples that were adopted in 1991 to address
water shortage conditions and will be used as models for future water
shortage contingency ordinances.































































Newhall County Water District’s Ordinance No. 112
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ÑÎÜ×ÒßÒÝÛ ÒÑòïïî

ÉßÌÛÎ ÝÑÒÍÛÎÊßÌ×ÑÒô ÍØÑÎÌßÙÛô ÜÎÑËÙØÌ ßÒÜ

ÛÓÛÎÙÛÒÝÇ ÎÛÍÐÑÒÍÛ

ÑÎÜ×ÒßÒÝÛ

ö ö ö ö ö ö ö ö ö ö ö ö ö ö ö öö ö ö ö ö ö ö ö

Section 1: PURPOSEæ ß®¬·½´» ïðô Í»½¬·±² î ±º ¬¸» Ý¿´·º±®²·¿ Ý±²¬·¬«¬·±² ¼»½´¿®» ¬¸¿¬ ©¿¬»® ±º ¬¸» Í¬¿¬» ¿®»
¬± ¾» °«¬ ¬± ¾»²»º·½·¿´ «»ô ¬¸¿¬ ©¿¬»ô «²®»¿±²¿¾´» «»ô ±® «²®»¿±²¿¾´» ³»¬¸±¼ ±º «» ¾» °®»ª»²¬»¼ô ¿²¼ ¬¸¿¬
©¿¬»® ¾» ½±²»®ª»¼ º±® ¬¸» °«¾´·½ ©»´º¿®»ò Ì¸» °»½·º·½ °®±ª··±² ±º ¬¸· Ñ®¼·²¿²½» ¿®» ²»½»¿®§ ¿²¼ °®±°»® ¬±
½±²»®ª» ©¿¬»® ®»±«®½» ¿²¼ ³·²·³·¦» ½±¬ ¬± ¬¸» ½«¬±³»®ò Ì¸· ±®¼·²¿²½» ®»¯«·®» ¬¸¿¬ ¿ª¿·´¿¾´» ©¿¬»®
®»±«®½» ¾» °«¬ ¬± ¬¸» ³¿¨·³«³ ¾»²»º·½·¿´ «»ô ¿²¼ ¬¸¿¬ ©¿¬»® »ºº·½·»²¬ °®¿½¬·½» ¾» «»¼ ¬± ®»¿½¸ ¬¸·
±¾¶»½¬·ª»ò Ì¸· º«®¬¸»® º·²¼ ¬¸¿¬ ©¿¬»® «°°´·» ³¿§ ¾» ®»¼«½»¼ ¾»½¿«» ±º ¼®±«¹¸¬ô º¿·´«®» ±º º¿½·´·¬·»ô ±®
½¿¬¿¬®±°¸·½ »ª»²¬ «½¸ ¿ »¿®¬¸¯«¿µ» ¿²¼ ®»¹·±²¿´ °±©»® º¿·´«®»ò ß²¬·ó©¿¬» ¿²¼ ©¿¬»® ½±²»®ª¿¬·±²
®»¯«·®»³»²¬ ¿®» ²»½»¿®§ ¬± ¿½¸·»ª» ¼»³¿²¼ ®»¼«½¬·±² ©·¬¸±«¬ «²²»»¼»¼ ¸¿®¼¸·°ò

Section 2: DEFINITIONS AND TERMS:

A. Water efficient practicesæ Ý±¬ó»ºº»½¬·ª» °®¿½¬·½» ¬¸¿¬ ®»¯«·®» ¬¸» ´»¿¬ ¿³±«²¬ ±º ©¿¬»® ¬±

¹»²»®¿¬» ¬¸» ¹®»¿¬»¬ ¾»²»º·¬ ø©¿¬»® ¿²¼ ½±¬ ¿ª·²¹÷ ¬± ¬¸» ½«¬±³»®ò

B. Water Waste: Ì± «» ±® »¨°»²¼ ©¿¬»® ½¿®»´»´§ ±® ²»»¼´»´§ò

C. Water User: Þ«·²» ±® ®»·¼»²¬·¿´ ½«¬±³»®ò

D. Water Conservation Stages: Ì¸» Ù»²»®¿´ Ó¿²¿¹»® ¸¿´´ ¼»¬»®³·²» ¬¸» ½±²»®ª¿¬·±² ¬¿¹»ô

»¨½»°¬ ¬¸¿¬ ¬¸» Þ±¿®¼ ¸¿´´ ¼»¬»®³·²» ¿²§ ½±²»®ª¿¬·±² ¬¿¹» ³±®» ®»¬®·½¬·ª» ¬¸¿² Í¬¿¹» ïò ß

©¿¬»® ¼»º·½·»²½§ ±½½«® ©¸»² ¬¸» ½«®®»²¬ ±® ²»¿®ó¬»®³ ©¿¬»® ¼»³¿²¼ »¨½»»¼ ¬¸» ½«®®»²¬ ±® ²»¿®ó

¬»®³ ©¿¬»® «°°´§ò

Stage 1 Water Alert: É¿¬»® ¼»º·½·»²½·» ®¿²¹» ¾»¬©»»² ï ¿²¼ ïë °»®½»²¬ò

Stage 2 Water Warning: É¿¬»® ¼»º·½·»²½·» ®¿²¹» º®±³ ³±®» ¬¸¿² ïë ¿²¼ «° ¬± îë

°»®½»²¬ò

Stage 3 Water Emergency: É¿¬»® ¼»º·½·»²½·» ®¿²¹» º®±³ ³±®» ¬¸¿² îë ¿²¼ «° ¬± íë

°»®½»²¬ò

Stage 4 Water Crisis: É¿¬»® ¼»º·½·»²½·» ¿®» ³±®» ¬¸¿² íë °»®½»²¬ò

E. Water Deficiency: ß ©¿¬»® ¼»º·½·»²½§ ±½½«® ©¸»² ¬¸» ½«®®»²¬ ±® ²»¿®ó¬»®³ ©¿¬»® ¼»³¿²¼

»¨½»»¼ ¬¸» ½«®®»²¬ ±® ²»¿®ó¬»®³ ©¿¬»® «°°´§ô ¾¿»¼ ±² ¿ §»¿®´§ ¿»³»²¬ò øÐ»®½»²¬ ±®

¼»º·½·»²½§ ã øï � ©¿¬»® «°°´§ñ©¿¬»® ¼»³¿²¼÷ ¨ ïðð 

F. Water Conservation Goals:

Stage 1 Water Alert: Achieve a Conservation level of up to 10 percent.

Stage 2 Water Warning: Achieve a Conservation level of up to 20 percent.

Stage 3 Water Emergency: Achieve a Conservation level of up to 30 percent.

Stage 4 Water Crisis: Achieve a Conservation level of over 30 percent.



î

Section 3: WATER CONSERVATION ACTION PLAN: Ì¸· °´¿² »¬¿¾´·¸» ©¿¬»® ½±²»®ª¿¬·±² ³»¿«®» ¬±

¾» ¬¿µ»² ·² ®»°±²» ¬± ½«®®»²¬ ¿²¼ ¿²¬·½·°¿¬»¼ ´»ª»´ ±º ¼»º·½·»²½§ ·² Í¬¿¬» ¿²¼ñ±® ´±½¿´ ©¿¬»® «°°´·»ò Ò± É¿¬»®

Ë»® ¸¿´´ ©¿¬» ©¿¬»® ±® ³¿µ»ô ½¿«»ô ±® °»®³·¬ ¬¸» «» ±º ©¿¬»® º±® ¿²§ °«®°±» ½±²¬®¿®§ ¬± ¿²§ °®±ª··±² ±º ¬¸·

Ñ®¼·²¿²½»ô ±® ·² ¯«¿²¬·¬·» ·² »¨½» ±º ¬¸» «» °»®³·¬¬»¼ ¾§ ¬¸» ½±²»®ª¿¬·±² ¬¿¹» ·² »ºº»½¬ °«®«¿²¬ ¬± ¬¸·

Ñ®¼·²¿²½»ò

3.1 Efficient Water Useò Þ»½¿«» ³±®» »ª»®» »ºº»½¬ ±º ¿ ©¿¬»® ¸±®¬¿¹» ¿®» ±º¬»² ¾®±«¹¸¬ ¿¾±«¬ ¼«» ¬±

©¿¬»º«´ ©¿¬»® «» ¸¿¾·¬ ½¿®®·»¼ ±ª»® º®±³ ¬·³» ±º «ºº·½·»²¬ «°°´§ô ½»®¬¿·² ª±´«²¬¿®§ ©¿¬»®ó«» °®¿½¬·½»

¿®» »²½±«®¿¹»¼ ¿¬ ¿´´ ¬·³»ò

3.1.1 Outdoor Water Use Efficiency Guidelines and Recommendations:

a) Í°®·²µ´»® ¸±«´¼ ¾» ³¿·²¬¿·²»¼ ¿²¼ ¿¼¶«¬»¼ ± ¬¸¿¬ ±ª»®°®¿§ô ®«²±ººô ¿²¼ ©¿¬»® ©¿¬»

· ¿ª±·¼»¼ò Ì¸» ³±¬ »ºº»½¬·ª» ¿²¼ ©¿¬»®ó»ºº·½·»²¬ ·®®·¹¿¬·±² ¸±«´¼ ¾» «»¼ô ¿²¼ ¼®·°

·®®·¹¿¬·±² ¸±«´¼ ¾» ½±²·¼»®»¼ ©¸»®» ¿°°®±°®·¿¬»ò

b) ß´´ ´»¿µ ·² °´«³¾·²¹ ¿²¼ ·®®·¹¿¬·±² §¬»³ ¸±«´¼ ¾» ®»°¿·®»¼ °®±³°¬´§

c) Ê»¸·½´» ¸±«´¼ ¾» ©¿¸»¼ «·²¹ ¿ ¸±» »¯«·°°»¼ ©·¬¸ ¿«¬±³¿¬·½ ¸«¬±ºº ²±¦¦´»ò

d) Í·¼»©¿´µô ©¿´µ©¿§ô ¼®·ª»©¿§ô °¿®µ·²¹ ´±¬ ±® ¿²§ ±¬¸»® ¸¿®¼ó«®º¿½»¼ ¿®»¿ ¸±«´¼

²±¬ ¾» ©¿¸»¼ ¼±©²ô »¨½»°¬ º±® ¸»¿´¬¸ ¿²¼ ¿º»¬§ °«®°±»ò

e) Ô±©ó©¿¬»®ó«» ²¿¬·ª» ±® ¼®±«¹¸¬ó¬±´»®¿²¬ ª»¹»¬¿¬·±² ¸±«´¼ ¾» «»¼ ¬± ³·²·³·¦» ¬¸» ²»»¼

º±® ·®®·¹¿¬·±²ò Ð´¿²¬ ¿²¼ ¬®»» ©·¬¸ ·³·´¿® ©¿¬»® ²»»¼ ¸±«´¼ ¾» ¹®±«°»¼ ¬±¹»¬¸»® º±®

³±¬ »ºº·½·»²¬ ·®®·¹¿¬·±²ò øÐ´»¿» »» ±«® ©»¾·¬» ø¿¹»²½§ ·¬»÷ º±® ³±®» ·²º±®³¿¬·±² ¿²¼

´·²µ ¬± ±¬¸»® ©»¾·¬» ´·¬·²¹ ¼®±«¹¸¬ ¬±´»®¿²¬ °´¿²¬ò÷

f) Ô¿²¼½¿°» ¸±«´¼ ¾» ·²¬¿´´»¼ ·² ¿ ³¿²²»® ¬¸¿¬ ©·´´ ®»¼«½» ¬¸» ¿³±«²¬ ±º ©¿¬»® ²»»¼»¼

º±® ·®®·¹¿¬·±²ò Ú±® »¨¿³°´»ô ¬¸» «» ±º ³«´½¸» ¿²¼ ©¿¬»®·²¹ ¾¿·² · »²½±«®¿¹»¼ ©¸»®»

¿°°®±°®·¿¬»ò

g) ×®®·¹¿¬·±² ¸±«´¼ ±½½«® ¼«®·²¹ ±°¬·³¿´ ©¿¬»®·²¹ ¸±«®ô ¿ª±·¼·²¹ ©·²¼ ¿²¼ ¸»¿¬ò Ì¸»

º±´´±©·²¹ ¸±«® ¿®» ½±²·¼»®»¼ ¬¸» ³±¬ »ºº·½·»²¬ ¸±«® º±® øß¹»²½§÷½«¬±³»® ¬±

»ºº»½¬·ª»´§ ·®®·¹¿¬» ´¿©² ¿²¼ ´¿²¼½¿°»¼ ¿®»¿æ

Winter/Fall (November through April) � ê ÐÓ ¬± ïð ßÓ 

Spring/Summer (May through October) �è ÐÓ ¬±   ç ßÓ

h) É¿¬»® «¿¹» ±² ¿²§ ¼»½±®¿¬·ª» º±«²¬¿·²ô °±²¼ ±® ±¬¸»® ¬§°» ±º ©¿¬»® ¬®»¿³ ¸±«´¼ ¾»

³·²·³·¦»¼ ¾§ ·²½±®°±®¿¬·²¹ ¿ ©¿¬»® ®»½§½´·²¹ §¬»³ ± ¬¸» ©¿¬»® · ½±²¬·²«¿´´§

®»½±ª»®»¼ ¿²¼ ®»«»¼ò

i) Ð±±´ ¿²¼ °¿ ¿º»¬§ ½±ª»® ±® »ª¿°±®¿¬·±²ó®»¼«½·²¹ ©¿¬»® ¬®»¿¬³»²¬ ¸±«´¼ ¾»

½±²·¼»®»¼ ·º ¿º» ¿²¼ ¿°°®±°®·¿¬» º±® ¬¸» ·¬«¿¬·±²ò Ì¸»» ©·´´ ¸»´° ³·²·³·¦» ©¿¬»® ´±

¼«» ¬± »ª¿°±®¿¬·±²ò Ð±±´ ¿²¼ °¿ ½¸»³·¬®§ ¸±«´¼ ¾» ¾¿´¿²½»¼ ¿²¼ ³¿·²¬¿·²»¼ ¬± ¸»´°

®»¼«½» ¬¸» º®»¯«»²½§ ±º °±±´ñ°¿ ¼®¿·²·²¹ ¿²¼ ®»º·´´·²¹ò



í

3.1.2 Indoor Water Use Efficiency Guidelines and Recommendations:

a) ß´´ ´»¿µ ¿²¼ñ±® ¼¿³¿¹» ¬± º¿«½»¬ô ¬±·´»¬ô ¿²¼ ·²¼±±® °·°» ¸±«´¼ ¾» ®»°¿·®»¼

·³³»¼·¿¬»´§ò

b) Ô±© º´±© ¼»ª·½» º±® ·²¼±±® °´«³¾·²¹ º·¨¬«®» ·²½´«¼·²¹ º¿«½»¬ô µ·¬½¸»² °®¿§ ²±¦¦´»ô

¬±·´»¬ô ¿²¼ ¸±©»® ¸±«´¼ ¾» «»¼ ©¸»®» °±·¾´»ò

c) ×²¬¿´´ ïòí ±® ´» ¹¿´´±² °»® º´«¸ ø¹°º÷ ¸·¹¸ »ºº·½·»²½§ ¬±·´»¬ ±® òðèñïòê ¹¿´´±² °»® º´«¸

ø¹°º÷ ¼«¿´óº´«¸ ¬±·´»¬ò

d) É¿¬»®ó»ºº·½·»²¬ Û²»®¹§ Í¬¿® ¿°°®±ª»¼ ¿°°´·¿²½» ·²½´«¼·²¹ô ¾«¬ ²±¬ ´·³·¬»¼ ¬±ô ½´±¬¸»

©¿¸»® ¿²¼ ¼·¸©¿¸»® ¸±«´¼ ¾» «»¼ò

e) Ý´±¬¸» ©¿¸»® ¿²¼ ¼·¸©¿¸»® ¸±«´¼ ¾» ®«² «·²¹ º«´´ ´±¿¼ ¬± ³¿¨·³·¦» ©¿¬»®

»ºº·½·»²½§ò

f) ß ±«®½» °»½·º·½ ¸±¬ ©¿¬»® ¼·°»²»® ±® ¿ ©¸±´» ¸±«» ¸±¬ ©¿¬»® ®»½·®½«´¿¬·±² §¬»³

¸±«´¼ ¾» ½±²·¼»®»¼ò Ì¸»» ¼»ª·½» ¹»²»®¿¬» ¸±¬ ©¿¬»® ©·¬¸·² »½±²¼ô ³·²·³·¦·²¹

®«²²·²¹ ¬¸» ©¿¬»® «²¬·´ ·¬ · ¸±¬ò

g) ß´´ ½±³³»®½·¿´ »¬¿¾´·¸³»²¬ ©¸»®» º±±¼ ±® ¾»ª»®¿¹» ¿®» °®±ª·¼»¼ ¸±«´¼ »²½±«®¿¹»

¬¸» »®ª·²¹ ±º ©¿¬»® ¬± ¬¸»·® ½«¬±³»® ±²´§ ©¸»² °»½·º·½¿´´§ ®»¯«»¬»¼ ¾§ ¬¸» ½«¬±³»®ò

3.1.3 New Construction Water Efficiency Guidelines: ß ²»© ¬»½¸²±´±¹§ ¿¼ª¿²½»ô ¾«·´¼»® ±º

²»© ¬®«½¬«®» ±® °»®±² ®»¬®±º·¬¬·²¹ »¨·¬·²¹ º¿½·´·¬·» ¸±«´¼ ½±²·¼»® ±°¬·±² «½¸ ¿

»ª¿°±¬®¿²°·®¿¬·±²ó½±²¬®±´´»¼ °®·²µ´»® §¬»³ô ¹®»§ ©¿¬»® ±® ²±²ó°±¬¿¾´» ©¿¬»® §¬»³ ø©¸»®»

´»¹¿´´§ ¿½½»°¬¿¾´»÷ô ¬±®³ ©¿¬»® ½·¬»®²ô ¿²¼ ´¿²¼½¿°» ¼»·¹² ³·²·³·¦·²¹ ¬¸» «» ±º ¬«®º ¿²¼ ©¿¬»®ó

·²¬»²·ª» °´¿²¬ò Þ«·²»» ¸±«´¼ ®»ª·»© ·²¼«¬®§ó°»½·º·½ ¹«·¼¿²½» º±® ©¿§ ¬± ®»¼«½» ©¿¬»® «¿¹»

¿²¼ ¸±«´¼ ½±²·¼»® °®±¹®¿³ «½¸ ¿ ³«´¬·ó°¿ ½±±´·²¹ ¬±©»® ¿²¼ °®±½» ©¿¬»® ®»½§½´·²¹ò

Ý±²ª»§±® ½¿® ©¿¸ ¿²¼ ½±³³»®½·¿´ ´¿«²¼®§ §¬»³ ³«¬ «¬·´·¦» ¿ ®»½·®½«´¿¬·²¹ §¬»³ò Ü»½±®¿¬·ª»

©¿¬»® º±«²¬¿·²ô °±²¼ ±® ±¬¸»® ¬§°» ±º ©¿¬»® ¬®»¿³ ³«¬ ·²½±®°±®¿¬» ¿ ©¿¬»® ®»½§½´·²¹ §¬»³ò

3.2 Water Conservation Stage 1 Water Alert –: ß¬ ¬¸· ¬¿¹» ±º ©¿¬»® ¼»º·½·»²½§ô ¬¸» É¿¬»® Ë»® ¿®»

¬®±²¹´§ »²½±«®¿¹»¼ ¬± ¿¼¸»®» ¬± ¿´´ ¬¸» ¹«·¼»´·²» ·² »½¬·±² íòïô É¿¬»® Ë» Ûºº·½·»²½§ Ù«·¼»´·²»ò Ì¸»

º±´´±©·²¹ °®¿½¬·½» ¿®» ¿´± ¬®±²¹´§ «¹¹»¬»¼ ¼«®·²¹ Í¬¿¹» ï ©¿¬»® ¼»º·½·»²½·»æ

a) Ñ«¬¼±±® ·®®·¹¿¬·±² ±º ¿´´ ª»¹»¬¿¬·±² ·²½´«¼·²¹ ´¿©² ¿²¼ ´¿²¼½¿°·²¹ · ´·³·¬»¼ ¬± ¬¸®»» ¬·³» °»®

©»»µ ¿²¼ ²± ³±®» ¬¸¿² ïð ³·²«¬» °»® ©¿¬»®·²¹ ¬¿¬·±²ò ×®®·¹¿¬·±² ¸±«´¼ ±½½«® ¼«®·²¹ ¬¸»

º±´´±©·²¹ ¸±«®æ

Winter/Fall (November through April) � ê ÐÓ ¬± ïð ßÓ 

Spring/Summer (May through October) � è ÐÓ ¬±   ç ßÓ 

b) Î»°¿·® ¿´´ ©¿¬»® ´»¿µ ©·¬¸·² º·ª» øë÷ ¼¿§ ±º ²±¬·º·½¿¬·±² ¾§ É¿¬»® Ð«®ª»§±®ò



ì

3.3 Water Conservation Stage 2 Water Warning: ß¬ ¬¸· ¬¿¹» ±º ©¿¬»® ¼»º·½·»²½§ô Ûºº·½·»²¬ É¿¬»® Ë»

Ù«·¼»´·²» øíòïòïóíòïòî ¿¾±ª»÷ ¿²¼ Í¬¿¹» ï °®¿½¬·½» øíòî ¿¾±ª»÷ ¾»½±³» ³¿²¼¿¬±®§ ®»¯«·®»³»²¬ò Ú«®¬¸»®

³¿²¼¿¬±®§ °®¿½¬·½» ¼«®·²¹ Í¬¿¹» î ¿®» ¿ º±´´±©æ

a) ß´´ ²»© ´¿²¼½¿°·²¹ ¸¿´´ ¾» ´·³·¬»¼ ¬± ©·¼»´§ ¿½½»°¬»¼ ¼®±«¹¸¬ó¬±´»®¿²¬ °´¿²¬ ®»¯«·®·²¹ ´»

¬¸¿² ¬§°·½¿´ ©¿¬»® ®»¯«·®»³»²¬ò

b) Ò± ²»© ´¿©²ô ©¸»¬¸»® ¾§ »»¼ ±® ±¼ô ¸¿´´ ¾» ·²¬¿´´»¼ò

c) Ò± º·´´·²¹ ±º °±±´ ±® °¿ò É¿¬»® ´»ª»´ ³¿§ ¾» ³¿·²¬¿·²»¼ò

d) Ò± º·´´·²¹ ±º ±® ®»óº·´´·²¹ ±º ¼»½±®¿¬·ª» º±«²¬¿·²ô °±²¼ ±® ±¬¸»® ¬§°» ±º ©¿¬»® ¬®»¿³ô »¨½»°¬ ¬±

¬¸» »¨¬»²¬ ²»»¼»¼ ¬± «¬¿·² ¿¯«¿¬·½ ´·º»ô °®±ª·¼»¼ ¬¸¿¬ «½¸ ¿²·³¿´ ¿®» ±º ·¹²·º·½¿²¬ ª¿´«» ¿²¼

¸¿ª» ¾»»² ¿½¬·ª»´§ ³¿²¿¹»¼ ©·¬¸·² ¬¸» ©¿¬»® º»¿¬«®» °®·±® ¬± ¬¸» »²¿½¬³»²¬ ±º ¿ ¬¿¹» î ©¿¬»®

©¿®²·²¹ò

e) Î»°¿·® ¿´´ ©¿¬»® ´»¿µ ©·¬¸·² »ª»²¬§ó¬©± øéî÷ ¸±«® ±º ²±¬·º·½¿¬·±² ¾§ É¿¬»® Ð«®ª»§±®ò

3.4 Water Conservation Stage 3 Water Emergency: ß¬ ¬¸· ¬¿¹» ±º ©¿¬»® ¼»º·½·»²½§ô Ûºº·½·»²¬ É¿¬»®

Ë» Ù«·¼»´·²» øíòïòïóíòïòî ¿¾±ª»÷ô Í¬¿¹» ï °®¿½¬·½» øíòî ¿¾±ª»÷ô ¿²¼ Í¬¿¹» î °®¿½¬·½» øíòí ¿¾±ª»÷

¾»½±³» ³¿²¼¿¬±®§ ®»¯«·®»³»²¬ò Ú«®¬¸»® ³¿²¼¿¬±®§ °®¿½¬·½» ¼«®·²¹ Í¬¿¹» í ¿®» ¿ º±´´±©æ

a) Ò± ²»© ¿°°´·½¿¬·±² º±® »®ª·½» ©·´´ ¾» ¿½½»°¬»¼ò

b) Ò± ©¿¬»® º±® ¹®¿¼·²¹ ©·´´ ¾» ¿´´±©»¼ò

c) É¿¸·²¹ ª»¸·½´» · °®±¸·¾·¬»¼ô »¨½»°¬ ¿¬ ½±³³»®½·¿´ º¿½·´·¬·» ¬¸¿¬ ®»½§½´» ©¿¬»®ò

d) Í¬®»»¬ ½´»¿²·²¹ ©·¬¸ °±¬¿¾´» ©¿¬»® · °®±¸·¾·¬»¼ò

e) Î»°¿·® ¿´´ ©¿¬»® ´»¿µ ©·¬¸·² º±®¬§ó»·¹¸¬ øìè÷ ¸±«® ±º ²±¬·º·½¿¬·±² ¾§ É¿¬»® Ð«®ª»§±®ò

3.5 Water Conservation Stage 4 Water Crisis: ß¬ ¬¸· ¬¿¹» ±º ©¿¬»® ¼»º·½·»²½§ô Ûºº·½·»²¬ É¿¬»® Ë»

Ù«·¼»´·²» øíòïòïó íòïòî ¿¾±ª»÷ô Í¬¿¹» ï °®¿½¬·½» øíòî ¿¾±ª»÷ô Í¬¿¹» î °®¿½¬·½» øíòí ¿¾±ª»÷ô ¿²¼ Í¬¿¹» í

°®¿½¬·½» øíòì ¿¾±ª»÷ ¾»½±³» ³¿²¼¿¬±®§ ®»¯«·®»³»²¬ò Ú«®¬¸»® ³¿²¼¿¬±®§ °®¿½¬·½» ¼«®·²¹ Í¬¿¹» ì ¿®»

¿ º±´´±©æ

a) Ñ«¬¼±±® ·®®·¹¿¬·±² ±º ¿´´ ª»¹»¬¿¬·±² ·²½´«¼·²¹ ´¿©² ¿²¼ ´¿²¼½¿°·²¹ · °®±¸·¾·¬»¼ò Û¨·¬·²¹ ¬®»»

¿²¼ ´¿®¹»® ¸®«¾ ©·´´ ¾» »¨»³°¬ò

b) Ò± ²»© ´¿²¼½¿°·²¹ ¸¿´´ ¾» °»®³·¬¬»¼ò

Î»°¿·® ¿´´ ©¿¬»® ´»¿µ ©·¬¸·² ¬©»²¬§óº±«® øîì÷ ¸±«® ±º ²±¬·º·½¿¬·±² ¾§ É¿¬»® Ð«®ª»§±®ò



ë

Section 4: ENFORCEMENT:

4.1 Efficient Water Use and Stage 1 Enforcement:

a) ß²§ ²±¬·º·½¿¬·±² ±º ·¹² ±® ·²¼·½¿¬·±² ±º ©¿¬»® ´»¿µ ±® ©¿¬»® ©¿¬» ©·´´ ¾» ¼±½«³»²¬»¼ò Ì¸»

Ð«®ª»§±® ©·´´ ½±²º·®³ ¬¸» ©¿¬»® ©¿¬» °®·±® ¬± ¿²§ º«®¬¸»® ¿½¬·±²ò

b) Ì¸» Ð«®ª»§±® ¸¿´´ ¼»¬»®³·²» ¬¸» ¿½¬·±² ¬± ¾» ¬¿µ»² ¬± ·²º±®³ ¬¸» É¿¬»® Ë»® ±º ¬¸» ¹«·¼»´·²» ·²

¬¸· Ñ®¼·²¿²½» ¿²¼ ¬± »²½±«®¿¹» ³±®» »ºº·½·»²¬ ¿²¼ ½±¬ó»ºº»½¬·ª» ©¿¬»® «»ò

4.2 Stage 2, 3 and 4 Enforcement. Ì¸» Ð«®ª»§±® ¸¿ ¬¸» ¼«¬§ ¿²¼ · ¿«¬¸±®·¦»¼ ¬± »²º±®½» °®±ª··±² ±º

Í¬¿¹» îô íô ¿²¼ ì ±º ¬¸· Ñ®¼·²¿²½»ò ×º ¿ ª·±´¿¬·±² · ±²¹±·²¹ô ¬¸» Ð«®ª»§±® ³¿§ ¼·½±²²»½¬ »®ª·½» «²¬·´ ¬¸»

ª·±´¿¬·±² · ½±®®»½¬»¼ò

4.2.1 First Violationò Ú±® ¿ º·®¬ ª·±´¿¬·±²ô ¿² »´»ª¿¬»¼ «¿¹» ´»¬¬»® ¸¿´´ ¾» ·«»¼ ¬± ¬¸» É¿¬»®

Ë»®ò

4.2.2 Second Violationò Ú±® ¿ »½±²¼ ª·±´¿¬·±²ô ¿ ½±®®»½¬·ª» ¿½¬·±² ´»¬¬»® ¸¿´´ ¾» ·«»¼ ¬± ¬¸»

É¿¬»® Ë»®ô ¿²¼ ¿ º·²» ±º üìð ¸¿´´ ¾» ¿¼¼»¼ ¬± ¬¸» É¿¬»® Ë»®� ¾·´´ ¿¬ ¬¸» °®±°»®¬§ ©¸»®» ¬¸» 

ª·±´¿¬·±² ±½½«®®»¼ ·º ¬¸» ½±®®»½¬·ª» ¿½¬·±² · ²±¬ ¬¿µ»² ©·¬¸·² ïð ¼¿§ ¿º¬»® ®»½»·ª·²¹ ¬¸» ©®·¬¬»²

©¿®²·²¹ò

4.2.3 Third Violationò  Ú±® ¿ ¬¸·®¼ ª·±´¿¬·±²ô ¿ º·²» ±º üïðð ¸¿´´ ¾» ¿¼¼»¼ ¬± ¬¸» É¿¬»® Ë»®� ¾·´´ 

¿¬ ¬¸» °®±°»®¬§ ©¸»®» ¬¸» ª·±´¿¬·±² ±½½«®®»¼ ·º ¬¸» ½±®®»½¬·ª» ¿½¬·±² · ²±¬ ¬¿µ»² ©·¬¸·² ïð ¼¿§ ¿º¬»®

®»½»·ª·²¹ ¬¸» ©®·¬¬»² ©¿®²·²¹ò ×² ¿¼¼·¬·±² ¬± ¬¸» º·²»ô ¬¸» Ð«®ª»§±® ³¿§ ®»¯«·®» ·²¬¿´´¿¬·±² ±º ¿ º´±©

®»¬®·½¬·²¹ ¼»ª·½» ±² ¬¸» É¿¬»® Ë»®� »®ª·½» ½±²²»½¬·±²ò 

4.2.4 Fourth Violationò Ú±® ¬¸» º±«®¬¸ ¿²¼ ¿²§ ¿¼¼·¬·±²¿´ ª·±´¿¬·±²ô ¿ º·²» ±º üîëð ¸¿´´ ¾» ¿¼¼»¼

¬± ¬¸» É¿¬»® Ë»®� ¾·´´ ¿¬ ¬¸» °®±°»®¬§ ©¸»®» ¬¸» ª·±´¿¬·±² ±½½«®®»¼ò  Ì¸» Ð«®ª»§±® ³¿§ ¿´± 

¼·½±²¬·²«» ¬¸» É¿¬»® Ë»®� ©¿¬»® »®ª·½» ¿¬ ¬¸» °®±°»®¬§ ©¸»®» ¬¸» ª·±´¿¬·±² ±½½«®®»¼ò Î»ó

½±²²»½¬·±² ¸¿´´ ¾» °»®³·¬¬»¼ ±²´§ ©¸»² ¬¸»®» · ®»¿±²¿¾´» °®±¬»½¬·±² ¿¹¿·²¬ º«¬«®» ª·±´¿¬·±²ô «½¸

¿ ¿ º´±©ó®»¬®·½¬·²¹ ¼»ª·½» ±² ¬¸» ½«¬±³»®� »®ª·½» ½±²²»½¬·±²ô ¿ ¼»¬»®³·²»¼ ¿¬ ¬¸» Ð«®ª»§±®� 

¼·½®»¬·±²ò

4.3 District Enforcement Costsò Ì¸» Ð«®ª»§±® ¸¿´´ ¾» ®»·³¾«®»¼ º±® ·¬ ½±¬ ¿²¼ »¨°»²» ·²

»²º±®½·²¹ ¬¸» °®±ª··±² ±º ¬¸· Ñ®¼·²¿²½»ô ·²½´«¼·²¹ «½¸ ½±¬ ¿ ·²½«®®»¼ º±® Ð«®ª»§±® ¬¿ºº ¬±

·²ª»¬·¹¿¬» ¿²¼ ³±²·¬±® ¬¸» É¿¬»® Ë»®� ½±³°´·¿²½» ©·¬¸ ¬¸» ¬»®³ ±º ¬¸· Ñ®¼·²¿²½»ò  Ì¸» ½¸¿®¹» º±® ¬¸» 

·²¬¿´´¿¬·±² ±º º´±© ®»¬®·½¬·²¹ ¼»ª·½» ±® º±® ¼·½±²¬·²«·²¹ ±® ®»¬±®·²¹ ©¿¬»® »®ª·½»ô ¿ ¬¸» Ð«®ª»§±® ·²½«®

¬¸±» ½¸¿®¹»ô ¸¿´´ ¾» ¿¼¼»¼ ¬± ¬¸» É¿¬»® Ë»®� ¾·´´ ¿¬ ¬¸» °®±°»®¬§ ©¸»®» ¬¸» »²º±®½»³»²¬ ½±¬ ©»®» 

·²½«®®»¼ò



ê

Section 5: ADMINISTRATION:

5.1 Generalò Ì¸» °®±ª··±² ±º ¬¸· Ñ®¼·²¿²½» ¸¿´´ ¾» ¿¼³·²·¬»®»¼ ¿²¼ »²º±®½»¼ ¾§ ¬¸» Ð«®ª»§±® ô ©¸±

³¿§ ¼»´»¹¿¬» «½¸ »²º±®½»³»²¬ ¬± ±²» ±® ³±®» »³°´±§»» ±® ½±²¬®¿½¬±® ±º ¬¸» Ð«®ª»§±®ò Ì¸» Ð«®ª»§±®

³¿§ ·³°´»³»²¬ ¿¼¼·¬·±²¿´ ¼»³¿²¼ ®»¼«½¬·±² °®¿½¬·½»ô ·²½´«¼·²¹ «®½¸¿®¹»ô ®¿¬·±²·²¹ô ¿²¼ °»½·º·½ ©¿¬»®

¿´´±½¿¬·±²ô ·² ¬·³» ±º »ª»®» ¸±®¬¿¹» ±® »³»®¹»²½§ ·¬«¿¬·±²ò

5.1.1 Water Utility Accountsò ß½½±«²¬ ¸¿´´ ²±¬ ¾» »¬¿¾´·¸»¼ º±® ²»© ½«¬±³»®ô ·²½´«¼·²¹ ¬¸»

¬®¿²º»® ±º ¿½½±«²¬ «°±² ½¸¿²¹» ±º ±©²»®¸·°ô «²¬·´ ¬¸» ½«¬±³»® ¿¹®»» ¬± ½±³°´§ ©·¬¸ ¬¸»

°®±ª··±² ±º ¬¸· Ñ®¼·²¿²½»ò

5.1.2 Discretionary Exemptionsò Ì¸» Ð«®ª»§±® ³¿§ô ·² ·¬ ¼·½®»¬·±²ô »¨»³°¬ É¿¬»® Ë»® ¿²¼

·²¼·ª·¼«¿´ º¿½·´·¬·» ±º É¿¬»® Ë»® º®±³ ¬¸» °®±ª··±² ±º ¬¸· Ñ®¼·²¿²½»ô ±® ·³°±» ®»¿±²¿¾´»

½±²¼·¬·±² ·² ´·»« ±º ½±³°´·¿²½» ©·¬¸ ¬¸· Ñ®¼·²¿²½»ô ·º ·¬ · º±«²¼ ¬¸¿¬ ¿²§ ±º ¬¸» º±´´±©·²¹

½±²¼·¬·±² »¨·¬æ

a) Ø¿®¼¸·°ò Ì¸» ®»¯«·®»³»²¬ ±º ¬¸· Ñ®¼·²¿²½» ©±«´¼ ½¿«» ¿² «²²»½»¿®§ ¿²¼ «²¼«»

¸¿®¼¸·° «°±² ¬¸» É¿¬»® Ë»®ô ¬¸» É¿¬»® Ë»® º¿½·´·¬§ ±® ¬¸» °«¾´·½ò

b) Ø»¿´¬¸ ¿²¼ Í¿º»¬§ò Í¬®·½¬ ½±³°´·¿²½» ©·¬¸ ¬¸» ®»¯«·®»³»²¬ ±º ¬¸· Ñ®¼·²¿²½» ©±«´¼

½®»¿¬» ¿² »³»®¹»²½§ ½±²¼·¬·±²ô ¿ ¼»¬»®³·²»¼ ¾§ ¬¸» Ð«®ª»§±® ±® ±¬¸»® ¹±ª»®²³»²¬¿´ »²¬·¬§

©·¬¸ ¿°°®±°®·¿¬» ¶«®·¼·½¬·±²ô ¿ºº»½¬·²¹ ¬¸» ¸»¿´¬¸ô °®±¬»½¬·±² ±® ¿º»¬§ ±º ¬¸» É¿¬»® Ë»® ±® ¬¸»

°«¾´·½ò

c) Ò± ×³°¿½¬ ±² É¿¬»® Ë»ò Ì¸» ¹®¿²¬·²¹ ±º ¬¸» »¨»³°¬·±² ±® ·³°±·¬·±² ±º ®»¿±²¿¾´»

½±²¼·¬·±² ·² ´·»« ±º ½±³°´·¿²½» ©·¬¸ ¬¸· Ñ®¼·²¿²½» ©±«´¼ ²±¬ ·²½®»¿» ¬¸» ¯«¿²¬·¬§ ±º ©¿¬»®

½±²«³»¼ ¾§ ¬¸» É¿¬»® Ë»® ±® ±¬¸»®©·» ¿¼ª»®»´§ ¿ºº»½¬ »®ª·½» ¬± ±¬¸»® É¿¬»® Ë»®ò ×²

±¬¸»® ©±®¼ô ¬¸» É¿¬»® Ë»® ©·´´ ½®»¿¬» ¿² ±ºº»¬ò ×² ¹®¿²¬·²¹ ¿²§ «½¸ ®»´·»ºô ¬¸» ¼»°¿®¬«®»

º®±³ ¬¸» ®»¯«·®»³»²¬ ±º ¬¸· Ñ®¼·²¿²½» ¸¿´´ ¾» ´·³·¬»¼ ¬± ¬¸» ³·²·³«³ ²»½»¿®§ ¬± ¿¼¼®»

¬¸» ½·®½«³¬¿²½» «°±² ©¸·½¸ «½¸ ¼»°¿®¬«®» · ®»¯«·®»¼ ¾§ ¿ É¿¬»® Ë»®ò

5.1.3 Appeals. ß²§ ½«¬±³»® ±® ¿°°´·½¿²¬ º±® ¿ ©¿¬»® »®ª·½» ³¿§ ¿°°»¿´ ¿²§ ¼»½··±² «²¼»® ¬¸·

Ñ®¼·²¿²½» ¬± ¬¸» Ð«®ª»§±® ©¸±» ¼»½··±² ¸¿´´ ¾» º·²¿´ò





















Ü±½ò Ó¹³¬ò ýïðêêèí

ªòî

×«»¼ Ö«´§ îððé

Î»ª··²¹ Ö«´§ îððì

ÝßÔ×ÚÑÎÒ×ß ÐËÞÔ×Ý ËÌ×Ô×Ì×ÛÍ ÝÑÓÓ×ÍÍ×ÑÒ

É¿¬»® Ü·ª··±²

×ÒÍÌÎËÝÌ×ÑÒÍ ÚÑÎ ÉßÌÛÎ ÝÑÒÍÛÎÊßÌ×ÑÒô

ÎßÌ×ÑÒ×ÒÙ ßÒÜ ÍÛÎÊ×ÝÛ ÝÑÒÒÛÝÌ×ÑÒ ÓÑÎßÌÑÎ×ß

Í¬¿²¼¿®¼ Ð®¿½¬·½» ËóìðóÉ

ÍßÒ ÚÎßÒÝ×ÍÝÑô ÝßÔ×ÚÑÎÒ×ß

Ö«´§ îððé



ÍÐ ËóìðóÉô Ö«´§ô îððé

Ü±½ò Ó¹³¬ò ýïðêêèí
ªò î

î

×ÒÍÌÎËÝÌ×ÑÒÍ ÚÑÎ ÉßÌÛÎ ÝÑÒÍÛÎÊßÌ×ÑÒô
ÎßÌ×ÑÒ×ÒÙ ßÒÜ ÍÛÎÊ×ÝÛ ÝÑÒÒÛÝÌ×ÑÒ ÓÑÎßÌÑÎ×ß

A—PURPOSE AND SCOPE

ïò Ì¸» °«®°±» ±º ¬¸· ¬¿²¼¿®¼ °®¿½¬·½» · ¬± °®±ª·¼» ¹«·¼¿²½» ¬± É¿¬»® Ü·ª··±²
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The Commission�s Role in Water Planning

The two state agencies primarily responsible for overseeing water planning

are the California Department of Water Resources, which is manages the State

Water Project and produces the California Water Plan, and the State Water Quality

Control Board and Regional Water Quality Control Boards which have authority

over water allocation and water quality protection.

In addition to the state agencies which have broad planning and management

powers, local government also has a part in water use decisions. For example,

county boards of supervisors, county water agencies, land use planning agencies,

city governments, municipal water districts and many special districts all have a

role in the use of water in California.

In this context, the Commission has recognized the futility of one party taking

unilateral action to protect a groundwater basin:

Rehabilitation of the Santa Maria Groundwater Basin is not the
responsibility of, and is beyond the physical and financial resources of

any single individual, company, or agency. Even if [Southern

California Water Company] were to stop drawing from the basin

entirely and injected into the basin the entire 7,900 AFY it desires to

obtain from the [Central Coast Water Authority], the basin�s 

fundamental problems of declining quantity and water quality would

not be solved.  Most simply put, the basin�s salvation as a water 

resource requires the immediate, undivided, sincere and selfless
attention of all its users.

øÎ» Í±«¬¸»®² Ý¿´·º±®²·¿ É¿¬»® Ý±³°¿²§ô ìè ÝÐËÝî¼ ëïïô ëïç øÜòçíóðíóðêê÷ø»³°¸¿· ·² ±®·¹·²¿´÷ò÷

The Commission�s role is limited to ensuring that each jurisdictional water 

utility provides its customers with �just and reasonable service, . . . and facilities as 

are necessary to promote the safety, health, comfort and convenience of its patrons,

employees, and the public.�  (§ 451.) The Commission has further delineated the

service standard in its General Order 103 where it proscribes Standards of Service
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including water quality, water supply, and water pressure, as well as many other

details of service.

The Commission has not, however, dictated to investor-owned utilities what

method of obtaining water must be used to meet its present and future

responsibility of providing safe and adequate supply of water at reasonable rates.

(Southern California Water, 48 CPUC2d at 517.)

Which is not to suggest that the Commission ignores issues of water

availability in its regulation of water utilities. The Commission requires that all

water utilities prepare, file, and update a water management plan which includes

identification of water sources as well as consumption projections over 15 years.

These plans are updated by the utility as part of its general rate case.
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RULE N0. 14.1
WATER CONSERVATION AND RATIONING PLAN

GENERAL INFORMATION

If water supplies are projected to be insufficient to meet normal customer
demand, and are beyond the control of the utility, the utility may elect to
implement voluntary conservation using the portion of this plan set forth in
Section A of this Rule after notifying the Commission's Water Division of
its intent. If, in the opinion of the utility, more stringent water measures
are required, the utility shall request Commission authorization to
implement the mandatory conservation and rationing measures set forth
in Section B.

The Commission shall authorize mandatory conservation and rationing by
approving Schedule No. 14.1, Mandatory Water Conservation and
Rationing. When Schedule No. 14.1 has expired, or is not in effect,
mandatory conservation and rationing measures will not be in force.
Schedule No. 14.1 will set forth water use violation fines, charges for
removal of flow restrictors, and the period during which mandatory
conservation and rationing measures will be in effect.

When Schedule No. 14.1 is in effect and the utility determines that water
supplies are again sufficient to meet normal demands, and mandatory
conservation and rationing measures are no longer necessary, the utility
shall seek Commission approval to rescind Schedule No. 14.1 to
discontinue rationing.

In the event of a water supply shortage requiring a voluntary or
mandatory program, the utility shall make available to its customers water
conservation kits as required by Rule 20. The utility shall notify all
customers of the availability of conservation kits.

(continued)
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RULE N0. 14.1
(continued)

WATER CONSERVATION AND RATIONING PLAN

A. CONSERVATION - NON-ESSENTIAL OR UNAUTHORIZED WATER USE

No customer shall use utility-supplied water for non-essential or unauthorized
uses as defined below:

1. Use of water through any connection when the utility has notified the
customer in writing to repair a broken or defective plumbing, sprinkler,
watering or irrigation system and the customer has failed to make such
repairs within 5 days after receipt of such notice.

2. Use of water which results in flooding or run-off in gutters, waterways,
patios, driveway, or streets.

3. Use of water for washing aircraft, cars, buses, boats, trailers or other
vehicles without a positive shut-off nozzle on the outlet end of the hose.
Exceptions include washing vehicles at commercial or fleet vehicle washing
facilities operated at fixed locations where equipment using water is
properly maintained to avoid wasteful use.

4. Use of water through a hose for washing buildings, structures, sidewalks,
walkways, driveways, patios, parking lots, tennis courts, or other hard-
surfaced areas in a manner which results in excessive run-off or waste.

5. Use of water for watering streets with trucks, except for initial wash-down for
construction purposes (if street sweeping is not feasible), or to protect the
health and safety of the public.

6. Use of water for construction purposes, such as consolidation of backfill,
dust control, or other uses unless no other source of water or other method
can be used.

7. Use of water for more than minimal landscaping in connection with any new
construction.

(continued)
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RULE N0. 14.1
(continued)

WATER CONSERVATION AND RATIONING PLAN

A. CONSERVATION – NON-ESSENTIAL OR UNAUTHORIZED WATER USE (CONT.)

8. Use of water for outside plants, lawn, landscape, and turf areas more often than
»ª»®§ ±¬¸»® ¼¿§ô ©·¬¸ »ª»² ²«³¾»®»¼ ¿¼¼®»» ©¿¬»®·²¹ ±² »ª»² ²«³¾»®»¼ ¼¿§ ±º ¬¸» ³±²¬¸
¿²¼ ±¼¼ ²«³¾»®»¼ ¿¼¼®»» ©¿¬»®·²¹ ±² ¬¸» ±¼¼ ²«³¾»®»¼ ¼¿§ ±º ¬¸» ³±²¬¸ô »¨½»°¬ ¬¸¿¬ ¬¸·
°®±ª··±² ¸¿´´ ²±¬ ¿°°´§ ¬± ½±³³»®½·¿´ ²«®»®·»ô ¹±´º ½±«®» ¿²¼ ±¬¸»® ©¿¬»®ó¼»°»²¼»²¬
·²¼«¬®·»ò

9. Use of water for watering outside plants, lawn, landscape and turf areas
during certain hours if and when specified in Schedule No. 14.1 when the
schedule is in effect.

10. Use of water for watering outside plants and turf areas using a hand-held
hose without a positive shut-off valve.

11. Use of water for decorative fountains or the filling or topping off of decorative
lakes or ponds. Exceptions are made for those decorative fountains, lakes,
or ponds which utilize recycled water.

12. Use of water for the filling or refilling of swimming pools.

13. Service of water by any restaurant except upon the request of the patron.

B. RATIONING OF WATER USAGE

In the event the conservation measures required by Section A are insufficient to
control the water shortage, the utility shall, upon Commission approval, imposed
mandatory conservation and rationing. Rationing shall be in accordance with the
conditions set forth in Schedule No. 14.1 as filed at the time such rationing is
approved by the Commission.

Before mandatory conservation and rationing is authorized by the Commission,
the utility shall hold public meetings and takes all other applicable steps required
by Sections 350 through 358 of the California Water Code.

(continued)
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RULE N0. 14.1
(continued)

WATER CONSERVATION AND RATIONING PLAN

C. ENFORCEMENT OF MANDATORY CONSERVATION AND RATIONING

1. The water use restrictions of the conservation program, in Section A of this
rule, become mandatory when the rationing program goes into effect. In the
event a customer is observed to be using water for any nonessential or
unauthorized use as defined in Section A of this rule, the utility may charge a
water use violation fine in accordance with Schedule No. 14.1.

2. The utility may, after one verbal and one written warning, install a flow-
restricting device on the service line of any customer observed by utility
personnel to be using water for any non-essential or unauthorized use as
defined in Section A above.

3. A flow restrictor shall not restrict water delivery by greater than 50% of normal
flow and shall provide the premise with a minimum of 6 Ccf/month. The
restricting device may be removed only by the utility, only after a three-day
period has elapsed, and only upon payment of the appropriate removal
charge as set forth in Schedule No. 14.1.

4. After the removal of the restricting device, if any non-essential or unauthorized
use of water shall continue, the utility may install another flow-restricting
device. This device shall remain in place until water supply conditions
warrant its removal and until the appropriate charge for removal has been
paid to the utility.

5. If, despite installation of such flow-restricting device pursuant to the provisions
of the previous enforcement conditions, any such non-essential or
unauthorized use of water shall continue, then the utility may discontinue
water service to such customer. In such latter event, a charge as provided in
Rule No. 11 shall be paid to the utility as a condition to restoration of service.

6. Any monies collected by the utility through water use violation fines shall not
be accounted for as income, but shall be accumulated by the utility in a
separate account for disposition as directed or authorized from time to time
by the Commission.

7. The charge for removal of a flow-restricting device shall be in accordance with
Schedule No. 14.1.

(continued)
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RULE N0. 14.1
(continued)

WATER CONSERVATION AND RATIONING PLAN

D. APPEAL PROCEDURE

Any customer who seeks a variance from any of the provisions of this water
conservation and rationing plan shall notify the utility in writing, explaining in
detail the reason for such a variation. The utility shall respond to each such
request.

Any customer not satisfied with the utility's response may file an appeal with the
staff of the Commission. The customer and the utility will be notified of the
disposition of such appeal by letter from the Executive Director of the
Commission.

If the customer disagrees with such disposition, the customer shall have the right
to file a formal complaint with the Commission. Except as set forth in this
Section, no person shall have any right or claim in law or in equity, against the
utility because of, or as a result of, any matter or thing done or threatened to be
done pursuant to the provisions of this water conservation and rationing plan.

E. PUBLICITY

In the event the utility finds it necessary to implement this plan, it shall notify
customers and hold public hearings concerning the water supply situation, in
accordance with Chapter 3, Water Shortage Emergencies, Sections 350 to 358,
of the California Water Code. The utility shall also provide each customer with a
copy of this plan by means of billing inserts or special mailings; notification shall
take place prior to imposing any fines associated with this plan. In addition, the
utility shall provide customers with periodic updates regarding its water supply
status and the results of customers' conservation efforts. Updates may be by bill
insert, special mailing, poster, flyer, newspaper, television or radio
spot/advertisement, community bulletin board, or other appropriate methods.
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SCHEDULE NO. 14.1
MANDATORY WATER CONSERVATION AND RATIONING

APPLICABILITY

This schedule applies to all water customers served under all tariff
rates schedules authorized by the Commission. It is only effective
in times of rationing, as required by Rule No. 14.1, and only for the
period noted in the Special Conditions section below.

TERRITORY

This schedule is applicable within the entire territory served by the
utility.

WATER USE VIOLATION FINE

When this schedule is in effect, the water use restrictions of the
conservation program, in Section A of Rule 14.1, become
mandatory. If a customer is seen violating the water usage
restrictions, as outlined in Rule No. 14.1 and the Special
Conditions below, the customer will be subject to the following fine
structure:

First offense - written warning
Second offense - $25
(of the same restriction)

Third offense - $50
(of the same restriction)

Each additional offense - $25 more than the previous
fine imposed.

(of the same restriction)

Offenses for separate water use restrictions will each start at the
warning stage.

The water use violation fine is in addition to the regular rate
schedule charges.

(continued)
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SCHEDULE NO. 14.1
MANDATORY WATER CONSERVATION AND RATIONING (CONT.)

FLOW RESTRICTOR REMOVAL CHARGE

The charge for removal of a flow-restricting device shall be:

Connection Size Removal Charges

5/8" to 1" . . . . . . . . . . . . $25.00
1-1/2" to 2" . . . . . . . . . . $50.00
3" and larger . . . . . . . . . Actual cost

SPECIAL CONDITIONS

1. This tariff schedule shall remain in effect for period of six (6)
months from the effective date set forth below.

2. There shall be no use of utility-supplied water for outside
plants, lawn, landscape, and turf areas between the hours of 3:00
a.m. to 8:00 p.m., regardless of address or day of the month.

3. Water use violation fines may be applied to violations of
Section A of Rule No. 14.1, which prohibits non-essential and
unauthorized uses of water.

4. Water use violation fines must be separately identified on each
bill.

5. All bills are subject to the reimbursement fee set forth on
Schedule No. UF.
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ANALYSIS

This ordinance amends Title 11 — Health and Safety of the Los Angeles County

Code, relating to Water and Sewers, to readopt Part 4 of Chapter 11.38 — Water

Conservation Requirements for the Unincorporated Los Angeles County Area.

Pursuant to Section 2 of Ordinance No. 91-0046U, Part 4 of Chapter 11.38 —

Water Conservation Requirements for the Unincorporated Los Angeles County Area,

terminated on January 1, 1993. This ordinance readopts the same provisions, which

were previously set forth in Part 4, except that this ordinance does not have a sunset

date, revises the fine amounts, and sets forth a review mechanism.

This ordinance is an urgency measure and requires a four-fifths vote by the

Board of Supervisors for adoption.

RAYMOND G. FORTNER, JR.
County Counsel

By
TRUC L. MOORE
Deputy County Counsel
Public Works Division

TLM:ia

08/13/08 (Requested)

09/17/08 (Revised)



ÑÎÜ×ÒßÒÝÛ ÒÑò îððèóðððëîË

An urgency ordinance amending Title 11 — Health and Safety of the Los Angeles

County Code, relating to water conservation requirements for the Unincorporated

Los Angeles County Area.

The Board of Supervisors of the County of Los Angeles ordains as follows:

ÍÛÝÌ×ÑÒ ïò Chapter 11.38, Part 4, is hereby readopted as amended to read as

follows:

Ð¿®¬ ìò É¿¬»® Ý±²»®ª¿¬·±² Î»¯«·®»³»²¬ º±® ¬¸» Ë²·²½±®°±®¿¬»¼

Ô± ß²¹»´» Ý±«²¬§ ß®»¿

ïïòíèòêîð Ø±» ©¿¬»®·²¹ °®±¸·¾·¬·±²ò

No person shall hose water or wash down any sidewalks, walkways, driveways,

parking areas or other paved surfaces, except as is required for the benefit of public

health and safety. Willful violation hereof shall be subiect to a written warning for the

first violation, and shall be an infraction punishable by a fine of $100.00 for the first

infraction and $500.00 ach for each subsequent infractionsviolation.

ïïòíèòêíð É¿¬»®·²¹ ±º ´¿©² ¿²¼ ´¿²¼½¿°·²¹ò

A. No person shall water or cause to be watered any lawn or landscaping

between the hours of 10:00 a.m. and 5:00 p.m.

B. No person shall water or cause to be watered any lawn or landscaping

more than once a day.

2008-0052U



C. No person shall water or cause to be watered any lawn or landscaping to

such an extent that runoff into adjoining streets, parking lots or alleys occurs due to

incorrectly directed or maintained sprinklers or excessive watering.

D. It shall be the duty of all persons to inspect all hoses, faucets and

sprinkling systems for leaks, and to cause all leaks to be repaired as soon as is

reasonably practicable.

E. Willful violation hereof shall be subject to a written warning for the first

violation, and shall be an infraction punishable by a fine of $100.00 far-the-fir-st-i-nfraGtieg

an€1-$500440-eacll-for each subsequent infractionGviolation.

11.38.640 Indoor plumbing and fixtures.

A. It shall be the duty of all persons to inspect all accessible indoor plumbing

and faucets for leaks, and to cause all leaks to be repaired as soon as is reasonably

practicable.

B. Willful violation hereof shall be subject to a written warning for the first

violation, and shall be an infraction punishable by a fine of $5044100.00 for each

subsequent violation.

11.38.650 Washing vehicles.

No motor vehicle, boat, trailer, or other type of mobile equipment may be

washed, except at a commercial carwash or with reclaimed water, unless such vehicle

is washed by using a hand-held bucket or a water-hose equipped with an automatic

shutoff nozzle. No person shall leave a water hose running while washing a vehicle or

at any other time. Willful violation hereof shall be subject to a written warning for the

2
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first violation, and shall be an infraction punishable by a fine of $100.00 for the first

infraction and $500.00 oach for each subsequent infractionGviolation.

11.38.660 Public eating places.

No restaurant, hotel, cafeteria, café, or other public place where food is sold or

served shall serve drinking water to any customer unless specifically requested to do so

by such customer. Willful violation hereof shall be subject to a written warning for the

first violation, and shall be an infraction punishable by a fine of $100.00 for tho firet

infraction and $500.00 each for each subsequent infractionGviolation.

11.38.670 Decorative fountains.

No person shall use water to clean, fill, or maintain levels in decorative fountains,

ponds, lakes, or other similar aesthetic structures unless such water flows through a

recycling system. Willful violation hereof shall be subject to a written warninq for the

first violation, and shall be an infraction punishable by a fine of $100.00 for tho first

infraction and $500.00 oach for each subsequent infraction&violation.

11.38.680 Procedural requirements.

The Director of Public Works, with input and concurrence from the Director of

Public Health, shall periodically review the provisions of this Part and recommend

necessary updates to the Board of Supervisors. The review of these provisions and

preparation of resulting recommendations, if any, shall be performed, at a minimum,

every two years following the first review, which shall to be completed by

December 31, 2010.

3
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SECTION 2. Due to the severity of the drought in the State of California, there is

an immediate need to prohibit the wasting of water in the Los Angeles County

unincorporated area to better utilize the available water supplies. This ordinance is

urgently needed for the preservation of the public health, safety, and general welfare,

and shall take effect immediately.

[1138WATERTMCC]
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Appendix H

Historical Imported Supply Deliveries by Purveyor
(Expanded Table 3-3 from Section 3)
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Perchlorate Contamination and Impact on Groundwater Supplies in the
Santa Clarita Valley
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Appendix I

Perchlorate Contamination and Impact on Groundwater Supplies in the

Santa Clarita Valley

Introduction

The detection of perchlorate in Santa Clarita Valley groundwater supplies has raised concerns

over the reliability of those supplies, in particular the Saugus Formation where six wells have

been impacted as a result of perchlorate. As discussed below, planning and implementation of

remediation of the perchlorate, and restoration of impacted well capacity, have been

substantially undertaken. While that work continues, non-impacted production facilities can be

relied upon for the quantities of water projected to be available from the Alluvial Aquifer and

Saugus Formation during the time necessary to fully restore perchlorate-impacted wells.

CLWA, the local retail water purveyors, the California Department of Toxic Substances Control

(DTSC) and the U.S. Army Corps of Engineers (ACOE) continue to work closely on the

perchlorate contamination issue, which reasonably ensures a prompt response to any

significant changes in conditions.

The following is a discussion of pertinent events related to perchlorate contamination. It

illustrates that work toward the ultimate remediation of the perchlorate contamination, including

the reactivation of impacted groundwater supply wells, has progressed on several integrated

fronts over the last ten years. The following discussion is organized into several sections that

focus on various aspects of the offsite impacts of perchlorate on water supply wells and the

ongoing activities to remediate that problem and restore the impacted well capacity.

On-Site Investigations and Clean-up

On-site investigation and clean-up have continued at the former Whittaker-Bermite facility. The

on-site investigation and clean-up activities at the source of the contamination are under the

regulatory authority and control of DTSC.

Background

The Whittaker-Bermite site is located in the center of the Santa Clarita Valley and was operated

as an explosives and munitions manufacturing, testing and storage facility since the late 1930’s.

It was first owned by the Los Angeles Powder Company and later by Golden State Fireworks,

the Halifax Explosives Company, the Bermite Powder Company and the Whittaker Corporation

(Whittaker), which assumed ownership of the site in 1967. Under contracts with the U.S.

Department of Defense, Whittaker Corporation used perchlorate in the manufacture of solid

propellants for rockets and missiles until operations ceased in 1987. There was a long history

of perchlorate use and other chemical use at the site, and surface and subsurface investigations

at the site revealed the presence of perchlorate and other contaminants in soil and groundwater.
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The contaminants found in the soil that require clean-up are perchlorate and volatile organic

compounds (VOCs). These chemicals were used in the manufacturing and testing of fireworks,

dynamite, oil-field explosives, and munitions. The site encompasses 996 acres, with actual

production facilities occupying approximately 50 acres. The property is characterized by

chaparral covering the undisturbed portions of the site, fire breaks, dirt roads and remnants of

facility foundations and buildings. The surrounding areas include commercial, light industrial

and residential land uses. The facility was closed in 1987 and most of the structures on the

property were removed at or about that time.

Between 1987 and 1998, Whittaker conducted environmental investigations and clean-up

activities under the supervision of DTSC and its predecessor agency. In 1994, Whittaker

entered into an enforceable agreement with DTSC to conduct a comprehensive site-wide

investigation of areas of concern. In early 1997, with the remedial investigations under way,

DTSC informed Whittaker that the soils, groundwater and surface runoff would have to be

reassessed for the presence of perchlorate

In 1998, Whittaker sold the property to Santa Clarita LLC, a brownfield development company.

In addition to assuming all clean-up responsibilities, Santa Clarita LLC acquired the right to

develop the property contingent upon the full clean-up and certification of the property's reuse

by DTSC. Between 1999 and 2001, Santa Clarita LLC expanded the site investigation and

clean-up programs that had been initiated by Whittaker under the 1994 agreement. In 2002,

however, with Santa Clarita LLC unable to fund additional site work due to financial difficulties,

DTSC initiated negotiations with Whittaker to resume site investigation and clean-up work. In

November 2002, DTSC issued an Order that required Whittaker to complete the site

investigations and feasibility studies for all contaminants of concern under a tight time schedule.

Perchlorate Impacted Water Purveyor Wells

Perchlorate was initially detected in four Saugus Formation production wells operating near the

former Whittaker-Bermite site in 1997. These wells – CLWA Santa Clarita Water Division’s

(SCWD) Wells Saugus 1 and Saugus 2, Newhall County Water District’s (NCWD) Well NC-11

and Valencia Water Company’s (VWC) Well V-157 – were removed from service. In 2002,

perchlorate was detected in the SCWD Stadium well located directly adjacent to the Whittaker-

Bermite site. This Alluvial well was also removed from service and subsequently capped in

2009. It was replaced with a new well, the SCWD Santa Clara well, also in 2009. Locations of

the impacted wells and other nearby non-impacted wells, relative to the Whittaker-Bermite site

are shown on Figure I-1. The restoration and/or replacement of these wells to service is

discussed below.

Since the initial detection of perchlorate and resultant inactivation of impacted wells, the retail

water purveyors have continued to conduct regular monitoring of active wells near the

Whittaker-Bermite site. In late March 2005, that monitoring detected the presence of

perchlorate in VWC’s Well Q2, an Alluvial well located immediately northwest of the confluence

of Bouquet Creek and the Santa Clara River.
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As a result of the detection and confirmation of perchlorate in its Well Q2, VWC removed the

well from active service and immediately pursued permitting and installation of wellhead

treatment. The well was returned to water supply service in October 2005.

In 2006, Saugus well NCWD Well NC-13 had detectable concentrations of perchlorate below

drinking water standards; it has remained in active water supply service.

Most recently, in August 2010, VWC’s water sample tests, taken from August 2010 through April

2011, confirmed the presence of perchlorate above the regulatory standard at VWC’s Saugus

Well 201, located downgradient from the Whittaker Bermite site and downgradient from the

initially impacted Saugus 1 and 2 and V-157 wells. VWC immediately took the well out of

service and notified the California Department of Public Health (DPH). VWC continues to

monitor the inactive well on a monthly basis. The most recent sample confirmed that

perchlorate is still present and that remediation is needed as outlined by the 2007 Whittaker-

Bermite Litigation Settlement Agreement (Settlement Agreement; discussed below in the

section entitled “Water Supplier Litigation and Settlement Agreements”).

VWC is currently evaluating remediation alternatives and intends to pursue restoration of the

well’s capacity through such means as wellhead treatment as provided for in the Settlement

Agreement. This and several other wells were identified as being potentially threatened by

perchlorate in the Settlement Agreement. Therefore, provisions were made in the Settlement

Agreement to provide for treatment for any additional wells that may be impacted by

perchlorate.

Analysis of the planned program for restoration of originally impacted wells using the basin

groundwater model estimated that perchlorate-contaminated groundwater would be contained

and captured by pumping Saugus 1 and 2. Ultimately, however, the combination of litigation,

settlement, permitting and construction constrained actual implementation of the containment

program until 2010, six years after the impact of the containment program on perchlorate

migration in groundwater was analyzed. That time, combined with the preceding seven years

since perchlorate first impacted water supply wells, resulted in a greater risk of downgradient

migration of perchlorate in the Saugus Formation, and is interpreted to be the primary reason for

the recent detection of perchlorate in VWC Well 201. However, as mentioned above, that

possibility was addressed in the Settlement Agreement as it includes provisions for providing

treatment to wells that are impacted by perchlorate not contained or captured by the original

containment program.

Regulatory Standards for Perchlorate

Perchlorate is a chemical salt and is very soluble in water. It is also very mobile in water and is

persistent (i.e., does not degrade) under typical environmental conditions. The maximum

contaminant level (MCL) for perchlorate of 6 micrograms per liter (ug/L) was established by

DPH in October 2007. MCLs are based on health protection, technical treatment feasibility,

analytical detection limits and costs.
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Water Supplier Litigation and Settlement Agreements

On November 29, 2000, CLWA and the local retail water purveyors filed suit against the current

and prior owners of the Whittaker-Bermite facility. The lawsuit included causes of action relating

to payment of all necessary costs of response, removal of the perchlorate contamination,

payment of remediation action costs and compensation for other damages associated with the

perchlorate contamination. CLWA and the local retail water purveyors had incurred substantial

response costs and other expenses as a result of production lost on account of the

contamination

In late summer 2003, CLWA, the local retail water purveyors, Whittaker and Remediation

Financial, Inc. (RFI) and Santa Clarita LLC (SCLLC) entered into an interim settlement

agreement, in which the parties agreed to work cooperatively for a minimum of one year to

further define long-term costs and possibly achieve a long-term settlement. The interim

settlement agreement specified that Whittaker, RFI and SCLLC and/or their insurers would

reimburse certain past costs as well as fund studies and prepare cost estimates for the clean-up

plan to restore water production and capacity of the impacted wells and protect other wells from

future contamination. The interim settlement provided for a one-year stay of the lawsuit

between the parties and was subsequently amended to extend the stay through January 31,

2005. This allowed the parties to focus on the final elements of the clean-up plan, which was

submitted to the regulatory agencies in early 2005 and approved in 2007.

In May 2007, a comprehensive settlement was executed by CLWA, the retail purveyors and

Whittaker, RFI and SCLLC (Settlement Agreement). The water suppliers were reimbursed

certain costs incurred as a result of the perchlorate contamination and funds were deposited in

escrow to pay for the costs of restoration of wells and construction of treatment facilities and

related pipelines. The Settlement Agreement also provides funds to pay for operation and

maintenance costs for the treatment system for up to 30 years, which the agencies estimate to

cost as much as $50,000,000.

Approximately $31,000,000 has been reimbursed to the agencies for past expenditures

pursuant to the Perchlorate Contamination Settlement. Another $5,000,000 to $10,000,000 will

be used to construct wells and pipelines to supply water that will replace capacity lost from

impacted wells. An additional $10,000,000 is available to allow the water suppliers to

immediately treat any additional wells that could become impacted by perchlorate in the future

(i.e., the “Rapid Response Fund”).

DTSC/CLWA/Purveyor Environmental Oversight Agreement

In February 2003, DTSC and CLWA, NCWD, SCWD, and VWC entered into an Environmental

Oversight Agreement (Agreement) whereby DTSC provides review and oversight of the

response activities being undertaken by CLWA and the local retail water purveyors relating to

the detection of perchlorate in the initially impacted wells.

The significance of the Agreement lies in the response actions to be undertaken in its “Scope of

Work” (Exhibit B to the Agreement). Under the Scope of Work, CLWA and the retail water

purveyors prepared (1) Well Characterization Reports, (2) a Health-Based Risk Assessment,
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(3) a Regional Groundwater Flow Model and (4) a Treatment Technology Evaluation Report.

The regional groundwater flow model and the treatment technology evaluation were key inputs

to the permitting for restoring the impacted wells by returning them to water supply service as

described below. Both were completed and utilized in conjunction to control contamination

migration and restore impacted water supply well capacity. Most important, under the Scope of

Work, CLWA and the retail water purveyors prepared and implemented a Remedial Action Plan

(RAP) that is being used in connection with water treatment programs and/or well relocation.

The RAP remains important to the retail water purveyors, who have been working cooperatively

with DTSC to implement the groundwater clean-up.

Treatment Technology

A number of full scale perchlorate treatment systems were evaluated by a technical group to

ensure the most efficient and cost-effective process to remove perchlorate was selected. The

technical group was comprised of representatives from CLWA, the retail water purveyors and

consultants retained by Whittaker-Bermite. It initially agreed to solicit competitive bids for the

design, construction and operation of two treatment systems – ion exchange and biological.

After thorough evaluation of several bids, the technical group determined that ion exchange was

the preferred technology based upon treatment performance, ease of regulatory compliance

and comparison of costs associated with construction and operations and maintenance.

The preferred single-pass ion exchange treatment technology does not generate a concentrated

perchlorate waste stream that would require additional treatment before discharge to a sanitary

sewer or a brine line (if one is available). This technology incorporates an active resin (a

material that attracts perchlorate molecules) that safely removes the perchlorate from water.

The resin is contained in pressure vessels and the water is pumped through the vessel. The

resin is eventually replaced with new resin after a period of time. The old resin is removed and

transported by truck to an approved waste disposal site where it is safely destroyed. This

technology is robust and reliable for use in drinking water systems.

DPH has approved operation of the perchlorate treatment plants currently in operation at the

following locations:

La Puente Valley Water District (2,500 gpm)

San Gabriel Valley Water Company, El Monte (7,800 gpm)

California Domestic Water Company, Whittier (5,000 gpm)

City of Riverside (2,000 gpm)

West San Bernardino Water District, Rialto (2,000 gpm)

City of Rialto (2,000 gpm)

City of Colton (3,500 gpm)

Fontana Union WC (5,000 gpm)

City of Pomona (10,000 gpm)

Valencia Water Company (1,700 gpm)

CLWA Santa Clarita Water Division (2,400 gpm)
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Based on (1) the results of CLWA’s investigation of perchlorate removal technologies, (2) the

technical group’s evaluation and (3) DPH’s approval of single-pass ion exchange for treatment

in other settings, CLWA and the local retail water purveyors selected and installed single-pass

ion exchange as the treatment technology for restoration of impacted capacity (wells). The

perchlorate treatment facility includes an ion exchange process located at the Rio Vista Intake

Pump Station. The same single-pass ion exchange wellhead treatment is being considered for

installation at the recently impacted VWC Well 201 to restore that impacted Saugus well

capacity. This same treatment also was successfully implemented at VWC Well Q2 in 2007.

Restoration of Perchlorate Impacted Water Supply

Since the detection of perchlorate in the four Saugus wells in 1997, CLWA and the retail water

purveyors recognized that one element of an overall remediation program would include

pumping from impacted wells, or from other wells in the immediate area, to establish hydraulic

conditions that would control the migration of contamination from further impacting the aquifer in

a downgradient (westerly) direction. Thus, CLWA and the retail water purveyors expected that

the overall perchlorate remediation program could include dedicated pumping from some or all

of the impacted wells, with appropriate treatment, such that two desirable objectives could both

be achieved. The first objective is control of subsurface flow and protection of downgradient

wells and the second is restoration of some or all of the contaminated water supply. Not all of

the initially impacted pumping capacity is required for control of groundwater flow. Some of the

remaining capacity has been replaced by construction of replacement wells at other

nonimpacted locations; and some capacity remains to be replaced by future new wells.

In cooperation with state regulatory agencies and investigators working for Whittaker-Bermite,

CLWA and the local retail water purveyors developed an off-site plan that focuses on the above

concepts of groundwater flow control and restored pumping capacity and is compatible with

onsite and possibly other off-site remediation activities. Specifically relating to water supply, the

plan includes the following:

Constructing and operating a water treatment process that removes perchlorate from two

impacted wells such that the produced water can be used for municipal supply

Hydraulically containing the perchlorate contamination moving from the Whittaker-Bermite

site toward the impacted wells by pumping the wells at rates that will capture water from all

directions around them

Protecting the downgradient non-impacted wells through the same hydraulic containment

that results from pumping two of the impacted wells

Restoring the annual volumes of water that were pumped from the impacted wells before

they were inactivated, and also restoring the wells’ total capacity to produce water in a

manner consistent with the retail water purveyor’s operational plan for groundwater supply.

An extended test of the wells that were eventually returned to service was performed as part of

restoring a portion of the impacted well capacity and controlling the migration of perchlorate in

the aquifer. Concurrent with the testing of the wells, several specific ion exchange resins were

also tested to evaluate their performance and longevity.
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The Final Interim Remedial Action Plan for containment and extraction of perchlorate was

completed and approved by DTSC in January 2006. Construction of the perchlorate treatment

facility and related distribution system, the main components of the “pump and treat program,”

began in November 2007 and was completed in May 2010. In combination with start-up of the

treatment system, the SCWD Saugus 1 and 2 wells (two of the four wells that were taken out of

service in 1997) were returned to service in January 2011 after DPH issued an amendment to

CLWA’s Operating Permit in December 2010 (see discussion of “Compliance with DPH Policy

Memo 97-005” below). After consideration of groundwater modeling results and engineering

analysis, the parties to the Settlement Agreement agreed to operate the Saugus 1 and 2 wells

at 1,100 gallons per minute (gpm) each (2,200 gpm total) in order to optimize both the

contaminant plume containment and well production.

Additionally, VWC well 157 that was taken out of service in 1997 was replaced by Well 206 in

2005.

In light of the preceding, with regard to the adequacy of groundwater as the local component of

water supply in this UWMP, the impacted capacity of the previously out of service wells (not

including VWC Well 201) is being restored by a combination of treatment (i.e., Saugus 1 and 2)

and new wells in non-impacted areas (all funded by the Settlement Agreement), providing well

capacity that is sufficient to meet near-term normal and dry-year water requirements.

Achievement of the full range of normal and multiple dry-year groundwater supply as provided in

the groundwater operating plan will require additional new well construction, as well as

restoration of the recently impacted VWC Well 201.

Compliance with DPH Policy Memo 97-005

Returning contaminated wells to municipal water supply service by installing treatment requires

issuance of permit from DPH before the water can be considered potable and safe for delivery

to customers. The permit requirements are contained in DPH Policy Memo 97-005 for direct

domestic use of impaired water sources. Before issuing a permit to a water utility for use of an

impaired source as part of the utility’s overall water supply permit, DPH requires that studies

and engineering work be performed to demonstrate that pumping the wells and treating the

water will be protective of public health for users of the water. The Policy Memo requires that

DPH review the local retail water purveyor’s plan, establish appropriate permit conditions for the

wells and treatment system and provide overall approval of returning the impacted wells to

service for potable use. Ultimately, CLWA and the local retail water purveyors’ plan and the

DPH requirements are intended to ensure that the water introduced to the potable water

distribution system has no detectable concentration of perchlorate.

The DPH 97-005 Policy Memo requires, among other things, the completion of a source water

assessment for the impacted wells intended to be returned to service. The purpose of the

assessment is to determine the extent to which the aquifer is vulnerable to continued migration

of perchlorate and other contaminants of interest from the Whittaker-Bermite site. The

assessment includes the following:

Delineation of the groundwater capture zone caused by operating the impacted wells
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Identification of contaminants found in the groundwater at or near the impacted wells

Identification of chemicals or contaminants used or generated at the Whittaker-Bermite

facility

Determination of the vulnerability of pumping the impacted wells to these contaminant

sources

CLWA worked directly with the retail water purveyors and its consultants on the development of

the DPH 97-005 Policy Memo permit application. Drafts of all six elements of the 97-005 Policy

Memo were submitted to DPH and the retail purveyors for review, including the Source Water

Assessment, Raw Water Quality Characterization, Source Protection Plan, Effective Monitoring

and Treatment Evaluation, Human Health Risk Assessment and the Alternatives Sources

Evaluation. The Engineer’s Report, which summarizes these six elements for the 97-005

process, was completed in 2005.

As noted above, CLWA and the local retail water purveyors recognized the need for some form

of pumping in or near the impacted wells to extract contamination and protect downgradient

non-impacted wells. As part of the permitting for use of impacted wells with treatment, DPH 97-

005 Policy Memo requires an analysis to demonstrate contaminant capture and protection of

other nearby water supply wells. The development and calibration of a numerical groundwater

flow model of the entire basin was initiated as a result of a 2001 Memorandum of Understanding

among the Upper Basin Water Purveyors (CLWA, CLWA SCWD, LACWWD #36, NCWD and

VWC) and the United Water Conservation District in Ventura County.

The basin-wide groundwater model was initially intended for use in analyzing the yield and

sustainability of groundwater in the Basin. That model, and the current updated model, was

used to develop the sustainable groundwater pumping rates reflected in Section 3 of this

UWMP. The model was also used to analyze both the sustainability of groundwater under an

operational scenario that includes full restoration of perchlorate-contaminated supply and the

containment of perchlorate near the Whittaker-Bermite property (i.e., by pumping some of the

contaminated wells), including preventing movement of perchlorate contamination to other

portions of the aquifer system. DTSC reviewed and approved the construction and calibration

of the regional model as described in the final model report “Regional Groundwater Flow Model

for the Santa Clarita Valley, Model Development and Calibration” (CH2M Hill, April 2004).

After DTSC’s approval of the model, it was used to simulate the capture and control of

perchlorate by restoring impacted wells, with treatment, as described above. The results of that

work were summarized in a second report “Analysis of Perchlorate Containment in Groundwater

Near the Whittaker-Bermite Property, Santa Clarita, California” (CH2M Hill, December 2004).

The modeling analysis indicated that the pumping of impacted wells Saugus 1 and Saugus 2 at

a rate of 1,200 gpm each on a nearly continual basis would effectively contain perchlorate

migrating westward in the Saugus Formation from the Whittaker-Bermite property (as previously

noted, subsequent technical analysis resulted in the selection of a pumping rate of 1,100 gpm

for each well). The analysis also indicates that (1) no new production wells are needed in the

Saugus Formation to meet the perchlorate containment objective, (2) impacted well NCWD-11

is not a required component of the containment program and (3) pumping at Saugus 1 and 2 is
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necessary to prevent continued migration of perchlorate to other portions of the Saugus

Formation. The modeling report also includes the general design of a sentinel groundwater

monitoring network and program required by DPH as part of its 97-005 Policy Memo permitting.

The perchlorate containment report was approved by DTSC in November 2004. With that

approval, the model was then used to support the source water assessment and the remainder

of the permitting process required by DPH under its 97-005 Policy Memo.

Conclusions Regarding VWC Well 201

As noted above and in Section 3, perchlorate was detected in VWC Well 201 in the August

2010. This well was taken out of service and its capacity is not included in active groundwater

sources delineated in Table 3-9 of this UWMP. VWC plans to actively seek remediation under

the settlement agreement and rapidly restore the impacted well capacity. Given its experience

of (1) bringing its Q2 well back into production, (2) actions under the DPH 97-005 Policy Memo,

(3) participating in bringing treatment facilities on line for the Saugus 1 and Saugus 2 wells and

(4) replacing capacity for its Well 157, VWC has determined that it could either install wellhead

treatment to bring the well back into service or replace the capacity with a new well within two

years.



Valencia Water Company, Well E-15 Water Quality Compliance

Monitoring Results – 2006 to 2009



E15 - GMIO 2006 2007 2008 2009 Units

TH (as CaCO3) 497 468 418 434 mg/L

Ca 125 119 105 109 mg/L

Mg 45 41.3 38.1 39.2 mg/L

Na 104 103 88.3 99.4 mg/L

K 4 3.8 3.9 4.3 mg/L

Tot Alk 222 237 229 224 mg/L

HCO3 271 289 279 273 mg/L

SO4 315 311 286 271 mg/L

Cl 87.5 90.1 96 95 mg/L

NO3 15.8 21.2 13.3 12.8 mg/L

F 0.59 0.83 0.8 0.79 mg/L

pH 7.43 7.2 7.3 7.35 Unit

EC 1293 1314 1308 1303 mg/L

TDS 1066 950 921 815 mg/L

Color <5 <5 <5 <5 Unit

Odor 1 1 1 1 Unit

Turbidity 0.1 0.06 0.06 0.05 NTU

Al <DLR <DLR <DLR <DLR mg/L

An <DLR <DLR <DLR <DLR mg/L

Ar <DLR <DLR <DLR <DLR mg/L

Ba <DLR <DLR <DLR <DLR mg/L

Br <DLR <DLR <DLR <DLR mg/L

Cd <DLR <DLR <DLR <DLR mg/L

Cr <DLR <DLR <DLR <DLR mg/L

Fe <DLR <DLR <DLR <DLR mg/L

Mn <DLR <DLR <DLR <DLR mg/L

Ni <DLR <DLR <DLR <DLR mg/L

Se <DLR <DLR <DLR <DLR mg/L

Ag <DLR <DLR <DLR <DLR mg/L

Th <DLR <DLR <DLR <DLR mg/L

Zn <DLR <DLR <DLR <DLR mg/L

LI 1.6 1.34 1.38 1.44 mg/L

Perchlorate NA <DLR <DLR <DLR ug/L



E15 - VOC 2006 2007 2008 2009 Units

Benzene <DLR <DLR <DLR <DLR ug/L

Carbon Tetrachloride <DLR <DLR <DLR <DLR ug/L

1,2-Dichlorobenzene (o-DCB) <DLR <DLR <DLR <DLR ug/L

1,4-Dichlorobenzene (p-DCB) <DLR <DLR <DLR <DLR ug/L

1,1-Dichloroethane (1,1-DCA) <DLR <DLR <DLR <DLR ug/L

1,2-Dichloroethane (1,2-DCA) <DLR <DLR <DLR <DLR ug/L

1,1-Dichloroethylene (1,1-DCE) <DLR <DLR <DLR <DLR ug/L

cis-1,2-Dichloroethylene (c-1,2-DCE)<DLR <DLR <DLR <DLR ug/L

trans-1,2-Dichloroethylene (t-1,2-DCE)<DLR <DLR <DLR <DLR ug/L

Dichloromethane (Methylene Chloride)<DLR <DLR <DLR <DLR ug/L

1,2-Dichloropropane <DLR <DLR <DLR <DLR ug/L

Total 1,3-Dichloropropene <DLR <DLR <DLR <DLR ug/L

Ethyl Benzene <DLR <DLR <DLR <DLR ug/L

Methyl tert-Butyl Ether(MTBE) <DLR <DLR <DLR <DLR ug/L

Monochlorobenzene (Chlorobenzene)<DLR <DLR <DLR <DLR ug/L

Styrene <DLR <DLR <DLR <DLR ug/L

1,1,2,2-Tetrachloroethane <DLR <DLR <DLR <DLR ug/L

Tetrachloroethylene (PCE) <DLR <DLR <DLR <DLR ug/L

Toluene <DLR <DLR <DLR <DLR ug/L

1,2,4-Trichlorobenzene <DLR <DLR <DLR <DLR ug/L

1,1,1-Trichloroethane (1,1,1-TCA) <DLR <DLR <DLR <DLR ug/L

1,1,2-Trichloroethane (1,1,2-TCA) <DLR <DLR <DLR <DLR ug/L

Trichloroethylene (TCE) <DLR <DLR <DLR <DLR ug/L

Trichlorofluoromethane (FREON 11) <DLR <DLR <DLR <DLR ug/L

Trichlorotrifluoroethane (FREON 113)<DLR <DLR <DLR <DLR ug/L

Vinyl Chloride (VC) <DLR <DLR <DLR <DLR ug/L

m,p-Xylene <DLR <DLR <DLR <DLR ug/L

o-Xylene <DLR <DLR <DLR <DLR ug/L

Total Xylenes (m,p, & o) <DLR <DLR <DLR <DLR ug/L

tert-Amyl-Methyl Ether (TAME) <DLR ug/L

Bromobenzene <DLR ug/L

Bromochloromethane <DLR ug/L

Bromomethane (Methyl Bromide) <DLR ug/L

n-Butylbenzene <DLR ug/L

sec-Butylbenzene <DLR ug/L

tert-Butylbenzene <DLR ug/L

Chloroethane <DLR ug/L

Chloromethane (Methyl Chloride) <DLR ug/L

2-Chlorotoluene <DLR ug/L

4-Chlorotoluene <DLR ug/L

Dibromomethane <DLR ug/L

1,3-Dichloropropane (m-DCB) <DLR ug/L

Dichlorodifluoromethane (Freon 12) <DLR ug/L

1,3-Dichloropropane <DLR ug/L

2,2-Dichloropropane <DLR ug/L

1,1-Dichloropropene <DLR ug/L

Diisopropyl Ether (DIPE) <DLR ug/L

Ethy-tert-Butyl-Ether (ETBE) <DLR ug/L

Hexachlorobutadiene <DLR ug/L

Isopropyltoluene (Cumene) <DLR ug/L

p-Isopropyltoluene <DLR ug/L

Napthalene <DLR ug/L

n-Propylbenzene <DLR ug/L

1,1,1,2-Tetrachloroethane <DLR ug/L

1,2,3-Trichlorobenzene <DLR ug/L

1,2,4-Trimethylbenzene <DLR ug/L

1,3,5-Trimethylbenzene <DLR ug/L

Methyl ethyl ketone (Butanone) <DLR ug/L

Methyl isobutyl ketone (MIBK) <DLR ug/L



Q1 2006 Q2 2006 Q3 2006 Q4 2006 Q1 2007 Units

Uranium 3.1 4 pCi/L

Radium 228 <1 <1 <1 pCi/L

Radium 228 (CE) 0.3 0.354 pCi/L

Gross Alpha <3 3.5 <3 4 pCi/L

Gross Alpha (CE) 1.9 2 1.7 2.2 pCi/L

Gross Beta 5.2 <3 <4 <3 pCi/L

Gross Beta (CE) 1.6 1.5 1.5 1.6 pCi/L



Semitropic Water Storage District, December 31, 2010,

Letter to Newhall Land and Farming
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Thereafter, the County initiated proceedings for the formation of the NRSD, pursuant to the Cortese-Knox-
Hertzberg Local Government Reorganization Act of 2000. On June 14, 2006, the Local Agency Formation
Commission (LAFCO) for Los Angeles County adopted a resolution approving formation of the NRSD. On
July 27, 2006, LAFCO issued a Certificate of Completion for formation of the NRSD.

On January 18, 2011, the Board considered a resolution confirming formation of the NRSD within the scope of the
previously certified Newhall Ranch EIR and Addendum. At the January 18, 2011 Board meeting, representatives
from SCOPE expressed their concerns by oral testimony and a letter.

II. Districts’ Responses to SCOPE’s Issues

1. “Without the construction of the Sanitation plant as required by the Newhall Ranch Specific Plan, the
public will bear the burden of the expensive clean up of chlorides required to comply with the Clean
Water Act. This will entail a sharp increase in sewer fees to the general public.”

Discharge of Newhall Ranch wastewater to the Valencia Water Reclamation Plant (VWRP) would be
temporary until construction of the Newhall Ranch Water Reclamation Plant (NRWRP). The Newhall Ranch
wastewater would neither add nor alleviate the SCVSD’s financial burden to comply with the Upper Santa
Clara River Chloride Total Maximum Daily load (Chloride TMDL).

The Interconnection Agreement sets conditions under which the first 6,000 homes in Newhall Ranch may
temporarily discharge wastewater to the VWRP. The conditions include payment of the standard SCVSD
connection fee (fair share of the cost of the existing infrastructure) and transfer of title of the 22-acre NRWRP
site to the NRSD. Newhall Ranch residents also would pay the SCVSD an annual service charge to recover the
full cost of treating their wastewater at the VWRP. Temporary treatment of wastewater at the VWRP would
not eliminate the need for the developer to construct the NRWRP. Prior to building more than 6,000 homes,
the developer must construct the NRWRP.

When operating at flows equal to or below the permitted plant capacity, compliance with the Chloride TMDL
will depend on the chloride concentration in the treatment plant effluent. This concentration results from two
primary sources: chloride concentration of the local water supply, and increased chloride concentration due to
use of the water by the community. Local groundwater is the planned potable water source for the Specific
Plan’s Landmark and Mission Villages, the two developments whose wastewater might be temporarily treated
at the VWRP under the Interconnection Agreement. The groundwater chloride levels for those communities
are similar to that of the groundwater used by existing Santa Clarita Valley communities. Thus, no difference
in chloride concentration is expected due to the water supply.

Like Santa Clarita, Newhall Ranch will be a mixture of residential, commercial and industrial land uses. Use of
automatic water softeners (AWS) was a significant chloride source for SCVSD wastewater prior to the 2008
ban on AWS. Per Specific Plan mitigation measure 5.0-52(b), the Newhall Ranch developer must request that
NRSD ban AWS in Newhall Ranch. Districts’ staff will also recommend that NRSD enact an AWS ban
similar to the ban in the SCVSD. Consequently, the two communities are expected to produce similar increases
in chloride concentrations due to use and similar overall wastewater chloride concentrations. Since final
compliance will be determined by concentration, the addition of Newhall Ranch wastewater to the VWRP
would neither add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL.

2. “…In addition, the agreement between the Santa Clarita Valley Sanitation District of Los Angeles
County (SCV) and Newhall Land and Farming allows up to 6,000 capacity units to be treated at existing
SCV wastewater treatment facilities as needed during construction of the Newhall Ranch Water
Reclamation Plant. SCV has sufficient capacity to accommodate the use of its facilities.” This statement
cannot be made because the County is currently in the middle of analyzing the impacts for the first tract
maps of Newhall Ranch. No certified EIR exists on either the Landmark tract or the Mission Village
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tract, which comprise approximately 6,000 units. Further, there is not even a Development Monitoring
System analysis for sewer capacity included in the Mission Village EIR as required by the Court Decision
in 2003.”

Certification of an EIR is not required to estimate future flows and determine whether there is available
capacity at existing treatment facilities. The 2003 Court Ruling by Judge Randall (Case Number S-1500-CV-
239324, RDR) does not specify any requirements regarding a Development Monitoring System (DMS)
analysis.

Wastewater flow projections for the two Newhall Ranch communities have been reviewed by the Districts.
Estimates are 0.3 million gallons per day (mgd) for Landmark Village and 1.0 mgd for Mission Village
(collectively 1.3 mgd). The Interconnection Agreement allows for temporary treatment at VWRP for up to
6,000 homes (about 1.6 mgd). The VWRP treated approximately 15 mgd in 2010 and currently has a capacity
of 21.6 mgd (yielding 6.6 mgd of surplus capacity). Thus, the VWRP has sufficient capacity to accommodate
the temporary use of its facilities as stated in the staff report for the January 18, 2011 Board agenda item.
CEQA for the VWRP was addressed by the certified 2015 Santa Clarita Valley Joint Sewerage System
Facilities Plan and EIR, which examined the environmental impacts of treating 27.6 mgd of wastewater at the
VWRP.

The Newhall Ranch EIRs, certified by the Board in 1999 and 2003, evaluated the environmental impacts
related to development of the Specific Plan, including construction of the NRWRP and the new sewage
facilities to serve the Specific Plan area. At the project level, the County is in the process of completing further
CEQA analysis for both Landmark Village and Mission Village. The CEQA compliance for Landmark Village
is contained in the Landmark Village Draft EIR (November 2006), Final EIR (November 2007), and
Recirculated Draft EIR (January 2010). CEQA compliance for Mission Village is contained in the Mission
Village Draft EIR (October 2010). The EIRs contain a County DMS analysis and evaluate each project’s
wastewater conveyance/disposal effects including temporary wastewater treatment at the VWRP.

3. “If the Sanitation Plant is not built in accordance with the mitigation requirements of the Newhall Ranch
Specific Plan, the Plan cannot meet its requirements to provide non-potable water or to finance its own
infrastructure expansion costs.”

Temporary use of the VWRP for treatment of Newhall Ranch wastewater does not eliminate the Specific Plan
requirement for the developer to construct the NRWRP and finance the new sewerage system. The temporary
use of the VWRP addresses practical engineering considerations such as the need to build-up an adequate and
steady flow of wastewater before start-up of the NRWRP. Whether Newhall Ranch wastewater is treated at the
NRWRP or VWRP, the treated wastewater will be suitable for reuse and offsetting Newhall Ranch water
demands.

4. “Further, the Sanitation discharge permit granted by the Regional Water Quality Board required
reverse osmosis treatment for the effluent from this plant. By attempting to evade this requirement,
Newhall will put the added burden of removing salts from the Newhall Ranch effluent on the backs of the
public.”

Temporary use of the VWRP for treatment of Landmark Village and Mission Village wastewater does not
eliminate the requirement for the developer to construct the NRWRP or finance the new sewerage system
within the Specific Plan area. The developer must construct the NRWRP per the Specific Plan and must have it
operating properly before the next phase after Landmark Village and Mission Village. As noted in the Item 1
response, temporary treatment of Landmark Village and Mission Village wastewater at the VWRP would
neither add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL.

Temporarily treating wastewater from the first 6,000 Newhall Ranch homes at the VWRP is a practical
engineering decision based on the need to build up an adequate, steady flow of wastewater before starting up
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the NRWRP, especially the reverse osmosis units. Such an approach would match the slower pace of the
development but would not eliminate the Specific Plan requirement for construction of the NRWRP.

5. “The Santa Clarita Sanitation District’s failure to meet the Clean Water TMDL standard for chloride of
100 mg/l in the Santa Clara River is a result in part due to the sharp and continuing increase in the use of
imported State Water Project (SWP) water as seen by the chart below, (also supplied by the Sanitation
Districts). This problem is aggravated by high levels of chlorides in the wells proposed to be used for
these tracts, according to information found in both the Landmark and Mission Village DEIRs as
indicated in the chart below. Therefore, if Newhall uses the Valencia treatment plant rather than
building their own Sanitation Plant as required by the Specific Plan, the chloride levels in the effluent of
that treatment plant will be substantially increased. Without the immediate construction of the Newhall
Ranch Water Reclamation Plant, approved as an RO (reverse osmosis salt removal system) facility, the
high chlorides in the wells proposed to be used by this project in the chart below and the additional
imported Nickels water will add to this load.”

Imported water did not cause the chloride standard to be exceeded. Effluent from the VWRP has exceeded
100 mgd/l since the 1970s despite the fact that imported water was not delivered to Santa Clarita Valley until
the 1980s. Nonetheless, as noted in the Item 1 response, the chloride concentrations of Newhall Ranch and
SCVSD wastewater are expected to be similar. Thus, temporary treatment of Newhall Ranch wastewater at

the VWRP would not change the SCVSD’s ability to comply with the Chloride TMDL.

SCOPE implies that use of Nickel water1 would contribute to increase the chloride load at the VWRP. While
the Landmark Village and Mission Village projects are part of the potable water system for the entire Specific
Plan, the projects do not rely on Nickel water to satisfy their potable water demands. As reported in the
Newhall Ranch Revised Additional Analysis, Section 2.5, Water Resources (Volume VIII, May 2003), the
Nickel water would only be needed in years when the Newhall Ranch agricultural water has been used, which
is estimated to occur after approximately the 21st year of project construction. Therefore, the comment
regarding use of Nickel water is not appropriate at this time.

6. “How does a side agreement between the developer and the Sanitation Districts fit into the planning
oversight purview of the Board of Supervisors? How can the Planning Department substantiate that
sewer service complies with the County Development Monitoring System or is consistent with the general
plan or specific plans if developers make side agreements with the Sanitation Districts?”

Formation of a new sanitation district was identified in the Specific Plan EIR as a mitigation measure. The
Interconnection Agreement was developed to fulfill this Specific Plan requirement and establish a logical plan
for the development and administration of the new district and its infrastructure. This agreement ensures that
the developer provides the necessary land and infrastructure. The Interconnection Agreement was considered
and approved by the Sanitation Districts Nos. 26 and 32 Boards at their January 9, 2002 meetings, which were
open to the public. Further, this agreement was referenced in previous County and LAFCO resolutions
supporting formation of the new sanitation district.

As noted in the Item 2 response, the EIRs for both Landmark Village and Mission Village contain County DMS
analysis. Moreover, the Newhall Ranch developer is required to build a new sewerage system to serve Newhall
Ranch developments and, thus, the Specific Plan does not rely upon existing County sewerage facilities. The
Districts and County have coordinated their efforts with regard to establishment of the new sanitation district
and its sewerage conveyance system. This coordination enables the County to verify that the development is
consistent with the County’s General Plan and Specific Plan requirements.

1 Nickel water refers to a source of potable water owned by NLFC that can be delivered to the Newhall Ranch development to
supplement existing sources of potable water.
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7. “The agreement between the developer of the Newhall Ranch Project and the Sanitation District violates
the conditions of the Newhall Ranch Specific Plan and puts the Santa Clarita Valley in jeopardy of
continued non-compliance with the Clean Water Act Chloride TMDL. We therefore strongly object to
this agreement and ask that the Board of Supervisors take action to rectify this issue.”

The Interconnection Agreement is not in conflict with the Specific Plan and does not impact the SCVSD’s
ability to comply with the Chloride TMDL. As noted in the Item 1 and 4 responses, temporary treatment of
Landmark Village and Mission Village wastewater at the VWRP would not eliminate the need for the
developer to construct the NRWRP and to finance the new sewerage system, nor would it impact compliance
with the Chloride TMDL. As presented in the Item 2 response, the VWRP has available capacity for temporary
treatment of Landmark Village and Mission Village wastewater. Thus, no negative impact to the SCVSD’s
sewerage system is expected, and this approach does not conflict with the Specific Plan’s requirement for
construction of the NRWRP.

8. “The public should not have to pay the costs of bringing the chloride level into compliance with an
increase to their sewer fees.”

By law, the users of the SCVSD’s wastewater system must pay for Chloride TMDL compliance. As noted in
the Item 1 and 4 responses, temporary treatment of Newhall Ranch wastewater would neither add to nor
alleviate the SCVSD’s financial burden to comply with the Chloride TMDL.

9. “…but for the statement within the resolution that says that “The first 6,000 units of Newhall Ranch will
be put through the Valencia Treatment Plant.” That’s not consistent with the Newhall Ranch that was
passed for the formation of this, the Newhall Ranch sanitation plant.”

The temporary treatment of Landmark Village and Mission Village wastewater at VWRP does not conflict with
Specific Plan’s requirements as described in the Item 4 and 7 responses.

10. “And we ask that that be struck from the staff report because it seems to be a backdoor way of getting
those approved when there's no E.I.R. on that and it's not consistent with the Specific Plan.”

As noted in the Item 4 and 7 responses, temporary treatment of Landmark Village and Mission Village
wastewater at the VWRP is not in conflict with the Specific Plan. Prior CEQA compliance was not required
because temporary treatment at the VWRP was not proposed until the release of the Draft EIRs for both
Landmark Village and Mission Village. Draft EIRs for both projects, including the Landmark Village
Recirculated Draft EIR, have been the subject of extensive public review and comment as part of the County’s
environmental review process.

As stated in the Item 2 response, the environmental implications of the build-out of the VWRP to its capacity
were assessed in the SCVSD’s certified EIR for the 2015 Santa Clarita Valley Joint Sewerage System
Facilities Plan. The Newhall Ranch EIR, evaluated the environmental impacts related to development of the
Specific Plan, including construction of the NRWRP to a project level and the new sewerage facilities at a
programmatic level to serve the Specific Plan. The County is in the process of completing further CEQA
compliance at a project level for both Landmark Village and Mission Village.

11. “The addendum itself that … was passed … for the formation on the Sanitation District specifically says
that the wastewater treatment plant will be built in stages as the specific plan area is developed and will
ultimately be sized to treat up to 6.8 million gallons. So it, too, is not consistent with what is being said in
the Staff Report. So we wonder how the Sanitation District would have made an agreement like that
that's in violation of your environmental documents and the Specific Plan.”

There is no inconsistency between the Staff Report and the Specific Plan. The fact that the Staff Report only
addressed the temporary treatment of Newhall Ranch wastewater at the VWRP does not eliminate the Specific
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Plan requirement for the developer to build the NRWRP and other sewerage infrastructure to serve the Specific
Plan. For more information regarding consistency with the Specific Plan, see the Item 6 response. Regarding
claims of violating CEQA, please see the Item 10 response.

12. “Now we appear before you, and Newhall Land is claiming that they have this agreement with the
Sanitation -- actually Santa Clarita Valley Sanitation District of Los Angeles County to allow these 6,000
units to be treated in our existing Santa Clarita wastewater facilities. Those facilities are not reverse
osmosis plants. And if this is allowed, it will only create additional problem as far as the chlorides for
our community. The reverse osmosis plant that is required with this Newhall Treatment Plant that will
take care of chlorides. So definitely, they shouldn’t be allowed to use any other treatment plant.”

Discharge of Landmark Village and Mission Village wastewater to the VWRP will be temporary until
construction and startup of the NRWRP. The Landmark Village and Mission Village wastewater would neither
add to nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL. For further
explanation, see the Item 1 and 4 responses.

13. “And it’s a very, very expensive issue for our community. And we were promised that we would not be
funding anything for the Newhall Ranch.”

Temporary treatment of Landmark Village and Mission Village wastewater at the VWRP would neither add to
nor alleviate the SCVSD’s financial burden to comply with the Chloride TMDL as explained in the Item 1 and
4 responses.

14. “And if that’s what they're going to do, they have to have additional environmental analysis on it.”

As noted in the Item 10 response, the EIRs for both Landmark Village and Mission Village evaluate wastewater
disposal options including temporary treatment of Landmark Village and Mission Village wastewater at the
VWRP. There will be no temporary treatment at the VWRP, unless and until the Board has considered and
certified the project EIRs in accordance with CEQA.

Should you have any questions or concerns, please contact me, or Mr. Thomas J. LeBrun at
(562) 908-4288, extension 2751 or via email at tlebrun@lacsd.org.

cc: Board of Directors – Santa Clarita Valley Sanitation District
Department of Public Works
Regional Planning Commission

SRM:TJL:ddg





























Interconnection Agreement Between County Sanitation Districts Nos. 26

and 32 of Los Angeles County and the Newhall Land Farming Company

(January 9, 2002)
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Agricultural Resources



California Resources Agency, "Memorandum Regarding Resources Agency
Policy On Projects Involving Agricultural Land" (May 4, 2005)
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1
Final Programmatic Agreement

Newhall Ranch Resource Management and Development Plan Project COE050713A

PROGRAMMATIC AGREEMENT1
BETWEEN2

THE LOS ANGELES DISTRICT, U.S. ARMY CORPS OF ENGINEERS, AND3
THE CALIFORNIA STATE HISTORIC PRESERVATION OFFICER4

REGARDING5
THE NEWHALL RANCH RESOURCE MANAGEMENT AND DEVELOPMENT PLAN6

PROJECT,7
LOS ANGELES COUNTY, CALIFORNIA8

9
10

WHEREAS, the U. S. Army Corps of Engineers, Los Angeles District (“USACE”),11
under the authority of Section 404 of the Clean Water Act (33 U.S.C. §1344), plans to issue12
permits (“Undertaking”) to the Newhall Land and Farming Company (“Newhall” or “Permittee”)13
for the Newhall Ranch Resource Management and Development Plan Project (“project)” located14
in northern Los Angeles County, California; and15

16
WHEREAS, the USACE has determined that the Area of Potential Effects (“APE”)17

comprises the entire project area, and is shown graphically on page 4 of Appendix A; and18
19

WHEREAS, the USACE has determined the Undertaking will have an adverse effect on20
archaeological sites CA-LAN-2133 and CA-LAN-2233, determined to be eligible for listing in21
the National Register of Historic Places under criterion d, and has consulted with the California22
State Historic Preservation Officer ("SHPO") and the Advisory Council on Historic Preservation23
(“Council”), pursuant to 36 C.F.R. Part 800, regulations implementing Section 106 of the NHPA,24
as amended; and25

26
WHEREAS, the USACE has determined that historic property CA-LAN-962H, also27

determined to be eligible for the NHHP under criterion d, is located within the APE but has been28
purchased by the Archaeological Conservancy and it will therefore be avoided and is not further29
included in this programmatic agreement (“PA”); and30

31
WHEREAS, in accordance with 36 C.F.R. § 800.6(a)(1), the USACE has notified the32

Council of its adverse effect determination providing the specified documentation, and the33
Council has chosen not to participate in the consultation pursuant to 36 C.F.R. § 800.6(a)(1)(iii);34
and35

36
WHEREAS, the USACE has consulted with Newhall, the Fernandeño Tataviam Band of37

Mission Indians, ("Fernandeño Tataviam Band"), the San Fernando Band of Mission Indians, the38
LA City/County Native American Indian Community, Charles Cooke, Randy Guzman-Folkes,39
Beverly Salazar Folkes, and the California Department of Transportation regarding the effects of40
the Undertaking on historic properties and has invited them to participate in this PA as41
concurring parties; and42

43
NOW, THEREFORE, the USACE and the SHPO, collectively, referred to as44

"Signatories" or “Parties” shall ensure that the Undertaking is implemented in accordance with45
the following stipulations in order to take into account the effects of the Undertaking on historic46
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properties until this PA expires or is terminated.47
48

STIPULATIONS49
50

The Signatories shall ensure that the following measures are implemented.51
52

I. DEFINITIONS53
54

The definitions found at 36 CFR § 800.16 apply throughout this PA except where another55
definition is offered in this PA.56

57

II. DETERMINATION OF TREATMENT AND EFFECTS58
59

A. The USACE shall ensure that the Historic Properties Treatment Plan ("HPTP") entitled60
Research Design and Treatment Plan for CA-LAN-2133 and CA-LAN-2233 for the61
Newhall Ranch Resource Management and Development Plan, Los Angeles County,62
California (Appendix A) is implemented. The USACE shall further ensure the following63
measures are carried out by incorporating this PA as a special condition of any Clean64
Water Act Section 404 Permit ("Section 404 Permit") or Notices to Proceed (“NTP”)65
under the permit issued by the USACE to Permittee. If the Permittee fails to carry out66
the measures necessary to implement the HPTP, the USACE will take steps in good faith67
to enforce the permit conditions and/or revoke the Section 404 Permit.68

69
B. At any time following the execution of the PA, either Signatory may, in writing, propose70

that the HPTP be amended. The other Signatory and Concurring Parties shall have 3071
days following receipt to review and comment on the proposed amendment. Should72
either Signatory and/or Concurring Parties propose modifications or object to73
modifications within the stipulated time frame, the Signatories and Concurring Parties74
shall consult for no more than 30 days following receipt of the proposed modifications75
or of the objection to consider the modifications or to resolve the objection. If at the end76
of this time frame either Signatory and/or Concurring Parties object to the proposed77
modifications or if the objection is not resolved, the Signatories shall proceed in78
accordance with Stipulation VII(D), Dispute Resolution.79

80
C. Amendment of the HPTP will not require amendment of the PA.81

82
III. AMENDMENT OF THE APE83

84
A. The USACE may propose, in writing, that the APE be amended. SHPO and Concurring85

Parties shall have 30 days following receipt to review and comment on the proposed86
amendment. Should SHPO and/or Concurring Parties propose modifications or object to87
modifications within the stipulated time frame, the Signatories and Concurring Parties88
shall consult for no more than 30 days following receipt of the proposed modifications89
or of the objection to consider the modifications or to resolve the objection. If at the end90
of this time frame either Signatory and/or Concurring Parties object to the proposed91
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modifications or if the objection is not resolved, the Signatories shall proceed in92
accordance with Stipulation VII(D), Dispute Resolution.93

94
B. Amendment of the APE will not require amendment of the PA.95

96
IV. TREATMENT OF HUMAN REMAINS OF NATIVE AMERICAN ORIGIN97

98
A. The USACE shall consult with the Signatory and Concurring Parties regarding recovery,99

analysis, and disposition of human remains and associated grave goods, in accordance100
with applicable State of California laws.101

102
B. The Signatories agree that Native American burials and related items discovered during103

the implementation of the PA and the Undertaking will be treated in accordance with the104
requirements of 7050.5 (b) of the California Health and Safety Code. If, pursuant to105
7050.5 (c) of the California Health and Safety Code, the county coroner/medical106
examiner determines that the human remains are or may be of Native American origin,107
then the discovery shall be treated in accordance with the provisions of 5097.98 (a)-(d) of108
the California Public Resources Code. To the extent permitted under 5097.98 and109
5097.991 of the California Public Resources Code, the USACE will ensure any human110
remains and related items resulting from the work stipulated in this PA are returned by111
the Permittee to the Most Likely Descendant.112

113
V. REPORTING114

A. Except as limited by Stipulation VII(C), the USACE shall ensure that all draft and final115
reports resulting from actions pursuant to this PA are provided to the SHPO, Concurring116
Parties, and other interested persons. The SHPO shall have 30 days (after receipt) to117
provide comments on all draft reports. The USACE shall ensure that all reports are118
prepared pursuant to professional standards, the Secretary of the Interior’s Standards and119
Guidelines for Archaeological Documentation (as amended and annotated), and SHPO120
guidance.121

122
B. Annually following execution of this PA, beginning in October 2011, and biennially123

thereafter, the USACE shall provide to all parties to this PA a report that summarizes the124
USACE’s NTPs in relation to historic properties. Electronic reporting will be utilized as125
the preferred method to transmit this information.126

127
128

VI. DISCOVERIES AND UNANTICIPATED EFFECTS129
130

A. The HPTP includes procedures for managing the discovery of unanticipated cultural131
resources (see Appendix A). If the USACE determines that implementation of the HPTP132
or the Undertaking will affect a previously unidentified property that may be eligible for133
the National Register, or affect a known historic property in an unanticipated manner, the134
USACE will address the discovery, or unanticipated effect, in accordance 36 CFR Part135
800.13 and with those provisions of the HPTP that relate to the treatment of discoveries136
and unanticipated effects.137
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138
B. The USACE, at its discretion, may hereunder assume any discovered property to be139

eligible for inclusion in the National Register, and that compliance with this stipulation140
shall satisfy the requirements of 36 C.F.R. § 800.13(a)(2). The USACE agrees to include141
in its Section 404 Permit for the project a special condition requiring the Permittee to142
provide immediate notification if unanticipated cultural resources are discovered during143
project construction, to temporarily halt those activities, and to take steps to ensure that144
the area of the discovery is protected and secured. The USACE agrees to follow the145
procedures outlined in 36 C.F.R. § 800.13 if an unexpected archaeological discovery is146
made. Pursuant to 36 C.F.R. § 800.13, the USACE will notify SHPO and Concurring147
Parties within forty-eight (48) hours of the discovery. The notification shall describe the148
actions proposed by the USACE to resolve the adverse effects. The SHPO shall respond149
within seventy-two (72) hours of the notification. The USACE will ask the Concurring150
Parties to also respond within seventy-two (72) hours of the notification pursuant to 36151
C.F.R. § 800.13. The USACE shall take into account their recommendations, and then152
carry out the appropriate actions.153

154
VII. ADMINISTRATIVE STIPULATIONS155

156
A. STANDARDS157

158
1. Professional Qualifications. The USACE shall ensure that activities prescribed by159

Stipulations II, IV, V, and VI of this PA are carried out by, or under the direct160
supervision of, a person or persons meeting at a minimum the Secretary of the161
Interior's Professional Qualifications Standards (36 C.F.R. Part 61) in the appropriate162
disciplines.163

164
2. Historic Preservation Standards. All activities prescribed by Stipulations II, IV, V165

and VI of this PA shall conform to applicable standards and guidelines established by166
the Secretary of the Interior and SHPO.167

168
B. CURATION169

170
The USACE shall ensure that all materials and records resulting from the implementation171
of this PA are curated in accordance with 36 C.F.R. Part 79, except where an alternative172
plan for disposition of human remains is developed in the HPTP or Stipulation VI.173

C. CONFIDENTIALITY174
175

The Parties acknowledge that historic properties covered by this PA are subject to the176
provisions of Section 304 of the NHPA relating to the disclosure of archaeological site177
information and having so acknowledged, will ensure that all actions and documentation178
prescribed by this PA are consistent with Section 304 of the NHPA.179

180
D. RESOLVING OBJECTION181

182
1. Should SHPO object to the manner in which the terms of this PA are implemented,183
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the USACE will consult with the SHPO to resolve the objection. If the USACE184
determines that the objection cannot be resolved, the USACE shall forward all185
documentation relevant to the dispute, including the USACE’ proposed resolution, to186
the Council for their assistance in resolving the dispute. In the event the Council187
provides timely advice or comments, the USACE, prior to reaching a final decision188
on the dispute, shall prepare a written response that takes into account the189
recommendation or comment provided by the Council pertaining to the subject of the190
dispute, and provide them a copy of this written response.191

192
2. The USACE’s responsibility to carry out all actions under this PA that is not the193

subject of a dispute will remain unchanged.194
195

3. At any time during implementation of the terms of this PA, should a written objection196
pertaining to the PA be raised by a Concurring Party, the USACE shall immediately197
notify the SHPO about the objection and take the objection into account. The SHPO198
may comment on the objection to the USACE. The USACE shall consult with the199
objecting party for a period of no more than 30 days from the date of the objection.200
Within 14 days following closure of consultation, the USACE will render a decision201
regarding the objection and notify all parties of its decision in writing. In reaching its202
final decision the USACE will take into account all comments from the parties203
regarding the objection. Any dispute pertaining to the NRHP eligibility of historic204
properties covered by this PA will be addressed by the Signatories pursuant to 36205
CFR § 800.4(c)(2). The Signatories shall determine if Stipulation VII(D)(1) shall be206
implemented to resolve a dispute regarding the eligibility of such historic properties.207

208
4. The USACE may authorize any action subject to objection under this stipulation to209

proceed after the objection has been resolved in accordance with the terms of this210
stipulation.211

212
E. AMENDMENTS213

214
Either Signatory may at any time propose amendments, whereupon the Signatories shall215
consult among each other for no more than 30 days to consider such amendments216
pursuant to 36 C.F.R. §§ 800.6(c)(l) and 800.6(c)(7). This PA may be amended only upon217
the written agreement of the Signatories. Amendments to this PA shall take effect on the218
dates that they are fully executed by the Signatories.219

220
F. TERMINATION221

222
1. If a Signatory proposes to amend this PA, and it is not amended as provided for in223

Stipulation VII(E), or if either Signatory proposes termination of this PA for other224
reasons, the Signatory proposing termination shall notify the other Signatory in225
writing, explain the reasons for proposing termination, and consult with the other226
Signatory for at least 30 days to seek alternatives to termination. Such consultation227
shall not be required if the USACE proposes termination because the Undertaking no228
longer meets the definition set forth in 36 C.F.R. § 800.16(y).229
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230
2. Should such consultation result in an agreement on an alternative to termination, then231

the Signatories shall proceed in accordance with the terms of that agreement.232
233

3. Should such consultation fail, the Signatory proposing termination may terminate this234
PA by promptly notifying the other Signatory in writing. Termination hereunder shall235
render this PA without further force or effect.236

237
4. If this PA is terminated hereunder, and if the USACE determines that the Undertaking238

will nonetheless proceed, then the USACE shall either consult in accordance with 36239
C.F.R. § 800.6 to develop a new PA or request the comments of the Council pursuant240
to 36 C.F.R. Part 800.241

242
G. DURATION OF THE PA243

244
1. Unless terminated pursuant to Stipulation VII(F), another agreement executed for the245

Undertaking supersedes it, or the Undertaking itself has been terminated, this PA will246
remain in full force and effect until the USACE, in consultation with SHPO,247
determines that all aspects of the Undertaking have been completed and that all terms248
of this PA have been fulfilled in a satisfactory manner. Upon a determination by249
USACE that all aspects of the Undertaking have been completed and that all terms of250
this PA have been fulfilled in a satisfactory manner, the USACE will notify SHPO251
and concurring parties of this PA in writing of the agency’s determination. This PA252
will terminate and have no further force or effect on the day that the USACE so253
notifies SHPO.254

255
2. The terms of this PA shall be satisfactorily fulfilled within ten (10) years following256

the date of execution by SHPO. If the USACE determines that this requirement257
cannot be met, the Signatories will consult to reconsider its terms. Reconsideration258
may include continuation of the PA as originally executed, amendment, or259
termination and the employment of a replacement agreement document. In the event260
of termination, the USACE will comply with Stipulation VII(F)(4) if it determines261
that the Undertaking will proceed notwithstanding termination of this PA.262

263
H. EFFECTIVE DATE264

265
This PA and any amendments will take effect on the date that it has been executed by the266
SHPO. Execution of this PA by the USACE and SHPO, its subsequent transmittal by the267
USACE to the Council in accordance with 36 C.F.R. § 800.6(b)(1)(iv), and268
implementation of its terms, evidences that the USACE has afforded the Council an269
opportunity to comment on the Undertaking and its effect on historic properties and that270
the USACE has taken into account the effects of the Undertaking on historic properties.271
The Signatories to this PA represent that they have the authority to sign for and bind the272
entities on behalf of whom they sign.273

274
275
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339
BEVERLY SALAZAR FOLKES340

By:_____________________________________________Date:_______________________341

Name: __________________________________________342

Title: ___________________________________________343
344
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APPENDIX A:345

346
RESEARCH DESIGN AND TREATMENT PLAN FOR CA-LAN-2133 AND CA-LAN-347

2233 FOR THE NEWHALL RANCH RESOURCE MANAGEMENT AND348
DEVELOPMENT PLAN PROJECT, LOS ANGELES COUNTY, CALIFORNIA349



APPENDIX A:

RESEARCH DESIGN AND TREATMENT PLAN FOR CA-LAN-2133 AND CA-LAN-
2233 FOR THE NEWHALL RANCH RESOURCE MANAGEMENT AND

DEVELOPMENT PLAN PROJECT, LOS ANGELES COUNTY, CALIFORNIA

APPENDIX A CONTAINS CONFIDENTIAL
INFORMATION RETAINED BY THE PUBLIC

AGENCIES
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APPENDIX B:350
351

MEMORANDUM OF AGREEMENT BETWEEN NEWHALL LAND AND FARMING352
COMPANY AND THE FERNANDEÑO TATAVIAM BAND OF MISSION INDIANS353

354









APPENDIX F4.23

Global Climate Change



Court Appeal, San Diego County – June 10, 2011



 

 

Filed 6/10/11; pub. order 7/8/11 (see end of opn.) 

 

COURT OF APPEAL, FOURTH APPELLATE DISTRICT 

 

DIVISION ONE 

 

STATE OF CALIFORNIA 

 

 

CITIZENS FOR RESPONSIBLE 

EQUITABLE ENVIRONMENTAL 

DEVELOPMENT, 

 

 Petitioner and Appellant, 

 

 v. 

 

CITY OF CHULA VISTA, 

 

 Respondent; 

 

  D057779 

 

 

 

  (Super. Ct. No. 37-2009-00095947- 

  CU-TT-CTL) 

 

TARGET CORPORATION, 

 

 Real Party in Interest. 

 

 

 

 APPEAL from a judgment of the Superior Court of San Diego County, Ronald 

S. Prager, Judge.  Affirmed in part, reversed in part, and remanded with directions. 

 

 Following preparation of an initial study under the California Environmental 

Quality Act (Pub. Resources Code, §§ 21000-21178.1; undesignated statutory 

references are to this code), the City of Chula Vista (City) adopted a mitigated 

negative declaration (MND) with respect to a project to replace a store operated by 

Target Corporation (Target), a smog check facility, and a small market (the existing 
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facilities) with a new larger Target store (the Project).  Citizens for Responsible 

Equitable Environmental Development (Citizens) filed a petition for writ of mandate 

in the trial court against the City.  Citizens appeals from the denial of the petition. 

 Citizens contends the trial court erred because there is substantial evidence of a 

fair argument that the Project may have a significant environmental impact on:  

hazards or hazardous materials; air quality for sensitive receptors; particulate matter 

and ozone; and greenhouse gas emissions and global climate change. 

 We conclude that the judgment denying Citizens's petition for a writ of mandate 

must be reversed to the extent it concluded that Citizens had not presented a fair 

argument that hazards and hazardous materials from the Project may create a 

potentially significant adverse environmental impact.  In all other respects, the 

judgment is affirmed. 

FACTUAL AND PROCEDURAL BACKGROUND 

 The Project site is a 9.9-acre shopping center parcel at the northwestern corner 

of North Fourth Avenue and C Street in Chula Vista, California.  The Project proposes 

to demolish the existing facilities and replace them with a new Target store, resulting 

in a net size increase of 9,844 square feet of commercial development.  The Project 

would increase the site's green space from 3.17 percent to 10.6 percent, and provide 

drainage facility improvements. 

 In November 2008, Target applied for the Project's preliminary environmental 

review.  In January 2009, the City circulated its initial study which determined that the 

Project may cause potentially significant impacts and required Target to comply with a 
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series of mitigation measures set forth in the MND and an associated mitigation 

monitoring and reporting program (monitoring program).  The City received no 

comments during the public review period.  The MND concluded that the Project 

could have significant environmental impacts in the areas of air quality, geology and 

soils, hazards and hazardous material, hydrology and water quality, and 

traffic/transportation, but that those impacts could be mitigated.  In June 2009, the 

City's planning commission recommended that the City Council approve the Project. 

 On July 13, 2009, the day before the City Council meeting, Citizens submitted a 

letter along with a CD-ROM containing thousands of pages of materials, asking that 

the council deny the Project.  The following day, the City responded to each of the 

concerns raised by Citizens.  After receiving no oral comments at the meeting, the City 

Council voted to approve the MND, monitoring program, and amend the zoning map.  

Citizens filed this action challenging the City's approval of the Project without 

preparing an environmental impact report (EIR). 

 The trial court issued a tentative ruling denying the petition for writ of mandate, 

and the parties submitted to the ruling.  The court filed a judgment, and Citizens timely 

appealed. 

DISCUSSION 

I.  Standard of Review 

 An EIR must be prepared "whenever it can be fairly argued on the basis of 

substantial evidence that the project may have significant environmental impact."  (No 

Oil, Inc. v. City of Los Angeles (1974) 13 Cal.3d 68, 75 (No Oil).)  Under the fair 
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argument standard, we determine whether there is substantial evidence in the record to 

support a fair argument that the project may have a significant effect on the 

environment.  (Cal. Code Regs., tit. 14, § 15064, subd. (f)(1).)  (References to the 

"Guidelines" refer to title 14 of the California Code of Regulations.)  Whether a fair 

argument exists is a question of law that we review de novo, with a preference for 

resolving doubts in favor of environmental review.  (Pocket Protectors v. City of 

Sacramento (2004) 124 Cal.App.4th 903, 928.)  Although our review is de novo and 

nondeferential, we must give the lead agency the benefit of the doubt on any 

legitimate, disputed issues of credibility.  (Ibid.) 

 Under the fair argument standard, a project "may" have a significant effect 

whenever there is a "reasonable possibility" that a significant effect will occur.  (No 

Oil, supra, 13 Cal.3d at pp. 83-84.)  Substantial evidence, for purposes of the fair 

argument standard, includes "fact, a reasonable assumption predicated upon fact, or 

expert opinion supported by fact."  (§ 21080, subd. (e)(1).)  Substantial evidence is not 

argument, speculation, unsubstantiated opinion or narrative, evidence that is clearly 

inaccurate or erroneous, or evidence of social or economic impacts unrelated to 

physical impacts on the environment.  (§ 21080, subd. (e)(2).) 

II.  Hazards and Hazardous Materials 

 Citizens asserts the record contains substantial evidence of a fair argument that 

the Project may have a significant environmental impact due to contaminated soil, and 

the evidence does not show that the potential impact will be mitigated to a level of 

insignificance.  We agree. 
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 The MND notes that a gas station, formerly operating on a portion of the 

Project site, created environmental contamination "beneath the site" from leaking 

underground storage tanks and product lines.  Since 1990, the groundwater at the site 

has been monitored.  In 1996, "[c]onfirmatory soil sampling" was conducted.   In 

2008, a corrective action plan was created to reduce the remaining methyl tertiary 

butyl ether on the property.  The Project's monitoring program indicates that the 

mitigation measures outlined in the corrective action plan must be complied with 

before building permits are issued.  The MND anticipated that the required 

remediation would be completed before grading started, and if not completed, would 

continue during the grading activities. 

 The City asserts that the building permit stage is an acceptable deadline for 

completion of the remediation activities because it is groundwater that is contaminated 

and not soils; and existing groundwater contamination will not be affected by grading 

activities.  The record, however, suggests otherwise. 

 The Guidelines define "substantial evidence" as "enough relevant information 

and reasonable inferences from this information that a fair argument can be made to 

support a conclusion, even though other conclusions might also be reached."  

(Guidelines, § 15384, subd. (a).)  Here, the MND suggests that pollutants leaking from 

underground storage tanks contaminated the soil underneath the Project site before 

reaching the groundwater.  Although the building permits are conditioned on 

compliance with the corrective action plan, it is unknown what, if any, mitigation 

measures in this plan address contaminated soils as the corrective action plan is not 
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part of the record.  Thus, it can be fairly argued that the Project may have a significant 

environmental impact by disturbing contaminated soils. 

 Accordingly, the matter must be remanded to the trial court to determine 

whether the corrective action plan addresses contaminated soil.  In the event the trial 

court determines that the corrective plan does not address contaminated soil, it is to 

order an EIR. 

III.  Air Pollution Impact on Sensitive Receptors 

 "Sensitive receptors" include children.  Citizens contends that there are at least 

four schools and pre-schools within a mile of the Project, and that the nearest 

residence is within 500 feet of the Project; however, the MND does not mention 

sensitive receptors and merely identifies mitigation measures designed to reduce dust 

and exhaust emissions.  It asserts that the Project will emit hazardous air pollutants, 

particularly diesel exhaust, during construction and normal operations, and that the 

emission of these pollutants warranted a health-risk assessment or, at a minimum, a 

health-risk screening.  Because there is no analysis of the environmental impact of 

these pollutants, Citizens claims it is impossible to tell if the mitigation measures 

identified in the MND will be effective at reducing the sensitive-receptor impact to a 

level of insignificance.  Thus, it concludes there is substantial evidence of a fair 

argument that the Project may have a significant impact by exposing sensitive 

receptors to increased air pollution.  We disagree. 

 An "Air Quality Assessment" prepared for the Project analyzed potential air 

quality impacts caused by construction and operation of the Project.  The Air Quality 
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Assessment states that a project would have a significant environmental impact if it 

would expose sensitive receptors, such as children or the elderly, to substantial 

pollutant concentrations.  As required by the Guidelines, the Air Quality Assessment 

evaluated, among other things, whether the Project would expose sensitive receptors to 

substantial pollutant concentrations. 

 To determine whether the Project would produce emissions that could violate 

any air quality standard or contribute substantially to an existing or projected air 

quality violation, the City was guided by the CEQA Air Quality Handbook created by 

the South Coast Air Quality Management District (the District).  The District is the 

agency responsible for regulating nonvehicular air pollution in certain counties in 

southern California.  (Communities for a Better Environment v. South Coast Air 

Quality Management Dist. (2010) 48 Cal.4th 310, 317.)  The District typically requires 

a health risk assessment of diesel particulate matter for projects that:  (1) generate 

substantial truck traffic (such as a warehouse distribution center or a truck stop), or (2) 

substantially increase truck traffic over existing levels. 

 The Air Quality Assessment concluded that the Project would not significantly 

impact traffic, and determined that emissions associated with construction and 

operation of the Project did not exceed any air quality significance thresholds.  Thus, 

there was no need for the City to conduct a health-risk assessment or screening.  

Citizens has not cited any evidence in the record to dispute these conclusions. 

 Finally, although a box in the initial study was marked to show that the impact 

of the Project with regard to exposing sensitive receptors to substantial pollutant 
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concentrations would be "less than significant with mitigation incorporated" (italics 

added), it appears this box was marked in error as the Air Quality Assessment 

established that the Project would not exceed any air quality significance thresholds.  

Additionally, the mitigation measures specified in the MND do not relate to mitigating 

pollution for sensitive receptors; rather, they relate to best management practices to 

control dust and reduce air emissions during construction activities, and design 

features in the Project to reduce greenhouse gas emissions. 

 Accordingly, we conclude there is no substantial evidence of a fair argument 

that the Project may have a significant impact by exposing sensitive receptors to 

increased air pollution. 

IV.  Cumulative Impact on Particulate Matter and Ozone 

 The federal Clean Air Act (42 U.S.C. § 7401 et seq.) requires that the United 

States Environmental Protection Agency establish national air quality standards.  (42 

U.S.C. § 7409(a), (b).)  Additionally, the California Air Resources Board established 

its own standards for California.  (Health & Saf. Code, § 39606, subd. (a)(2).)  Areas 

that do not meet national or state standards for a particular pollutant are considered to 

be nonattainment areas for that pollutant.  (42 U.S.C. § 7407(d).) 

 Citizens notes that the Air Quality Assessment indicated that the region where 

the Project is located is in nonattainment of federal standards for 8-hour ozone and in 

nonattainment of state standards for ozone and particulate matter.  Citizens concludes 

that the Project may have a significant cumulative air-quality impact due to its 
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contribution of particulate matter and NOx (an ozone precursor) in a nonattainment 

area.  The record does not support Citizens's assertion. 

 The Air Quality Assessment evaluated whether the Project would result in a 

cumulatively considerable increase of particulate matter, or exceed quantitative 

thresholds for ozone precursors.  To determine whether the Project would 

cumulatively increase net particulate matter or exceed quantitative thresholds for 

ozone precursors for which the San Diego air basin is in nonattainment, the City 

evaluated Project emissions against the significance thresholds established by the 

District.  (Guidelines, § 15064.7 [The lead agency may rely on a threshold of 

significance standard to determine whether a project will cause a significant 

environmental effect.].)  For nonattainment pollutants, the Air Quality Assessment 

concluded that the Project could potentially result in "a cumulatively considerable net 

increase in these pollutants and thus could have a significant impact on the ambient air 

quality" if the emissions exceeded the screening level thresholds. 

 A table in the Air Quality Assessment shows the screening level criteria for 

impacting air quality.  Other tables list the screening level criteria for various 

emissions during construction and operation of the Project, along with estimated 

emissions during construction and operation of the Project.  These tables show that the 

net emissions increases over the existing amounts are below the significance level for 

all pollutants.  

 Although the Project will contribute additional air pollutants to an existing 

nonattainment area, these increases are below the significance criteria and are thus 
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considered to have no significant impact on ambient air quality based on the standard 

articulated in the Air Quality Assessment.  Citizens has not presented any evidence to 

contradict the conclusion in the Air Quality Assessment that these increases are below 

the significance criteria, nor does it assert that the Air Quality Assessment articulated 

an erroneous standard for determining whether the increases in nonattainment 

pollutants have a significant impact on ambient air quality.  Thus, we conclude no fair 

argument exists that the Project will cause a significant unavoidable cumulative 

contribution to an air quality impact. 

V.  Cumulative Impact on Greenhouse Gas Emissions and Climate Change 

 The Air Quality Assessment shows that greenhouse gas emissions come from a 

variety of sources, including waste, and that waste generates two percent of total 

greenhouse gas emissions.  Citizens argues that the Air Quality Assessment 

underestimated the Project's contribution to greenhouse gases because it failed to 

include waste as a greenhouse gas producer in its inventory.  Citizens contends that 

because the store will be larger, it is reasonable to assume that it will generate more 

waste. 

 While the proposed Target store will be larger, Citizens's assumption that it will 

generate more waste is erroneous as the proposed store will maintain the existing 

dumpster, which will be emptied at the same frequency as the existing Target store.  

Thus, the increased store size is not projected to increase waste, or greenhouse gas 

emissions generated from waste.  Moreover, Citizens's argument ignores that the 

Project eliminated two existing facilities that generated waste, a market and a smog 
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check facility.  Taking into account the elimination of these waste producers, it is more 

reasonable to assume that the Project will result in a net decrease of waste and 

resultant greenhouse gas emissions.  Thus, under these facts, the City did not err when 

it failed to include waste as a source of greenhouse gas emissions. 

 Citizens observes that the Air Quality Assessment indicated that the first part of 

the threshold of significance for the Project's greenhouse gas emissions and climate 

change impacts was whether the Project would "[c]onflict with or obstruct the goals or 

strategies of the California Global Warming Solutions Act of 2006 (AB 32) or its 

governing regulation."  As a preliminary matter, Citizens takes issue with the City's 

use of AB 32 as the significance threshold.  It asserts that the Project exceeds the 

significance thresholds under three other well-recognized potential thresholds of 

significance.  As such, it contends that a fair argument exists that the Project will 

significantly impact greenhouse gas emissions and climate change. 

 Citizens does not contend, however, that there is one universally accepted 

significance threshold, and that the City erred by utilizing AB 32.  Rather, the Air 

Quality Assessment made clear that, while guidelines were being proposed, none 

existed at that time for determining the impact of a project on greenhouse gas 

emissions or climate change.  Accordingly, the Air Quality Assessment noted that lead 

agencies may exercise their discretion on what criteria to use.  (Guidelines, § 15064(b) 

["The determination of whether a project may have a significant effect on the 

environment calls for careful judgment on the part of the public agency involved, 

based to the extent possible on scientific and factual data."].) 
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 Effective March 18, 2010, the Guidelines were amended to address greenhouse 

gas emissions.  (Guidelines, § 15064.4.)  The amendment confirms that lead agencies 

retain the discretion to determine the significance of greenhouse gas emissions and 

should "make a good-faith effort, based to the extent possible on scientific and factual 

data, to describe, calculate or estimate the amount of greenhouse gas emissions 

resulting from a project."  (Guidelines, § 15064.4(a).)  When assessing the significance 

of impacts from greenhouse gas emissions on the environment the lead agency should 

consider:  the extent the project may increase or reduce greenhouse gas emissions; 

whether the project emissions exceed a threshold of significance that the lead agency 

determines applies to the project; and the extent the project complies with regulations 

or requirements adopted to implement a statewide, regional, or local plan for the 

reduction or mitigation of greenhouse gas emissions.  (Guidelines, § 15064.4(b).)  

Thus, under the new guidelines, lead agencies are allowed to decide what threshold of 

significance it will apply to a project. 

 Here, the City properly exercised its discretion to utilize compliance with AB 

32 as the threshold.  Accordingly, we reject Citizens's argument that the City erred by 

not applying a different threshold. 

 We also reject Citizens's argument that the standard and analysis used by the 

City were arbitrary and unsubstantiated.  AB 32 sets a target of reducing greenhouse 

gas emissions to 2000 levels by 2010 and 1990 levels by 2020.  The Air Quality 

Assessment estimated that to reach 2000 levels by 2010 required 11 percent below 

business as usual emissions; and to reach 1990 levels by 2020 required 25 percent 
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below business as usual emissions.  The Air Quality Assessment then established a 

target of 20 percent below business as usual as the appropriate standard, and not the 25 

percent below business as usual that would be needed to be consistent with the 

estimate for reaching 1990 levels by 2020, stating that this is "an appropriate midpoint 

between the 2010 and 2020 targets set forth in AB 32 considering the timeframe for 

Project operations is within these dates." 

 Citizens contends that the City arbitrarily picked a number falling somewhere 

between the 2010 and 2020 targets, and that the standard selected was not supported 

by substantial evidence.  Citizens is correct that the Air Quality Assessment 

established a target of 20 percent below business as usual as the appropriate standard, 

and not the 25 percent below business as usual that would be needed to be consistent 

with AB 32.  However, the Air Quality Assessment ultimately concluded that, with 

implementation of emission reduction programs, the Project would reduce greenhouse 

gas emissions by 29 percent by 2020.  This is four percent more than the AB 32 goal 

of 25 percent.  Thus, it is irrelevant whether the Air Quality Assessment utilized a 20 

percent reduction or a 25 percent reduction as the target, because the 29 percent 

reduction exceeded both goals. 

 The record supports the 29 percent reduction.  The Air Quality Assessment 

listed the operational emissions for "business as usual" for the existing Target store 

and the proposed store at 8,280 metric tons per year and 10,337 metric tons per year, 

respectively.  Thus, under "business as usual" the proposed Target store would 

increase greenhouse gas emissions by 2,057 metric tons.  However, through the 
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implementation of energy saving measures, the operational greenhouse gas emissions 

for the proposed store is reduced to 7,381 metric tons per year, or 2,956 metric tons 

less than "business as usual."  This amounts to a 29 percent reduction from business as 

usual. 

 Finally, Citizens argues that even assuming consistency with the goals of AB 

32 was the proper significance threshold and that the 29 percent reduction cited in the 

Air Quality Assessment is accurate, the Project does not achieve a 33 percent 

reduction below the business as usual threshold required for San Diego County as set 

forth in an "On-Road Transportation Report" (the Report) which is a component of the 

San Diego County Greenhouse Gas Inventory.  As we explained above, the City had 

the discretion to not adopt this different threshold.  Thus, we do not respond to 

Citizens's arguments premised on this different inventory.  In any event, the Report 

acknowledged that AB 32 does not require cities or counties to reduce emissions by a 

certain amount, and noted that the required reductions listed were "theoretical." 

 In summary, we conclude no fair argument exists that the Project will have a 

significant greenhouse gas emissions and climate change impact. 

DISPOSITION 

 The judgment denying appellant's petition for writ of mandate is reversed to the 

extent it concluded that appellant had not presented a fair argument that hazards and 

hazardous materials from the Project may create a potentially significant adverse 

environmental impact.  In all other respects, the judgment is affirmed.  On remand, the 

trial court shall determine whether the corrective action plan addresses contaminated 
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soil.  In the event the trial court determines that the corrective plan does not address 

contaminated soil, it is to order an EIR.  The parties are to bear their own appellate 

costs. 

 

 

      

MCINTYRE, J. 

 

WE CONCUR: 

 

 

  

 MCDONALD, Acting P. J. 

 

 

  

 AARON, J. 
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Summary of Existing Emissions



To: Alex Herrell (Newhall Land and Farming Company) Existing Conditions 
From: Shari Libicki, David Weaver (ENVIRON) April 29, 2010 

  ENVIRON 

Summary of Existing Emissions 
This appendix summarizes ENVIRON International Corporation’s (ENVIRON) 
estimates for existing greenhouse gas (GHG) emissions associated with the project site.   
 
By way of background, the applicant periodically leases the Landmark Village area to the 
movie industry for set locations.  Minor existing on-site structures within the Landmark 
Village area include employee houses, an oil company office, and miscellaneous 
structures.  Portions of the Landmark Village area are leased for cattle grazing and 
agricultural operations. All existing emission sources would be eliminated during project 
buildout.   
 
In light of the existing conditions, ENVIRON evaluated the following sources that 
currently exist on the project site: 

 
1. Farmland/Agricultural Operations 

a. Water use 
b. Fertilizer 
c. Equipment 

 
Please note that emissions associated with the periodic lease of the Landmark Village 
area to the movie industry were not accounted for in this emissions estimate as such 
activities are intermittent, limited, and unpredictable.  Additionally, the emissions 
estimate does not account for the minor existing structures within the Landmark Village 
area due to the lack of data for these accessory structures.  Finally, the cattle grazing and 
ranching activities were not accounted for as the lease of the project site for such uses is 
minimal.  Because the emissions estimate does not fully account for these existing 
emission sources, the estimate likely understates existing emission levels on the project 
site.   
 
That said, ENVIRON estimated the emissions associated with existing site conditions, 
and particularly farmland, to be roughly 553 metric tonnes of CO2e per year (Table 2).   
 
Farming/Agricultural Operations 
Table 1 outlines ENVIRON’s approach to calculating GHG emissions from farming 
operations that would be eliminated due to project buildout.  GHG emissions include 
indirect emission associated with estimated water use, and direct emissions associated 
with fertilizer and equipment use.  A variety of crops currently is grown on the site; 
however, because of limited data availability, ENVIRON relied upon general crop water 
use factors, general corn fertilizer factors, and general barley equipment-use factors.  
ENVIRON does not expect these assumptions to systematically over- or under-estimate 
actual emissions.  ENVIRON then used appropriate emission factors to determine GHG 
emissions from water use, fertilizer emissions, and equipment fuel use. 
 



Existing Conditions

Description Activity Data Units Source(s)
Area of disturbed farmland 341 acres Landmark Village Climate Change Technical Report
US average amount of water used for 
irrigation, in 2003 1.65

acre‐feet water/acre 
irrigated

USDA. Farm and Ranch Irrigation Survey (2003).  Table E (PDF page 20). (available from: 
http://www.agcensus.usda.gov/Publications/2002/FRIS/fris03.pdf Accessed April 9, 2010).

Total acre‐feet used 563 acre‐feet Calculations: Area of disturbed farmland * US average amount of water used for irrigation, in 2003
kWh/acre‐foot 3,170 kWh/acre‐foot Chino estimate.  Landmark Village Climate Change Technical Report
Electricity use for water 1,783,601 kWh/year Calculations: Total acre‐feet used x kWh/acre‐foot

Crop grown on an acre, per year 3,421 kg

Source: US Life Cycle Inventory (via SimaPro). "Corn, at field/kg/US". Included processes: Initially derived 
from data on farming of corn on 1 planted acre for 1 year ( yield=3421kg). The module includes: ‐ seed 
production, ‐ tillage,  ‐ fertilizer and pesticide application,  ‐ crop residue management,  ‐ irrigation, ‐ 
harvesting. Remark: Agricultural Crop Production, Harvested acres represent 91% of the planted acres 
(1998‐2000 US average). 1 bu (corn) = 56 lbs. The impacts of producing 1 kg of seed are assumed equal to 
those of producing 1kg of grain. 

Nitrogen fertilizer required to produce 
1 kg of crop 0.0169 kg Ibid.
Nitrogen fertilizer required for one 
acre of crop production 57.7 kg Calculations: Crop grown on an acre, per year x Nitrogen fertilizer required to produce 1 kg of crop

Nitrogen fertilizer required for acreage 19,690 kg Calculations: Area of disturbed farmland x Nitrogen fertilizer required for one acre of crop production

N2O Emission Factor for emissions 
from N inputs 1%

UNFCCC Clean Development Mechanism. “Estimation of direct nitrous oxide emission from nitrogen 
fertilization” Page 3. (Available from:  http://cdm.unfccc.int/methodologies/ARmethodologies/tools/ar‐
am‐tool‐07‐v1.pdf Accessed April 10, 2010)

Total N2O Emissions 197 kg Calculations: Nitrogen fertilizer required for acreage x N2O Emission Factor for emissions from N inputs

Total N2O Emissions (in CO2e) 61,040 kg Calculations: Total N2O Emissions * GWP of N2O using IPCC Second Assessment Report references (310)

Tractor diesel fuel usage rate 6 gallons/acre
USDA estimates that the typical cropping and tillage system in the area requires six gallons of diesel per 
acre of barley.  

Diesel fuel usage for acreage 2,046 gallons Calculations: Area of disturbed farmland * Tractor diesel fuel usage rate

Acronyms:
bu ‐ bushel
CO2e ‐ carbon dioxide equivalents
GWP ‐ global warming potential
hp ‐ horsepower

kg ‐ kilogram
kW ‐ kilowatts
kWh ‐ kilowatt‐hour
lb ‐ pound
N ‐ nitrogen
N2O ‐ nitrous oxide

UNFCCC ‐ United Nations Framework 
Convention on Climate Change

IPCC ‐ Intergovernmental Panel on Climate Change

USDA ‐ Unites States Department of Agriculture

Table 1 ‐ Baseline Conditions
FARMING

Existing Conditions Page 1 of 2 ENVIRON



Existing Conditions

Description Emissions Units Source(s)

Energy use associated with water 471 tonnes CO2e
Calculations: 582.7 lbs per MWh/2,205 lbs per metric ton x Electricity use for water / 1000 kWh per MWh. 
The Landmark Village 2010 RPS emission factor is 582.7 lbs CO2/MWh.

N2O emissions associated with 
fertilizer use 61 tonnes CO2e Calculations: Total N2O Emissions (in CO2e) / 1000 kg per metric ton

Diesel fuel usage 21 tonnes CO2e

Calculations: Diesel fuel usage * 10.15 kg CO2 per gallon / 1000 kg per metric ton. 10.15 kg CO2 is 
produced by combusting one gallon of diesel fuel. This data is from The Climate Registry's General 
Reporting Protocol, Table 13.1. 

TOTAL EMISSIONS 553 tonnes CO2e

Acronyms:
bu ‐ bushel
CO2e ‐ carbon dioxide equivalents
kg ‐ kilogram
kWh ‐ kilowatt‐hour
lb ‐ pound
MWh ‐ megawatt‐hour
RPS ‐ renewable portfolio standard

Table 2 ‐ Baseline Conditions
TOTAL EMISSIONS

Existing Conditions Page 2 of 2 ENVIRON
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INTRODUCTION 

 In October of 2009, Respondents Kern County and its Board of 

Supervisors (“Respondents”) approved Tejon Mountain Village (“TMV” or 

the “Project”), a massive luxury resort development to be located in the 

Tehachapi Mountains east of Interstate 5.  Appellants, four public interest 

organizations composed of environmental advocates, environmental justice 

advocates, Native Americans and local residents (“Appellants”), challenged 

the approval of the Project for its violation of the California Environmental 

Quality Act (“CEQA”) and the Government and Water Codes.  A hearing 

was held before the Honorable Kenneth C. Twisselman, II, Judge of the 

Superior Court of Kern County, on November 5, 2005, with an order 

denying Appellants’ petition for writ of mandate and judgment in favor of 

Respondents being entered on December 8, 2010.  (CT 3:823.)1  Notice of 

entry of the order was served on Appellants by mail on December 10, 2010, 

and filed with the Superior Court on December 13, 2010.  (CT 3:852A.)  

The order being the final judgment of this matter, Appellants filed their 

Notice of Appeal on February 8, 2011.  (CT 3:862.)   

 The TMV site is located on Tejon Ranch, the largest single privately-

owed property in California.  It is one of three major developments proposed 

for the ranch, which has been used almost exclusively for ranching, hunting, 

agriculture, and some mining for its entire post-colonial ownership.  The 

property was historically home to several Native American tribes, all of 

whom were displaced and dispossessed of their homes in the latter part of 

                                                                 

 1 Citations to the Clerk’s Transcript on Appeal are in the format 
(CT[volume number]:[page number]); citations to the Administrative 
Record are in the format ([volume number]:[page number]). 
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the 19th century but whose burial sites, ruins of villages, and other cultural 

resources still remain. 

 Much of Tejon Ranch, including all of the TMV site, has even longer 

been home to the California condor, one of the world’s most endangered 

species and the subject of one of this country’s greatest and most expensive 

wildlife recovery efforts.  Its operation as a cattle ranch and hunting 

grounds—and its concomitant lack of development—is largely responsible 

for the continued survival of the last remaining condors before the start of 

the recovery program. 

 The rugged and steep Project site, sitting in the confluence of three 

major valleys, connecting three separate mountain ranges, and straddling 

multiple earthquake faults including the San Andreas, has for years resisted 

much of the urban growth and industrial agriculture pressures borne by 

surrounding areas.  Despite these impediments, along with the site’s sharing 

of three of the most polluted air districts in the state and its being nearly 

devoid of reliable natural surface water, Tejon Ranch now seeks to capitalize 

on its investment and build a sprawling luxury golf and vacation-home 

resort on nearly 26,000 acres in the heart of the ranch.   

 The TMV proposal, so dependent on the aesthetic appeal of its 

beautiful and wild surroundings, would sadly destroy most of those 

qualities: laundering water in its water banks to secure short-term 

entitlements; unsustainably pumping groundwater to keep its signature 

Castac Lake full of glistening water; replacing prime condor foraging habitat 

with a controlled, artificial feeding program; adding thousands of vehicle 

trips and their exhaust to an already overburdened and polluted region; 

destroying dozens of Native American cultural sites, many or most of which 

are now unknown to the area’s Native Americans themselves; and placing 



 3

thousands of people in harm’s way in an area known almost as much for its 

parched, tinderbox landscape as it is for its condors and “Grapevine” of a 

highway. 

 Respondents’ approval of the Project, through their certification of the 

Project’s Environmental Impact Report (“EIR”) and granting of other 

approvals, violated CEQA, the Water Code, Government Code, and failed to 

comply with the procedures required by law.  The trial court should be 

instructed to set aside the Project approval and the EIR and order that 

Respondents and Real Parties in Interest be barred from acting to implement 

the Project unless and until Respondents prepare and circulate for public 

comment a legally adequate EIR. 

 

STATEMENT OF FACTS 

 The Tejon Mountain Village project is located entirely on land owned 

by the Tejon Ranch Company, approximately 60 miles north of Los Angeles 

and 40 miles south of Bakersfield just east of Interstate 5.  (12:3435.)  The 

Project site consists of approximately 26,417 acres of mixed terrain, 

including steep and rugged hillsides and ridgelines, oak woodlands, and 

savannah grasslands.  (13:3621.)  It is currently undeveloped, being used 

primarily as open ranchland but also for hunting and film production.  

(13:3624.)  The Project would consist of 3,450 residences, up to 160,000 

square feet of commercial development, two golf courses, riding and hiking 

trails, two helipads, community centers, and various assorted utility and 

infrastructure facilities.  (13:3621.)  The Project would be primarily a low-

density development, scattering approximately 7,867 acres of developed 

land throughout the 26,417 acre Specific Plan site.  The remaining 21,335 
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acres would remain ranchlands and various degrees of open space.  

(13:3629-33.)   

 TMV will require 2,900 acre-feet per year (“AFY”) of water; 

approximately 2,100 AFY of potable water and 800 AFY of non-potable 

water.  (75:21738.)  The EIR, relying heavily on a Water Supply Assessment 

(“WSA”) prepared by the Tejon-Castac Water District (“TCWD”), identifies 

three sources for this water: the State Water Project, stockpiled water in 

water banks, and recycled water from a yet-to-be-built facility.  (17:5048, 

81:23393-94.)  Both the stockpiled water in the water banks and the recycled 

water from the treatment facility will come from the State Water Project 

(“SWP”), resulting in the Project’s exclusive reliance on the state water 

delivery system that has long ago exceeded its ability to meet demand.  

TCWD’s creative use of water banking and recycling allows it to claim that 

its (optimistic) average deliveries of 2,826 to 3,483 acre-feet per year will 

reliably satisfy its demands of 4,102 acre-feet per year.  (17:5050; 

83:24143.) 

 The Project’s boundaries have been drawn to exclude yet surround 

Castac Lake, a natural but artificially maintained water body that provides 

the Project one of its primary geographical features.  (16-4694-95; 13:3626.)  

The lake is located in the southwest portion of the Project site, adjacent to 

the Project’s main entrance road.  (Id.) Castac Lake’s natural water level 

varies widely depending on the season and drought conditions, but since 

2001 Tejon Ranch Company has been artificially maintaining the levels of 

the lake by discharging groundwater into the lakebed, as well as engaging in 

other management such as aeration.  (16:4694.)  The lake was originally 

included in the Project description when the Notice of Preparation (“NOP”) 

was issued; the filled lake has been expressly linked to the planned 
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recreational components and aesthetic characteristics of the Project ever 

since.  (18:5295; 133:38125-26.)  After various commenters expressed 

concerns with the Project’s pumping of groundwater in order to maintain the 

lake, however, the boundaries of the Project were redrawn to exclude the 

lake.  (16:4698; 79:22943.)  The Project applicant claimed that the lake was 

excluded to “improve the environmental ‘footprint’ of the TMV project,” as 

“the lake itself was identified as a significant resource that should be 

avoided by the project.”  (89:25767.) 

 The TMV site sits at the heart of ancient and current habitat for the 

California condor, considered so important to the survival of the species that 

much of it has been designated as Critical Habitat by the U.S. Fish and 

Wildlife Service.  (41:12164.)  The California condor is one of the world’s 

most endangered and iconic species, with a total of 327 birds in existence, 

167 of which are in the wild, and 84 of which are in California.  (41:12133.)  

The TMV site is located at the lynchpin of the two halves of the species’ 

historical habitat (136:38780) and to this day it remains vital foraging 

habitat for the species.  (136:38799-800.) 

 Tejon Ranch contains the former communities, ancestral homes, sacred 

places, burial sites, and historical remains of the Chumash, Kaiawasu, 

Kitanemuk, and Yolumne Native Americans.  (83:23901-02.)  Over a 

century after they were forcibly evicted by the Ranch, these Tribes retain 

strong cultural and religious attachments to the area in and around the 

Project development envelope.  (83:23901.)  The Project site includes 

several important cultural and historical resources important to Native 

Americans, including the “Huerta de Arriba” (the high orchard) cemetery on 

Paso Creek (135:38601; 135:38555); the historic Native American 

schoolhouse (135:38552-53; 135:38555; 135:38601-02); the Tejon Creek 
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cemetery (135:38555; 135:38601-02); the Native American village of 

Kashtiq, now apparently submerged by Castac Lake (83:23903, 83:23916-

20.); and finally, the traditional Chumash, Kaiawasu, Kitanemuk, and 

Yowlumne Native American cultural landscapes which include the villages 

and associated sacred sites and burial sites and historical inter-community 

passageways including the “Ridge Route” chronicled by Bonnie Ketter Kane 

(83:23902; 83:23946) and the Castaic Creek Trail (83:23918) with their 

natural viewscapes scattered within and outside the TMV development 

envelope.  (135:38552-55; 135:38600-03.) 

 The Project sits at the juncture of three of California’s most polluted air 

basins: the San Joaquin Valley Air Basin (“San Joaquin Air Basin”), South 

Coast Air Basin (“SCAB”), and Mojave Desert Air Basin (“Mojave Air 

Basin”).  (13: 3760).  All three air basins are designated as “nonattainment” 

for ozone and particulate matter (“PM”), pollutants regulated under Clean 

Air Act’s federal and state ambient air quality standards.  (13:3767-9). 

 On September 10, 2009, the Kern County Planning Commission held a 

public hearing regarding the Project, recommending approval by a vote of 3 

in favor to 2 against.  On October 5, 2009, Respondent Kern County Board 

of Supervisors held a public hearing on the Planning Commission’s 

recommendation, unanimously voting to approve the Project, approve and 

certify the EIR, and approve the associated resolutions, ordinances, maps, 

and plan amendments.  A Notice of Determination was filed on October 13, 

2009, with the Kern County Clerk, who posted it on October 14, 2009.   

(1:1-3.) 

 

APPLICABLE LAW 

Environmental Review Under CEQA 
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 “CEQA is a comprehensive scheme designed to provide long-term 

protection to the environment.”  (Mountain Lion Found. v. County of Kern 

(1997) 16 Cal.4th 105, 112.)  Environmental protection is the guiding 

concept in interpreting CEQA.  “The foremost principle under CEQA is that 

the Legislature intended the act ‘to be interpreted in such manner as to afford 

the fullest possible protection to the environment within the reasonable 

scope of the statutory language.’”  (Laurel Heights Improvement Ass’n of 

San Francisco v. Regents of the University of California (1988) 47 Cal.3d 

376, 390 (“Laurel Heights”) [citation omitted].) 

“The EIR is the primary means of achieving the Legislature’s 

considered declaration that it is the policy of the state to ‘take all action 

necessary to protect, rehabilitate, and enhance the environmental quality of 

the state.’”  (Laurel Heights, 47 Cal.3d at 392 [citation omitted].)  “The EIR 

is also intended to demonstrate to an apprehensive citizenry that the agency 

has, in fact, analyzed and considered the ecological implications of its 

action.”  (Id.)  Thus, the EIR is an accountability document and the EIR 

process “protects the environment but also informed self-government.”  (Id.) 

An EIR must identify the significant effects on the environment of a 

project, identify alternatives to the project, and indicate the manner in which 

those significant effects can be mitigated or avoided.  (Pub. Resources Code 

§ 21002.1(a).)  A project may also have a significant effect on the 

environment where the project’s environmental effects are “individually 

limited but cumulatively considerable.”  (CEQA Guidelines, 14 Cal. Code 

Regs. (hereinafter “Guidelines”) § 15065(a)(3).)  Public agencies may not 

approve projects as proposed if there are feasible alternatives or feasible 

mitigation measures available which would substantially lessen or avoid the 
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project’s significant environment effects.  (Pub. Resources Code § 21001; 

Guidelines § 15065(c)(3).) 

Standard of Review Under CEQA 

In evaluating an EIR for CEQA compliance, a reviewing court must 

determine whether the agency has prejudicially abused its discretion.  (Pub. 

Resources Code § 21168.5.)  “An abuse of discretion is established if the 

agency has not proceeded in a manner required by law or if the 

determination or decision is not supported by substantial evidence.”  (Id.)  

The California Supreme Court has clarified that there are two distinct 

grounds for finding that the agency abused its discretion under CEQA, each 

of which has a significantly different standard for determining error.  

(Vineyard Area Citizens for Responsible Growth, Inc. v. City of Rancho 

Cordova (2007) 40 Cal.4th 412, 435 (“Vineyard Area Citizens”); Save Tara 

v. City of West Hollywood (2008) 45 Cal.4th 116, 131.)  “In evaluating an 

EIR for CEQA compliance … a reviewing court must adjust its scrutiny to 

the nature of the alleged defect, depending on whether the claim is 

predominantly one of improper procedure or a dispute over the facts.”  

(Vineyard Area Citizens, 40 Cal.4th at 435.) 

Challenges to an agency’s failure to proceed in the manner required by 

CEQA, such as the failure to address a subject required to be covered in an 

EIR or to disclose information about a project’s environmental effects, are 

subject to a less deferential standard than challenges to an agency’s 

substantive factual conclusions.  (Vineyard Area Citizens, 40 Cal.4th at 

435.)  In reviewing these claims, the court must “determine de novo 

whether the agency has employed the correct procedures, ‘scrupulously 

enforc[ing] all legislatively mandated CEQA requirements.’”  (Id.)  In 

reviewing whether the agency proceeded in the manner required by CEQA, 
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the court must determine whether the EIR is sufficient as an informational 

document.  (Dry Creek Citizens Coalition v. County of Tulare (1999) 70 

Cal.App.4th 20, 26.)  Thus, as a matter of law, courts reject EIRs that do 

not “provide certain information mandated by CEQA and [] include that 

information in the environmental analysis.” (Vineyard Area Citizens, 40 

Cal.4th at 435; see also Communities for a Better Environment v. City of 

Richmond (2010) 184 Cal.App.4th 70, 83 (“Richmond”) [conclusion the 

project would not result in capacity to process lower quality crude oil not 

adequately supported by facts and analysis]; Berkeley Keep Jets Over the 

Bay Com. v. Board of Port Cmrs. (2001) 91 Cal.App.4th 1344, 1371 

(“Berkeley Keep Jets”) [EIR failed to support conclusory statements with 

scientific or objective data]; San Joaquin Raptor/Wildlife Rescue Center v. 

County of Stanislaus (1994) 27 Cal.App.4th 713, 729; Sierra Club v. State 

Bd. of Forestry (1999) 7 Cal.4th 1215, 1236.) 

 The substantial evidence standard of review applies to factual disputes 

such as a dispute over a finding that mitigation measures adequately 

mitigate project impacts.  (Vineyard Area Citizens, 40 Cal.4th at 435.)  

While a court reviewing an agency’s decisions under CEQA does not pass 

on the correctness of an EIR’s environmental conclusions, it must 

determine whether these conclusions are supported by substantial evidence, 

which includes “facts, reasonable assumptions predicated upon facts, and 

expert opinion supported by facts” and excludes “[a]rgument, speculation, 

unsubstantiated opinion or narrative, [and] evidence which is clearly 

inaccurate or erroneous…”  (Pub. Resources Code § 21082.2(c); see also 

Californians for Alternatives to Toxics v. Dept. of Food and Agric. (2005) 

136 Cal.App.4th 1, 17 [“[C]onclusory statements do not fit the CEQA 

bill.”].) 
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ARGUMENT 

I. WATER SUPPLY 

 An EIR’s analysis of a Project’s water supply must meet each of four 

criteria set forth in Vineyard Area Citizens to comply with CEQA: 
 

(1) Decision makers must be presented with sufficient facts to 
evaluate the pros and cons of supplying the amount of water that 
the project will need; 
  
(2) The analysis cannot be limited to the first stage or the first 
few years; 
 
(3) Future water supplies identified and analyzed must bear a 
likelihood of actually proving available; speculative sources and 
unrealistic allocations (‘paper water’) are insufficient bases for 
decisionmaking under CEQA; 
   
(4) If it is “impossible to confidently determine that anticipated 
future water sources will be available, CEQA requires some 
discussion of possible replacement sources or alternatives to use 
of the anticipated water, and of the environmental consequences 
of those contingencies. 

(Vineyard Area Citizens, 40 Cal.4th at 430-432.) 

The EIR fails to satisfy the Vineyard requirements, resulting in an analysis 

of the Project’s water supply that fails to comply with CEQA and that is not 

supported by substantial evidence. 

 A. The EIR Contains Insufficient Water Supply Information 

 The first prong of the Vineyard Area Citizens analysis requires the EIR 

to disclose and analyze sufficient facts to evaluate the pros and cons of 

supplying the amount of water that the project will need.  (Vineyard Area 

Citizens, 40 Cal.4th at 430-431.)  The EIR did not satisfy this requirement 

for several reasons.  First, neither the Draft EIR nor the WSA reveal that 

Tejon Ranch Corp., the land owner and primary proponent of the Project, 

completely controls TCWD, the author of the WSA.  (17:5034; 17:5037-38 

[EIR’s description of TCWD with no mention of Tejon Ranch Corp.]; 
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75:21736-37 [WSA’s description of TCWD with no mention of Tejon 

Ranch Corp.].)  Second, the EIR fails to provide sufficient information 

regarding the source of the water banked water.  

 Several commenters raised the issue of Tejon Ranch’s control of 

TCWD, warning that it called into question the usefulness of the WSA and 

created a heightened obligation by Respondents to independently assess the 

project’s water supply.  (135:38694-95; 81:23523; 170:47996-97.)  The 

EIR’s responses were evasive, failing to admit that the allegations of Tejon 

Ranch’s control were true and ducking behind an irrelevant discussion of 

California’s conflict of interest laws.  (128:36692-93; 82:23647-48.)  It was 

not until the final Board of Supervisors’ hearing, when the project was 

approved and the FEIR certified, that Respondents finally admitted to Tejon 

Ranch’s complete control of TCWD.  (170:48074-75 [discussion at Board of 

Supervisors hearing]2.) 

                                                                 

 4 Supervisor Watson, questioning a representative of TCWD: “Mr. 
Conant, while you’re up there, I just happened to think of a comment that 
was made much earlier today, and that has to do with the relationship of 
Tejon Ranch to the water district up there. Could you elaborate on that?”  
Mr. Conant: “Like any water district in the state that’s based on landowner 
voting, that is the landowners select the Board; the landowners in Tejon-
Castac elect the Board. And so there’s nothing unique about that. There are 
representatives, of course, of Tejon Ranch on the Board of Directors. The 
approach that we took in preparing this water supply assessment was to 
ensure that it received a lot of scrutiny from the very beginning, including 
involvement of County Planning, the Kern County Water Agency, and 
others under, you know, my supervision to ensure that it was done in a 
conservative, straightforward approach.”  
Supervisor Watson: “Mr. Conant, are there board members who are not 
employees of Tejon Ranch?” 
Mr. Conant: “There are not.”  
Supervisor McQuiston: “Thank you.” 
(170:48074-75.) 
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 By hiding Tejon’s control of the water district, Respondents failed this 

essential first prong of the Vineyard analysis, and therefore failed to proceed 

in a manner required by CEQA.  This misled the public and decisionmakers 

into thinking that there was independent support for the EIR’s assessment of 

the Project’s water supply.  (See Kings County Farm Bureau v. City of 

Hanford, (1990) 221 Cal.App.3d 692, 718 [“The misleading nature of the 

discussion and the failure to include relevant evidence… related to the 

project renders the EIR inadequate as an informational document.”].)  But 

TCWD is not an “independent” public agency—it is controlled by the 

Project applicant.  Without disclosing these important facts, it was 

impossible for the public or decisionmakers to make an informed decision 

regarding the Project’s water supply or the impacts that supplying that water 

will cause. 

 Respondents also fail to provide sufficient information regarding the 

source of water that will replenish the water banks.  The EIR’s use of water 

banking as a significant source of water for a permanent housing 

development is novel, and raises legitimate and serious questions about the 

Project’s long term water supply.3  A water bank is not truly a “supply,” as it 

is nothing more than a temporary storage facility for a finite amount of 

water, not a naturally replenishing aquifer, reservoir, spring, or river.  A 

water bank is thus only as good as is its own supply of water, and without 

assurances that these supplies exist—and that the public agency has fully 

                                                                 

 3 These questions were asked of Respondents (81:23529-30), who 
assured the skeptical public that they fully analyzed the Project’s water 
supply needs for the next 82 years and that these supplies were more than 
adequate.  (82:23658.)  As described below, this assurance is not supported 
by the evidence. 
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analyzed these supplies—banked water cannot be properly considered for a 

project’s long-term supply.  (Vineyard Area Citizens, 40 Cal.4th at 431.)  

The EIR states generally that the water banks will be replenished during 

wetter years (75:21754), but offers insufficient details and no guarantees of 

replenishment beyond a 7-year reserve of potable water.  (2:305.)  

Significantly, while the EIR conclusively states that TCWD “holds 

contractual rights to SWP water” (75:21743) and that it holds “rights to 

receive a maximum of 5,278 AFY of SWP Table A Water” (75:21745), 

neither these contracts nor any other “proof of entitlement” are contained in 

the WSA, in violation of the Water Code.  (Water Code § 10910 (d)(1) and 

(2).)  
 
 B. The EIR’s Analysis is Limited to the First Few Years of  
  Development 

 The second prong of the Vineyard Area Citizens analysis requires that 

an EIR’s analysis of a project’s water supply not be limited to the first stage 

or the first few years, but rather “must assume that all phases of the project 

will eventually be built and will need water, and must analyze, to the extent 

reasonably possible, the impacts of providing water to the entire project.”  

(Vineyard Area Citizens, 40 Cal.4th at 431 citing Stanislaus Natural 

Heritage Project v. County of Stanislaus (1996) 48 Cal.App.4th 182, 206.)  

The EIR must enable decision-makers to “evaluate the pros and cons of 

supplying the amount of water that the [project] will need.”  (Id., quoting 

Santiago County Water Dist. v. County of Orange (1981) 118 Cal.App.3d 

818, 829.) An assessment of a project’s water supplies thus cannot be 

artificially limited in time: “the entire project” must assume the entire 
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lifespan of the project, to the extent that an analysis of it is reasonably 

possible.4   

 Here, the EIR limits its analysis to the first 20 years: 
 
…TCWD would have sufficient water supplies to meet the 
project demands… throughout the 20-year analysis period. 
…The analysis of TCWD’s available water supplies under 
applicable California Water Code criteria and additional 
conservative assumptions demonstrates that the District has 
sufficient water resources to meet the project’s demands in 
normal, dry-year, and multiple-dry-year conditions over a 20-
year period. 
 
(17:5053.)5 

                                                                 

 4 This is supported by the Water Code, which requires that a WSA 
assess whether the “total projected water supplies…will meet the projected 
water demand associated with the proposed project” (Water Code § 10910 
(c)(3) and (4)), as well as the Government Code, which requires that 
subdivisions be approved only if they prove that they have a sufficient water 
supply “that will meet the projected demand associated with the proposed 
subdivision.”  (Gov. Code § 66473.7 (b)(3).) 
 
  5 The EIR is replete with references to its 20-year analysis; see 
17:5047 [“California Water Code Section 10910 et seq. requires an analysis 
of the sufficiency of a project’s water supplies over a 20-year period...]; 
17:5048 [“Significant factors that could affect TCWD’s water supplies 
during the 20-year analysis period required by the California Water Code 
include…”]; 17:5049 [“The analysis assumed that TCWD would be 
required to meet full-buildout demand for both projects in the first year of 
the 20-year analysis period.”]; 17:5050 [“If average-year deliveries were 
maintained throughout the 20-year analysis period…”]; 17:5050 [Table 
4.16-4, showing analysis from 2008-2028]; 17:5051 [Table 4.16-5, showing 
analysis from 2008-2028]; 17:5053 [“…TCWD would have sufficient 
water supplies to meet the project demands…throughout the 20-year 
analysis period. …The analysis of TCWD’s available water supplies under 
applicable California Water Code criteria and additional conservative 
assumptions demonstrates that the District has sufficient water resources to 
meet the project’s demands in normal, dry-year, and multiple-dry-year 
conditions over a 20-year period.”]; 82:23661 [“A 20-year water supply 
analysis is specifically mandated by Water Code Section 10910(c)(3) for 
CEQA purposes. There is no requirement in the Water Code or in CEQA 
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The EIR erroneously interprets the Water Code’s requirement that a “20-

year projection” be included in water supply assessments as defining the 

maximum that the EIR is required to demonstrate and discuss.  (Water Code 

§ 10910 (c) and (d); see 82:23661; 75:21759-60 [WSA Tables 11 and 12 

assuming 20 year supply]; see also FN 5, above.)  Section 10910 of the 

Water Code is meant to ensure that a water supply assessment will properly 

consider California’s periodic drought and surplus cycles, as a 20-year 

projection should sufficiently include these high and low periods.  But this 

provision should not be read to limit the requirements (found in CEQA, 

Water Code § 10910 (c)(3) and (4), and Gov. Code § 66473.7 (b)(3)) that 

water supply assessments and EIRs analyze the total water needs of the 

entire project.  At the minimum, Respondents’ statement that “[a] 20-year 

water supply analysis is specifically mandated by Water Code Section 

10910(c)(3) for CEQA purposes,” (82:23661) is in error, as CEQA clearly 

requires more.  (Vineyard Area Citizens, 40 Cal.4th at 431.)  

 This is an important issue because this Project relies so heavily on 

banked water for its supply.  Although the WSA’s figures show a net bank 

surplus over a twenty year period (assuming overly-optimistic average year 

SWP deliveries of about 3,325 AFY), the more reasonable figures supplied 

in the responses to comments that attempt to consider endangered species 

and climate change issues show a net loss of water bank water—even 

assuming average-year deliveries.  (17:5050 [Table 4.16-4]; 83:24143 

[Table A].)  The net loss of water banked water is far greater in the single-

                                                                                                                                                                               

that water supplies be ‘available on an insurable basis’ for any time period 
or in any manner to certify an EIR.”]; 83:24143; 128:36691 [“the analysis 
shows that TCWD can meet all future requirements, including Project 
demand, over the 20-year period required by the Water Code and CEQA.”]. 
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dry and multi-year drought analyses that follow.  (83:24144-45 [Table B and 

C].)  By limiting their analyses to 20 years, the WSA and EIR avoid 

answering the difficult and essential questions of how long the water banked 

water will last over the lifespan of the Project and whether it will be a 

sustainable, replenishing source.6 

 The EIR claims that its analysis actually extends for 82 years, based on 

its use of the “CalSim II” model.  (82:23658 [“model was used to project 

TCWD water supplies over the 82-year period...”]; 83:24073; 128:36691; 

128:36697.)  But CalSim II was not used to analyze 82 years of the Project’s 

water supply needs; it was used only to determine the “most significant 

factors that may affect TCWD’s supplies during the twenty-year analysis 

period...”  (75:21754.)  In other words, CalSim II was used to help form the 

required range of possibilities that might occur during the 20-year 

projection: 
 

The CalSim II model was utilized by KCWA at the request of 
TCWD to provide the statistical basis for analyzing potential 
hydrological conditions during average years, a single dry year, 
and multiple dry years in this WSA. 
 
(75:21755; see also 17:5048; 75:21754-63.) 

                                                                 

 6 Another problem with the analysis is that it misleadingly uses 
inappropriate starting volumes of stockpiled water for each of its models.  
Table B suggests that this figure is 15,077 acre feet, and then confidently 
states that five different modeled single-dry years won’t appreciably change 
this figure, while Figure C starts with 19,813 acre feet and shows the bank 
being reduced to 15,692 after 4 years.  (83:24144-45.)  Although the WSA 
asserts that TCWD has currently stockpiled 29,728 acre feet of water 
(75:21748), the only reasonably assured stockpile available at any given 
time in the future is 7,000 acre feet.  (2:305 [MM 4.16-5].)  By using 
inflated amounts of 15,077 acre feet and 19,813 acre feet rather than 7,000 
acre feet, the model prevents an accurate assessment of the water banks’ 
ability to supply water to the Project. 
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This limited use of CalSim II is demonstrated clearly in Table 10 of 

the WSA, which lists these estimated delivery percentages and shows 

the years within the historical 82-year period on which they are based.  

(75:21756.)  

 There is simply no evidence that the EIR or the WSA analyzed 

the project’s water supply needs beyond twenty years.  The responses 

to comments (82:23658; 83:24073; 128:36697) point to WSA Tables 

12, 13, and 14 and EIR Tables 4.16-5, 4.16-6, and 4.16-7 as evidence 

of the 82-year analysis, but these tables only prove the above point: 

Tables 12 / 4.16-5 show single dry year projections over a 20-year 

period (75:21760, 17:5051); Tables 13 / 4.16-6 show a 4-year multi-

year drought analysis based on 1931-34 conditions (75:21761; 

17:5052), and Tables 14 / 4.16-7 show six years of water bank 

reserves based on 1987-92 conditions.  (75:21762; 17:5052.)  The 

EIR’s lack of any evidence or support for its conclusions regarding the 

Project’s supposed “82-year water supply” constitutes a clear violation 

of CEQA.  (Pub. Resources Code § 21082.2 (c); Bakersfield Citizens 

for Local Control v. City of Bakersfield (2004) 124 Cal.App.4th 1184, 

1198.)   

 C. The Project Impermissibly Relies on Speculative Sources  

 The third prong of the Vineyard Area Citizens analysis prohibits a 

project from relying on speculative sources and unrealistic allocations.  

(Vineyard Area Citizens, 40 Cal. 4th at 432; Santa Clarita Organization for 

Planning the Environment v. County of Los Angeles, (2007) 157 Cal.App.4th 

149, 158-159.)  According to the EIR, TMV will use 1,158 AFY of recycled 

water that will be supplied by a wastewater reclamation facility to be built 

by TCWD.  (17:5050; 17:5054-56.)  But with no enforceable mechanism to 
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ensure that this facility will actually be built, the inclusion of recycled water 

from this source is paper water, representing nothing more than the “hopes 

and dreams” of Respondents.  (Planning and Conservation League v. 

Department of Water Resources (2000) 83 Cal.App.4th 892, 919.) 

 The EIR discusses the wastewater reclamation facility in numerous 

places, but contains no provisions ensuring that it will actually be built.  (See 

1:303-307; 13:3672-77; 17:5054-56; 75:21860-77; 80:23087-91.)  The 

Project is not conditioned on construction of the wastewater reclamation 

facility,  and the EIR specifically acknowledges that it contains no 

guarantees for funding the construction of the facility.  (82:23665 [“…the 

facilities will be expanded as necessary to accommodate increased service 

requirements. …[a]s a result, no bonding or other financial security is 

necessary to ensure that the wastewater and water treatment facilities 

required by the Project will be constructed…”].)  And although there is a 

conceptual plan for the facility (75:21860-77), there is only minimal 

information provided for its location within the Project site (13:3677) and 

even this is just hypothetical, as the “location of facilities may deviate from 

the conceptual plan due to site-specific physical constraints and land use 

considerations.”  (13:3675.) 

 The wastewater reclamation facility is important because it provides a 

very large portion of the Project’s water supply already stretched to an 

extreme through its use of water banking.  (17:5050.)  Without the facility, 

the Project will not have a reliable water supply, especially after endangered 

species and climate change considerations are taken into account.  (17:5050; 

83:24143-45 [Tables A, B, and C].)  This creates a justifiable fear that the 

Project will ultimately rely on alternate water supplies, the impacts of which 
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were either not analyzed in the EIR or are determined to be infeasible.  

(75:21767-70.) 

 The provisioning of recycled water and wastewater treatment for TMV 

is of greater uncertainty than the measures found inadequate in Napa 

Citizens.  (Napa Citizens for Honest Gov’t v. Napa County Bd. Of 

Supervisors (2001) 91 Cal.App.4th 342, 373.)  Even though the project in 

that case had already contracted with an existing wastewater facility, the 

court concluded that the EIR was deficient for failing to discuss the 

possibility that it might become necessary to treat wastewater elsewhere 

while the additional facilities were constructed.  (Id.)  In the present case, 

TMV lacks both a present-day facility with which to contract for the water 

and provisions to supply water in the interim from elsewhere.  Further, the 

timeline of development assures that the Project’s golf courses will require 

their full allotment of water (792 AFY) before the Project reaches full build-

out and produces an equivalent amount of reclaimed water, meaning the golf 

courses will have to use potable water for irrigation, further depleting the 

projected SWP supplies beyond the forecasts in the WSA and EIR. 

(75:21750 [WSA explaining that the 800 AFY of recycled water available at 

full build-out is for supplying the 792 AFY required for the golf courses].)  

By assuming the TMV wastewater facility will be built despite a lack of firm 

assurances, the water to be supplied by the wastewater treatment facility is 

nothing more than a speculative source. 

 

II. CASTAC LAKE AND WATER QUALITY 

 The Project’s heaviest concentration of development –including most 

of the Project’s commercial and public facilities—will envelop Castac Lake 

and the immediate vicinity.  (12:3441; 133:38125-26 [comments describing 
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EIR, Figure 1-3].)  Castac Lake is an integral part of the Project, being both 

within the Project’s “geographical boundaries” and quite obviously one of 

the Project’s chief “environmental characteristics.”  (Guidelines §§ 15124 

(a) and (c), 15378(a); County of Inyo v. City of Los Angeles (1977) 71 

Cal.App.3d 185, 192 (“County of Inyo”).)  But rather than properly 

including Castac Lake as part of the Project and fully analyzing the impacts 

of the lake management activities in the EIR, the boundaries of the Project 

were gerrymandered to exclude the lake: 

   

 

 

 

 

 

 

 

 
 

 (13:3626.) 
 
 A. Castac Lake Is Impermissibly Excluded From the Project  
  Description 

 CEQA encourages an applicant to revise a project after receiving 

comments about potential impacts (see Guidelines § 15082(b)), but rather 

than actually addressing the concerns raised by the management of the lake, 

the exclusion of the lake from the Project reflects a calculated attempt to 

avoid disclosure and analysis of significant Project impacts. 
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 The EIR claims that pumping groundwater in order to maintain the lake 

at high levels is an activity unrelated to the Project (79:22949), but this is 

unconvincing.  The management of the lake and the Project are not 

“independently justified, separate projects with different project 

proponents[,]” but “are piecemealed components of the same project.”  

(Richmond, 184 Cal.App.4th 70, 99.)  Though the two activities might 

theoretically be independent, that alone is not sufficient “for segmenting the 

environmental analysis of the two matters.”  (Tuolumne County Citizens for 

Responsible Growth v. City of Sonora (2007) 155 Cal.App.4th 1214, 1230.)  

A demonstration of independence must be based “on what is actually 

happening.”  (Id.)  

 Tejon Ranch’s filling of the lake was and is in anticipation of and for 

the benefit of the Project.  The use of groundwater to stabilize lake levels 

has direct and important benefits to the Project, including reducing flood 

risks, reducing alkali dust, providing a source of water for fire fighting, and 

avoiding “potential adverse consequences to Ranch access” caused by 

fluctuating lake levels.  (79:22950-51.)  The artificially-filled lake also 

provides clear aesthetic benefits to current Project plans, including the 

Project’s detailed lakeside open space and trail amenities that depend on the 

filled lake.  (79:22950; 13:3673.)  As Tejon Ranch CEO Bob Stine admitted, 

this aesthetically-pleasing condition of the lake was specifically produced 

for the benefit of the Project.  (133:38126.)  The reasons for maintaining 

lake levels demonstrate that “a larger project was contemplated and the 

County is chopping it up into smaller projects rather than dealing with it as a 

total ‘program.’”  (City of Santee v. County of San Diego (1989) 214 

Cal.App.3d 1438, 1454.) 
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 The EIR further demonstrates this interrelationship by containing 

several specific mitigation measures that alter the current management of the 

lake, including that it be kept at a level no more than 3,500 feet to provide 

for additional flood storage (lowering its level by 3 feet (81:23344); that 

flood control berms be constructed; and that various culverts be raised and 

redesigned in order to provide flood control benefits.  (1:269-270; see also 

89:25765.)  Finally, although the EIR claims that “swimming or other 

contact recreational activity shall be permanently prohibited in Castac 

Lake,” (2:539) “[r]esidents of [TMV], like other Mountain Community 

residents, will have access to the Lake only through [Tejon Ranch Co.] or 

the Tejon Ranch Conservancy.”  (79:22950.)  In other words, aside from 

swimming, recreational use of the lake—such as boating—has not been 

prohibited; its management has merely been shifted from one Tejon entity 

(TMV) to another Tejon entity (Tejon Ranch Co. or Tejon Ranch 

Conservancy) in order to avoid the environmental review required by 

CEQA. 

 Because management of Castac Lake is part of the Project, the lake 

must be included in the Project description.  (Guidelines § 15378(a); 

Riverwatch v. Olivenhain Mun. Water Dist. (2009) 170 Cal.App.4th 1186, 

1201 [“If a final EIR does not ‘adequately apprise all interested parties of the 

true scope of the project …,’ informed decisionmaking cannot occur under 

CEQA and the final EIR is inadequate as a matter of law.”]; County of Inyo, 

71 Cal.App.3d at 192 [“A curtailed or distorted project description may 

stultify the objectives of the reporting process.”]; Santiago County Water 

Dist., 118 Cal.App.3d at 829; San Joaquin Raptor/Wildlife Rescue Center v. 

County of Stanislaus (1994) 27 Cal.App.4th 713, 730.)  Whether certain 

activities constitute “the ‘whole of an action’…is a question of law that 



 23

appellate courts independently decide based on the undisputed facts in the 

record.”  (Tuolumne,155 Cal.App.4th at 1224.)    
 
 B. The EIR Avoids Analysis of Significant Impacts by Excluding 
  Castac Lake 

 Due to the EIR’s failure to provide a complete and accurate project 

description that includes Castac Lake, the EIR avoids the required disclosure 

and analysis of the Project’s significant environmental impacts.  (See, e.g., 

Santiago County Water Dist., 118 Cal.App.3d at 829 [inadequate project 

description leads to inadequate discussion of impacts]; San Joaquin Raptor, 

27 Cal.App.4th at 730.)  These impacts include the heavy use of the area’s 

groundwater to artificially maintain the lake and the increased risk of 

flooding of the lake and points downstream due both to the increased runoff 

from the project and the maintenance of artificially high lake levels.   
 
  1. The EIR Fails to Adequately Analyze Groundwater  
   Pumping Impacts 

 The maintenance of the lake at an artificially high level has required 

pumping of copious amounts of groundwater: 1,500 acre-feet in 2002, 400 

acre-feet in 2003, and 1,300 acre-feet in 2004.  (16:4694.)  TMV’s 

extraction of groundwater was a major concern for many commenters, 

including several agencies and neighboring residents of communities 

dependent on the same groundwater basin for their water supply.  (See 

80:23272 [comments by Regional Water Quality Control Board]; 81:23343 

[comments by Kern County Engineering Department]; 81:23505-16.)  The 

EIR’s primary response to these concerns is to repeatedly emphasize that the 

maintenance of Castac Lake, including the pumping of groundwater, is not 

part of the Project and need not be analyzed in the EIR.  (79:22943-58; 

80:23282-83.)   
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 The EIR nonetheless does provide some analysis in its responses, but 

this analysis raises more questions than it answers, emphasizing the need for 

a full analysis of the impacts that would be afforded if the lake was properly 

part of the Project and the EIR.  For example, the EIR cites to figures from a 

2006 report commissioned by Tejon Ranch (Stetson) for the proposition that 

the groundwater pumping for Castac Lake is sustainable.  (81:23376.)  But 

this proposition relies on the continuation of average historic groundwater 

pumping rates from the Tejon Basin between 1940 and 2004.  (81:23376.)  

By relying on historic rates over this period, the EIR fails to consider the 

cumulative effects in light of anticipated future withdrawals.   

 Moreover, though the EIR relies on Stetson, the report itself expressly 

rejects the claim that groundwater pumping for Castac Lake is sustainable.  

For its estimated lower range of groundwater withdrawals, the EIR cites 

Stetson’s finding that TRC pumped an average of 740 AFY between 1940 

and 2004.  Id.  Stetson, however, also estimated that TRC would or presently 

does extract an average of 1,026 AFY.  (330:90219.)  The EIR ignores this 

figure without explanation.  The EIR also ignores anticipated groundwater 

extraction by other proposed developments in the area—including the 

nearby proposed Frazier Park Estates—that will further deplete the 

neighboring water tables.  (330:90010 [downward gradient supplies “Tejon 

Lake” aquifer from neighboring aquifers].)  Relying on historic withdrawals, 

the EIR states that estimated pumping rates from the Tejon Basin are as low 

as 1,345 AFY, which it notes is within Stetson’s estimated perennial yield of 

the basin (1,950 AFY to 2450 AFY).  (81:23376.)  But Stetson estimates that 

total future pumping would be 2,499 AFY, exceeding the estimated 

perennial yield.  (330:90219.)   
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 Properly including Castac Lake as part of the Project would reveal the 

true extent of Tejon Ranch’s past groundwater pumping and provide an 

opportunity to ensure that future extractions will not overdraw the basin—a 

scenario Tejon Ranch so desperately sought to avoid it was willing to 

gerrymander the borders of its Project. 
 
  2. The EIR Fails to Analyze Increased Flood Risks of the  
   Filled Lake 

 The filling of Castac Lake combined with the run-off caused by TMV 

impermissibly increases the flood risk for TMV and surrounding areas.  

(16:4719.)  California Department of Parks and Recreation expressed 

concern over increased flood risk to Fort Tejon State Park caused by the lake 

and TMV’s development; a concern with merit considering damage the park 

suffered in 2005 due to Castac Lake’s flooding.  (80:23199; 133:38132-33.)   

Likewise, Kern County’s Engineering Department warned that TMV’s 

development will exacerbate flood risk to Castac Lake, and that the lake’s 

filling has significantly reduced the flooding storage capability.  (81:23343.)  

Yet the EIR’s primary response to these concerns is that the lake is outside 

the Project area.  (80:23208.) 

 Indeed, the EIR’s own calculations demonstrate that construction of 

TMV will cause increased flooding of Castac Lake, which has already 

occurred twice since the lake level was artificially raised in 2001.  

(16:4694.)  The EIR states that the lake is maintained at 3,503 feet, that 

flooding occurs at 3,505 feet (16:4694) and that run-off will double without 

mitigation from 1,216 to 2,527 acre-feet.  (16:4719.)  Though the EIR 

purports to address flood risks, it only considers impacts associated with 

future Project construction.  (1:268-270 [noting that the Project could result 

in flooding impacts due to certain drainage modifications].)  The EIR fails to 
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discuss flooding impacts caused by the artificial filling of the lake itself or 

how these impacts will be mitigated. 

 The EIR’s failure to disclose and analyze the high-impact maintenance 

of the lake by the Project proponents, with its increased flood risks and 

unsustainable drawing down of the regional aquifer, constitutes a failure to 

proceed in the manner required by law by precluding informed public 

participation.  (See Sierra Club, 7 Cal.4th at 1236; Sunnyvale West 

Neighborhood Association v. City of Sunnyvale City Council (2010) 190 

Cal.App.4th 1351, 1383; Riverwatch, 170 Cal.App.4th at 1201; Ass’n of 

Irritated Residents v. County of Madera (2003) 107 Cal.App.4th 1383, 

1391.) 

 

III. CALIFORNIA CONDOR 

  The EIR promises to mitigate all of the Project’s impacts to condors 

to a less-than-significant level, but it ignores and improperly downplays 

these impacts, while still failing to adequately mitigate them.  In so doing, it 

fails to be the informational document CEQA requires.  (Dry Creek Citizens, 

70 Cal.App.4th at 26.)  The EIR fails to clearly admit or properly analyze 

the sad trade-off the Project proposes: the destruction of thousands of acres 

of some of the most important foraging habitat of one of the world’s most 

endangered species in exchange for 50 years of artificial food subsidies that 

will condemn the species to a permanent zoo-like existence.  (165:46810; 

165:46840.)   
 
 A. The EIR Mischaracterizes Essential Facts and Significant  
  Impacts 
 
  1. The EIR Mischaracterizes the Importance of Foraging  
   Habitat to Condors 
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 The EIR repeatedly declares that “the USFWS [U.S. Fish and Wildlife 

Service] does not consider the loss of foraging habitat as a limiting factor 

with respect to condor recovery and survival,” citing the 1996 Condor 

Recovery Plan.7  (15:4519.)  This is a serious mischaracterization of the 

Recovery Plan, which actually states the exact opposite. (94:27185 [“An 

important factor in the successful establishment of wild condor sub-

populations is the existence of suitable habitat… [P]reservation [of foraging 

habitat] is necessary to the maintenance of wild populations of California 

condors.”].)  Protecting condor habitat is one of five specific goals for the 

program described in the Recovery Plan, which devotes four pages to the 

subject and even highlights the importance of Tejon Ranch itself as foraging 

habitat.  (94:27180-88.)8  This is not a trivial mischaracterization, as the EIR 

uses it to justify its conclusion that the Project will not have a significant 

adverse effect on condors.  (41:12159-60; 128:36783.)  Indeed, it goes to the 

                                                                 

 7 See also 41:12140 [“Importantly, the latest version of the Condor 
Recovery Plan (FWS 1996) suggests that habitat loss is not an important 
factor in the recovery of the condor.”]; 41:12159-60 [“because the loss of 
foraging…habitat is not considered an important factor with respect to the 
recovery of the condor (FWS 1996), the loss of a small amount of foraging 
habitat…is not considered an impact that will significantly adversely affect 
this species…”]; 128:36783.  The EIR also cites to the Recovery Plan for 
the premise that habitat loss is not considered the primary cause of the 
historical decline of the species; although this (very different) statement is 
essentially accurate on its own, it is improperly and illogically used as 
support for the EIR’s conclusion that the Project’s impacts on habitat will 
not significantly affect the species.  See 14:4090-91, 14:4093; 130:37319. 
 
 8 As stated clearly in the Recovery Plan, the five goals of the recovery 
program are: 1) preserve the gene pool; 2) reintroduce California condors to 
the wild; 3) provide habitat for condor recovery in the wild; 4) minimize 
mortality factors in the natural environment; and 5) implement information 
and education programs on condor habitat use and protection needs.  
(94:27180-88.)   



 28

heart of the conflict caused by this Project: important foraging habitat would 

be destroyed, mitigated primarily by a supplemental feeding program that 

would itself significantly impact the species (see Section III.B., below).   

 Falsely claiming that the Recovery Plan (a USFWS document that 

serves as the foundation for all efforts to bring the species back from the 

brink of extinction) does not consider the loss of foraging habitat as either a 

“limiting factor” or an “important factor” to the recovery of the species is a 

clear failure to make “a reasoned and good faith effort to inform 

decisionmakers and the public” about the significant impacts of the Project 

and therefore violates CEQA.  (Berkeley Keep Jets, 91 Cal.App.4th at 1367; 

Dry Creek Citizens, 70 Cal.App.4th at 26.)  Just as in Berkeley Keep Jets, 

the EIR’s mischaracterization of this essential point acts to “prevent a 

decisionmaker and the public from gaining a true understanding of one of 

the most important environmental consequences” of the project: the loss of 

foraging habitat, which is absolutely important to the recovery of the species.  

(Id.)   

 Respondents’ mischaracterization of the Recovery Plan is a failure to 

proceed in the manner required by the law, and therefore not deserving of 

any deference from the Court.  (Save Our Peninsula Comm. v. Monterey 

County Bd. of Supervisors (2001) 87 Cal.App.4th 99, 118; Berkeley Keep 

Jets, 91 Cal.App.4th at 1367.)  Respondents have argued, however, that 

Appellants’ concerns are mere “policy disagreements among experts (and 

are thus subject to review under the substantial evidence standard).”  (CT 

2:397.)  Respondents appear to suggest that if the EIR’s overall analysis is 

supported by substantial evidence (which Appellants contest), it is irrelevant 

whether it blatantly mischaracterizes a key fact used in support.  Had the 

EIR accurately described the Recovery Plan and its conclusions regarding 
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foraging habitat, perhaps this would be a dispute among experts, with 

deference given to the agency if its conclusion was supported by substantial 

evidence.  But this is not the case: the EIR expressly states that in light of 

the preservation of some foraging habitat, the implementation of some 

mitigation measures, “and because the loss of foraging…habitat [sic] is not 

considered an important factor with respect to the recovery of the condor 

(FWS 1996), the loss of a small amount of foraging habitat associated 

with…TMV is not considered an impact that would significantly adversely 

affect this species...”  (41:12159-60 (emphasis added); 128:36783.)  In order 

for Respondents to be granted any deference on this issue, they must first 

make a “good faith effort” to inform the public and decisionmakers of the 

essential facts on which they base their conclusion.  Here, by completely 

mischaracterizing the Recovery Plan, they fail this essential requirement and 

thus fail to proceed in the manner required by law.  
 
  2. The EIR Uses the Ranchwide Agreement and HCP to  
   Skew Its Analysis 
    
   a. Use of the Ranchwide Agreement and TUMSHCP  
    Precludes Informed Decisionmaking 

 The EIR repeatedly cites to, references, and discusses the “Tejon Ranch 

Conservation and Land Use Agreement” and the “Tejon Uplands Multi-

Species Habitat Conservation Plan” (“Ranchwide Agreement” and 

“TUMSHCP”, respectfully), including both in the Project Description 

chapter off the EIR.  (13:3679-83.)  The Ranchwide Agreement is a private 

agreement struck between Tejon Ranch Company and five conservation 

organizations in 2008 that provides for some protection of some of Tejon 

Ranch in exchange for those groups’ not opposing Tejon’s development 

plans.  (13:3679-80.)  TUMSHCP refers to a Habitat Conservation Plan 
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applied for by the Tejon Ranch Company and currently being considered by 

the U.S. Fish and Wildlife Service.  (13:3683.) 

   The FEIR contains at least 74 explicit references to the Ranchwide 

Agreement9 and 37 explicit references to the TUMSHCP10 as circumstances 

that help ensure that impacts within TMV do not rise to the level of 

“potentially significant” under CEQA.    The “preservation” of land related 

to these documents is even directly referred to as mitigation: 
 
[T]he preservation of up to 240,000 acres of Tejon Ranch, 
including approximately 80% of the Project area, combined 
with management measures that ensure clean food sources will 
be available to Condors within the preserved areas of the 
Ranch, will provide and enhance sufficient foraging habitat for 
Condors and mitigate for all Project impacts to the species. 

(165:46700, emphasis added.) 

                                                                 

 9 See, e..g., 14:4088; 14:4095; 15:04454 [“Due to these measures, the 
conservation and management of mountain landscapes provided for in the 
Ranchwide Agreement, and conservation measures for this species 
incorporated in the draft TUMSHCP, cumulatively considerable impacts to 
this species are not anticipated”]; 15:4455-58; 15:4469-73; 15:4475; 
15:4477; 15:4479; 15:4482-83; 15:4492; 15:4494; 15:4496; 15:4498-500; 
15:4505; 15:4511; 15:4514-15; 15:4518-19; 41:12141; 41:12158-59; 
41:12183-85; 41:12187-88; 41:12198; 82:23712; 82:23715; 82:23718-19; 
82:23721-25; 82:23831-32; 83:24106-07; 98:28300; 128:36649; 128:36777; 
128:36779; 128:36782-83; 128:36787; 128:36790; 131:37441; 131:37444 
[“[t]he Project, in conjunction with the Ranchwide Agreement, will avoid all 
historical Condor roosting habitat within the Ranch and permanently 
preserve and manage up to approximately 240,000 acres (90%) of the Ranch 
for the benefit of the Condor and other species”] 
 10 See, e.g., 15:4452-58; 15:4469-73; 15:4475; 15:4477; 15:4479; 
15:4482-83; 15:4492; 15:4494: 15:4496; 15:4498-500; 15:4505; 15:4511; 
15:4514-15; 15:4515; 15:4519; 41:12184-85; 128:36781; 128:36790; 
129:36948; 129:36949 [“Project-related impacts to condor foraging land are 
fully compensated with the extensive preservation of land in the TMV and 
throughout the Ranch combined with the management measures described in 
the EIR and TUMSHCP.”] 



 31

The effect of the EIR’s repeated references to the Ranchwide 

Agreement and the TUMSHCP is that they are used as de facto mitigation; 

although they are not included as official mitigation measures in the EIR  

(14:4115-19), and therefore are not enforceable, they are cited throughout 

the EIR in order to lessen or soften the Project’s impacts.11  Proposed 

“mitigation measures must be fully enforceable through permit conditions, 

agreements, or other legally binding instruments” (Guidelines § 

15126.4(a)(2)) and cannot be deferred (Guidelines § 15126.4(a)(1)(B).)  

Given their ubiquitous presence throughout the EIR, one might be excused 

for believing that the Ranchwide Agreement and the TUMSHCP are parts of 

the Project and that the TUMSHCP is a final, approved plan.  Yet the 

Ranchwide Agreement is a private agreement between private parties, with 

limited enforceability provisions available only to the parties to that 

agreement (13:3679) while the TUMSHCP is a federal permit that has yet to 

be approved.  (128:6789.)  By conflating the Project, the Ranchwide 

Agreement and the TUMSCHP, and repeatedly analyzing the Project’s 

potential impacts only through the lens of two independent and 

unenforceable plans (one that is a mere proposal), the EIR fails to 

adequately describe the Project or analyze its significant impacts and 

unfairly determines that potential impacts will be less than significant.  (See 

Gray v. County of Madera (2008) 167 Cal.App.4th 1099, 1129 [County’s 

reliance on an unenforceable mitigation measure precluded informed 

decisionmaking and informed public participation]; cf. Kings County Farm 

                                                                 

 11 See, e.g., FN 9 and 10, above; 165:46601 [“The design of the 
project, the proposed conservation planning documents [the TUMSHCP and 
the Ranchwide Agreement], and proposed mitigation measures made all 
project related impacts less than significant.”] 
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Bureau, 221 Cal.App.3d at 728 [“failure to evaluate whether the [mitigation] 

agreement was feasible and to what extent water would be available for 

purchase was fatal to a meaningful evaluation by the city council and the 

public”].) 
 
   b. The Ranchwide Agreement and TUMSCHP are  
    Improperly Included in Cumulative Impacts   
    Analysis 

The Ranchwide Agreement and the TUMSHCP are also included in the 

EIR’s cumulative impacts analysis, where they are described as “two further 

undertakings that are relevant to the cumulative analysis of biological 

resources within the vicinity of” TMV.  (15:4451.)  The EIR concludes that 

the Ranchwide Agreement and TUMSHCP “projects… would result in 

substantial conservation” of special-status species and therefore the Project 

would “result in less-than-significant [and even beneficial] cumulative 

impacts to special-status species within the cumulative study area.”  

(15:4453.) 

However, an EIR’s cumulative impacts analysis is meant to consider 

effects that are together “considerable or which compound or increase other 

environmental impacts” (Guidelines § 15355.); it does not serve as a forum 

to recite potential beneficial effects in order to avoid discussion of adverse 

impacts.  The Ranchwide Agreement and the TUMSHCP certainly are not 

described by the EIR as compounding or increasing other environmental 

impacts.  (15:4453.)  Moreover, their effects are not cumulatively 

considerable.  Two or more individual effects are cumulatively 

“considerable” when the incremental effects of an individual project are 

“significant” (Guidelines § 15065 (a)(3)); that is, when the effects produce 

“a substantial adverse change.”  (Guidelines § 15002(g), emphasis added.)  
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In sum, “[t]he project must make some contribution to the impact; 

otherwise, it cannot be characterized as a cumulative impact of that project.”  

(Sierra Club v. West Side Irrigation Dist. (2005) 128 Cal.App.4th 690, 700, 

quoting 1 Kostka & Zischke, Practice Under the Cal. Environmental Quality 

Act (Cont.Ed.Bar 2003) § 13.36, p. 533.) 

 Respondents discuss both the Ranchwide Agreement and the 

TUMSHCP as beneficial considerations in order to reduce and minimize the 

Project’s impacts.  It matters not that Respondents nonetheless found the 

Project’s cumulative impacts to be significant and unavoidable because 

Respondents cannot assure that other agencies will take proper actions to 

benefit the species (15:4521); the “purposes [of the statement of overriding 

considerations] are undermined if its conclusions are based on 

misrepresentations of the contents of the EIR or it misleads the reader about 

the relative magnitude of the impacts and benefits the agency has 

considered.”  (Woodward Park Homeowners Assn., Inc. v. City of Fresno 

(2007) 150 Cal.App.4th 683, 718 “Woodward Park”.)  Because the EIR’s 

cumulative impacts analysis skews the EIR’s perspective by including the 

Ranchwide Agreement and the TUMSHCP in its cumulative impacts 

analysis, it misleads the reader and thus fails as a matter of law. 
 
  3. The EIR Improperly Rejects the Use of Buffers around  
   GPS Data Points 

 Respondents reject out-of-hand the suggestion of using buffers around GPS 

data points, claiming that they are “unsupported by any science or precedent.”  

(128:36779.)  Not only does this response ignore the support for buffers by 

distinguished condor biologists and the literature (136:38793-94, 136:38801) but it 

ignores the fundamental point of buffers: they are a means to more accurately 

account for the species’ use of an area, including active foraging over a wide 
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expanse, and not merely the sporadic occupancy of a pinpoint location at any given 

time.  (135:38727.)  This is especially important given that Respondents were 

warned that the available GPS data, while useful in showing where condors 

may forage and roost, is useless in determining where they do not forage and 

roost, due to the fact that the GPS data reflects an extremely small sample 

size (a maximum of 14 to 17 birds)12 comprised of recently released condors 

entirely dependent on artificial feeding and rarely engaging in natural 

foraging behavior.  (41:12131; 135:38726-28.)  As the EIR repeatedly makes 

assertions such as “[l]ess than 1% of the data points are within the Tejon Mountain 

Village site,” it is incumbent that it accurately describe the usage of the Project site 

reflected by these data points; failure to do so here “precludes informed 

decisionmaking and informed public participation, thereby thwarting the statutory 

goals of the EIR process.”  (Dry Creek Citizens, 70 Cal.App.4th at 26; 135:38727-

28.)  This point raised by commenters is again ignored by Respondents.  

(129:36778-82.) 
 
 B. The EIR Fails to Properly Analyze the Impacts of Artificial  
  Feeding of Condors 

 The EIR ignores the significant impacts of a core proposed mitigation 

measure: the artificial feeding of condors.  Mitigation Measure 4.4-6 is 

intended to mitigate for the loss of suitable condor foraging habitat, the 

threat of lead poisoning, and habituation-related problems including the 

ingestion of microtrash.  (See 14:4092; 14:4095; 14:4118.)  Numerous 

                                                                 

 
 12 Although the Addendum to the Condor Conservation and 
Management Plan admits that the number of condors “equipped with GPS 
units” is “an important variable in the GPS dataset,” it fails to identify how 
many condors are represented in the data it analyzes.  Nor does the EIR or 
the Condor Plan itself reveal this number.  (129:36934.) 
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commenters (including a number of condor experts) expressed serious 

concerns about supplemental feeding-related impacts that—far from 

compensating effectively for the loss of foraging habitat associated with 

TMV—could jeopardize the long-term prospects for California condor 

recovery and eventual delisting.  (82:23674; 83:24105; 135:38734-37; 

165:46807-08; 165:46810; 165:46840-41; 165:46851-53.)  The EIR largely 

ignores these concerns, resorting to conclusory analyses, over-simplification 

of the issues,13 and mischaracterization and minimization of the available 

evidence, concluding that there are no potential significant impacts related to 

supplemental feeding.   

 As argued by several commenters, the risks associated with 

supplemental feeding are many and include creating a regime of dependency 

in which condors, in the short term, have no incentive to engage in natural 

foraging behaviors and, in the long term, have no ability to do so, in part 

because increasing development pressures and an increasing condor 

population could result in insufficient habitat for individual birds to 

successfully find enough widely dispersed, “natural” sources of food.  (See 

135:38724; 135:38735; 165:46807-08; 165:46810; 165:46851; 270:74556.)  

Commenters also pointed out that artificial feeding manipulates other natural 

behaviors of the species: influencing where condors roost, narrowing the 

composition of their diet, detrimentally altering the frequency with which 

chicks are fed, and, due to the protected nature of the feeding stations, 

                                                                 

 13 (E.g., 128:36786. [the “opinion that supplemental feeding ‘dooms’ 
the condor to [existence as] a ‘virtual zoo animal’ . . . . is at odds with the 
reality of every California condor feeding program, which in turn exists and 
has been determined to be critical to the success of every released population 
of California condors.”].)  
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fostering an unnatural lack of awareness of potential threats that leaves 

condors more vulnerable to predators.  (See 165:46807-08; 165:46852; 

259:71814-17; 270:74548-49; 342:93280.)  Commenters further observed 

that because artificially-fed condors do not need to spend most of their time 

searching the landscape for food, they generally devote more time to “non-

essential activities,” including finding and ingesting human-generated 

microtrash.  (See 135:38736; 165:46807; 165:46851; 270:74546; 342:93269; 

342:93277-80.) 

 Respondents initially ignored these concerns and then subsequently 

denied any potentially significant negative impacts of the artificial feeding 

mitigation measure.  (128:36787.)  The EIR, however, addresses only one of 

the many concerns raised about artificial feeding, summarily dismissing the 

conclusions of peer-reviewed literature that artificial feeding may increase 

the risk of micro-trash ingestion as mere “conjecture” (128:36787.)  

Respondents fail to discuss the many other identified impacts of artificial 

feeding; instead dismissing all concerns on the grounds that artificial feeding 

is necessary because of the threat of lead poisoning.  (128:36786.)  But even 

if artificial feeding is necessary at this time because of lead poisoning risks, 

its potential impacts still must be disclosed, discussed, and mitigated or 

avoided.  (See Sunnyvale West Neighborhood Association v. City of 

Sunnyvale City Council (2010) 190 Cal.App.4th 1351, 1392 [decisionmakers 

and ordinary citizens should not be left wondering” about the extent of a 

project’s impacts]; Woodward Park, 150 Cal.App.4th at 709.)  Respondents’ 

failure to acknowledge the many potential impacts that would be caused by 

the artificial feeding mitigation measure is a failure to proceed in the manner 

required by CEQA.  (See Guidelines § 15126.4 (a)(1)(D); Guidelines § 

15088 (c); Save Our Peninsula, 87 Cal.App.4th at 130.)   
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 To the extent that Respondents supported their conclusion at all, they 

failed to do so with substantial evidence.  (See Woodward Park, 150 

Cal.App.4th at 723; cf. Uphold Our Heritage v. Town of Woodside (2007) 

147 Cal.App.4th 587, 599.)  Respondents provide little more than a 

conclusory statement that the feeding programs will not adversely impact 

condor behavior, relying on the deficient logic that since the artificial 

feeding provides short-term benefits, negative impacts are necessarily 

insignificant.  (See 128:36787.)  But as demonstrated by Petitioners and 

numerous independent commenters, including almost all of the independent 

condor conservation scientific community, artificial feeding causes 

significant impacts.  (See 135:38735-6; 165:46807-08; 165:46810, 

165:46851-2; 270:74546; 270:74556; 342:93269; 342:93277-80.)  The 

EIR’s response is nothing more than argument, speculation, unsubstantiated 

opinion and narrative, and therefore in no way qualifies as substantial 

evidence.  (Pub. Resources Code § 21082.2 (c); Bakersfield Citizens, 124 

Cal.App.4th at 1198.) 
 
 C. The EIR Improperly Defers Analysis of Impacts Caused by  
  Reductions in Grazing and Hunting 

 The Project is made up of a series of narrow development peninsulas 

totaling 7,867 acres interspersed among 18,550 acres of open space.  

(13:3657.)   The fragmentation of the open space significantly impacts its 

habitat qualities and exposes the development areas to hazards, including 

that of wildfire risk.  The EIR reveals that both hunting and grazing will be 

limited within the Specific Plan’s open space, but fails to give any more 

details.  (14:4092; 130:37319.)  The EIR neither discusses nor references 

any sort of detailed hunting management plan and defers a required Grazing 

Management Plan until after Project approval.  (2:395.)  As a result, the EIR 
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fails to reveal the extent that either hunting or grazing will be reduced and 

what may be the environmental impacts of that reduction. 

 One of the foreseeable significant impacts of reducing current hunting 

and grazing activities in TMV will be a loss of food availability for foraging 

condors.  As the EIR acknowledges, condors are opportunistic scavengers 

that maintain wide-ranging foraging patterns—and consequently habitat 

use—depending on overall food availability (165:46601), which in turn 

largely depends on hunting and grazing activities.  (14:4092.)  But the EIR 

fails to describe how much either hunting or grazing will be curtailed as a 

result of the Project, ignoring comments by Appellants and submitted expert 

opinion.  (14:4092; 135:38730; 136:38795.)  As to grazing, the EIR simply 

provides that a grazing management plan will be prepared in the future 

without disclosing how grazing practices will in fact be altered.  (14:4129.)  

The EIR consequently is incapable of making any determination as to how 

many acres of condor foraging habitat will be lost and what the impact of 

this loss would be.  

 The EIR similarly fails to evaluate the consequences of altering the 

grazing regime on fire safety.  As the EIR notes, it is likely that the 

relatively low frequency of fires on the site is directly related to the presence 

of ongoing grazing operations.  (16:4677 [“Cattle remove or reduce fuel, 

resulting in a lower probability that a wildfire will ignite and spread.”].)  The 

reduction of grazing will have a concomitant effect on the vegetation that 

provides the fuel for wildland fires, but the EIR fails to disclose or analyze 

this apparent increase the wildland fire risk.  Similarly, it is impossible for 

the public or decisionmakers to determine whether the Project’s Fire 

Protection Plan and additional mitigation measures are adequate because 
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none of them consider the future changes to grazing.  (16:4677; 16:4682-

83.)  

 Because the EIR fails to include any detail on its hunting management 

plans and defers its grazing management plan until after Project approval, it 

does not and cannot evaluate the consequences of altering either activity on 

condor foraging activities or fire safety.  The EIR thus violates CEQA’s 

demand for meaningful information, which “is not satisfied by simply 

stating information will be provided in the future.” (Vineyard Area Citizens, 

40 Cal.4th at 431, quoting Santa Clarita Organization for Planning the 

Environment v. County of Los Angeles (2003) 106 Cal.App.4th 715, 723.)  

As the courts have long emphasized, “the time to analyze the impacts of the 

Project and to formulate mitigation measures to minimize or avoid those 

impacts [is] during the EIR process, before the Project [receives] final 

approval.  (Richmond, 184 Cal.App.4th at 95.)  By deferring development of 

the grazing management plan, Respondents fail to disclose foreseeable 

impacts and are “obviously unable to gather sufficient information during 

the EIR process itself to develop specific mitigation measures.”  (Richmond, 

184 Cal.App.4th at 95.)  Respondents therefore failed to proceed in the 

manner required by law by violating CEQA’s disclosure requirements.  (See 

Guidelines §§ 15126 [all project phases must be considered in evaluating 

environmental impacts]; 15358 (a)(2) [“effects” include project’s indirect or 

secondary effects]; 15144 [lead agency must use best efforts to “disclose all 

it reasonably can.”].)   

 

IV. CULTURAL RESOURCES     

 Properly followed, CEQA’s procedures should not only fully inform 

Native American communities about the Project’s impacts to their 
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resources, but should also identify and prevent significant impacts to their 

cultural, religious, and historical resources.  Despite the numerous 

important Native American historical, cultural, and religious sites contained 

within the Project footprint, these sites are reduced to insignificance in the 

EIR.  In failing to adequately inform local tribes about the Project’s impacts 

to their resources, and to adhere to procedures needed to identify and 

protect Native American historical and cultural resources, Respondents did 

not proceed in the manner required by CEQA. 
 
 A. The EIR Contains Inadequate Descriptions of Native   
  American Historic Sites  
 The EIR contains curtailed and distorted descriptions of Native 

American historic and cultural site locations, making it “simply impossible 

to know” the precise location of the Native American historic and cultural 

sites, and “render[ing] the protection of cultural resources a guessing game 

at best….”  (83:23901.)  Native American representatives such as Delia 

Dominguez14 have been prevented from obtaining practical knowledge of 

what cultural sites the EIR identifies as within the Project envelope because 

the EIR does not indicate the likely significance of sites, broadly 

categorizes sites as prehistoric camps or bedrock mortar station, does not 

include figures displaying the location of the sites on maps, and includes 

only rough proxies such as: “immediately north of Tejon Lake Drive, about 

2.6 miles east of Tejon Lake (Figure 3)… near the top of a small north 

south tributary of Pastoria Creek/Bear Trap Canyon,” as the totality of site 

                                                                 

 14 Ms. Dominguez, Chairwoman of the Kitanemuk and Yowlumne 
Tejon Indians (83:23901), is identified in the EIR as a Most Likely 
Descendant (hereinafter “MLD”) for the Kitanemuk and Yowlumne Yokuts 
Indian Tribes (15:4560) and is identified by the Native American Heritage 
Commission (“NAHC”) as a Tribal Contact for the Project (80:23161-63). 
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descriptions.15  (49:14356.)  In addition, although sacred burial and ritual 

sites are among the best known of the uses and descriptions which would 

be useful to Native Americans, the EIR’s mere labeling of sites as, for 

example, “bed rock mortar stations” fails to help identify these significant 

cultural sites. (83:23901-05; 48:14263-70; 48:14277-78; 48:14282-301; 

49:14327-14338; 49:14356-72; 49:14508-16.)  As a result, Native 

American representatives are unable to judge the importance of these sites 

or whether their cultural and sacred sites have been identified because their 

location and purpose cannot be ascertained. 
 
 B. The EIR Fails to Disclose Information to Native Americans  
  as Required 
 CEQA instructs lead agencies to “work with the appropriate Native 

Americans as identified by the Native American Heritage Commission” to 

mitigate project impacts on Native American burial sites.  (Guidelines § 

15064.5 (d).)  Local Native Americans requested, as observed by 

Respondents, that Respondents disclose the exact location of the cultural 

and historical resources on the Project site, including burial sites, sacred 

                                                                 

 15 Other examples include the EIR’s descriptions of CA-KER-4010 
(“It is located in a small creek that is tributary to Castac Valley, about two 
miles east of Tejon Lake (Figure 6)”) (49:14358); CA-KER-5357 (“It is 
located near the southeastern limits of the Tejon Mountain Village study 
area, just north of the Los Angeles County line. More specifically, it is 
located on the northern slope of a small east-west canyon that is tributary to 
southern Oso Canyon (Figure 6))” (49:14361); CA-KER-6720 (“This site is 
located on another high ridge immediately north of Tejon Lake Drive.  In 
this case the ridge containing this second site is south of CA-KER-6719 and 
separated from the ridge containing the previous site by a low saddle 
(Figure 3))” (49:14366); CA-KER-6732 (“This site is located in a limestone 
bedrock outcrop near the southeastern limits of the Tejon Mountain Village 
study area on the southern slopes of a high peak (Figure 6), at 1270 meters 
elevation”) (49:14370-71).  The referenced Figures 3 and 6 were not 
included in the EIR.  
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places, villages, and objects.  (83:23901; 83:23942; 82:23856; 80:23198; 

80:203208; 135:38739-40.)16   Rather than providing this information to or 

working with Ms. Dominguez, Respondents provided a map to the Kern 

County Planning Department but required that it be kept confidential, in 

order to “ensure the protection of these cultural resources” from defilement, 

and because “publicly disclosing the exact locations of cultural resources 

sites is not lawful.”  (15:4560; 128:36793-95; 83:23941-42; 82:23864-65.)  

While Appellants agree the information should not be made “public,” it is 

crucial that the information is made available to tribal representatives such 

as Ms. Dominguez so local Native Americans can intelligently assess the 

impact of the TMV development on their cultural and historical resources. 

 Guidelines Section 15064.5(d) provides that Respondents had a 

continuing duty to work with the appropriate Native Americans as 

identified by the NAHC when the initial study identified the existence of or 

probable likelihood of Native American human remains.  Guidelines 

Section 15064.5(d) and Pub. Resources Code Secion 5097.98 mandate that 

Native Americans be made aware of the location of their burial sites 

through a “discuss and confer process” process, in order to identify and 

mitigate the impacts to Native American cultural resources. 

 Respondents failed utterly in complying with the disclosure and 

consultation requirements of both provisions.  Kern County and TMV 

claim their failure to work with local Native Americans and their 

intentional failure to reveal the location of Native American burial sites to 

                                                                 

 16  Ms. Dominguez stated in her comments that “[u]sing numeric 
identifiers makes it simply impossible to know if the many villages and 
sacred sites around the Castac Lake site are the ones identified in the DIER 
... This is a critical problem with the DEIR that renders the protection of 
cultural resources a guessing game at best.”  (83:23901.)   
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the appropriate Native Americans are supported by nondisclosure laws. 

(15:4560 4.5-1; 128:36793-95; 83:23941-42; 82:23864-65.)  However, 

nondisclosure to affected Native Americans is contrary to CEQA per 

Guidelines Section 15064.5(d), and not justified under other laws cited by 

Respondents.  While Government Code Sections 6254.10 and 6254 (r) 

allow for the discretionary withholding of Native American archaeological 

site information, the provision is not intended to block disclosure to Native 

Americans, especially those with a MLD designation or that are listed as 

Tribal Contacts by the NAHC. Moreover, the State of California Tribal 

Consultation Guidelines specifically state that tribal designees may obtain 

information about a given Native American site. (State of California Tribal 

Consultation Guidelines (November 14, 2005), pp. 27-28, at 

http://www.opr.ca.gov/programs/docs/09_14_05%20 

Updated%20Guidelines%20(922).pdf.)  Respondents’ withholding of 

information runs contrary to EPIC, which held that an agency’s refusal to 

provide to Native Americans a report evaluating the presence of Native 

American archeological resources on the project site violated CEQA, 

because disclosure of the report was needed to allow the Native Americans 

to intelligently assess the impact of the Plan on the archeological site.  

(Environmental Protection Information Center, Inc. v. Johnson (1985) 170 

Cal.App.3d 604, 628-30 (“EPIC”).)  Like the Native Americans in EPIC, 

Ms. Dominguez and the Tejon Indian Tribe should have been provided with 

all information concerning their cultural resources. 

 Respondents’ failure to disclose the location of Native American 

cultural, religious, and historical resources to local Native Americans on the 

NAHC’s list of tribal contacts and designated as MLDs violates CEQA’s 

requirement for a good faith and full disclosure of a project’s significant 

environmental effects and precludes informed decision-making and 
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informed public participation. (See Laurel Heights, 47 Cal.3d at 392; 

Bakersfield Citizens, 124 Cal.App.4th at 1197; Association of Irritated 

Residents, 107 Cal.App.4th at 1390; 15:4560; 128:36793-95; 83:23941-42; 

82:23864-65; 174:49152; 174:49156; 174:49158.)  
 
 C. Respondents Failed to Adequately Consult with Trustee  
  Agencies  
 Respondents violated CEQA’s requirement to consult with trustee 

agencies by not disclosing the reports detailing the precise location and 

complete description of Native American cultural resources on the project 

site to the NAHC.  (Pub. Resources Code §§ 5097.94, 5097.95, 21080.4, 

21104(a), 21153(a), 21092.5; Guidelines § 15086; Gov. Code § 65352.4; 

EPIC, 170 Cal.App.3d at 626-27.)  If Respondents had disclosed the 

detailed archeological reports to the NAHC, the NAHC could have 

provided the exact locations of the Native American sites to the MLD and 

local Native Americans on the NAHC’s list of tribal contacts, allowing 

MLD’s and tribal contacts to conduct an adequacy and completeness 

analysis and to make mitigation recommendations.  In addition, by refusing 

the Native Americans’ requests for complete disclosure of the exact 

location of cultural resources, Respondents ignored the NAHC’s specific 

request for Respondents to consult with the Native Americans the NAHC 

listed as tribal contacts regarding their cultural resources. (Guidelines § 

15040(e); 80:23161-4; 83:23901; 83:203208; 174:49159; 83:23941-42.)  

Respondents’ mere mailing of form notice letters to the NAHC and 

corresponding failure to adequately consult deprived Native Americans of 

any meaningful opportunity to protect their cultural resources under CEQA. 
 
 D. The EIR Fails to Analyze Impacts to Significant Historic,  
  Cultural, and Sacred Sites 
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 Due largely to the vague and inadequate project description, the 

Project’s impacts to significant Native American cultural and historical 

resources are unidentified and unanalyzed in the EIR, despite being 

highlighted by commenters.  (See Statement of Facts, above.)  This failure 

makes the EIR insufficient as an informational document, violating CEQA. 

(Pub. Resources Code § 21100 (b)(1); Guidelines § 15126.2(a); Laurel 

Heights, 47 Cal.3d at 390; Dry Creek Citizens, 70 Cal.App.4th at 26.) 

 Numerous comments from Native Americans raised the issue of the 

submerged village of Kashtiq (83:23903; 135:38600-03, 135:38740-41; 

170:47898-99; 171:48208; 81:23363-64), yet Respondents argue that 

Castac Lake is not part of the Project and that the filling of Castac Lake 

does not require an analysis of impacts.  (16:4698; 79:22943.) As described 

in Section II, above, Castac Lake is properly considered part of the Project, 

but even if not, the EIR must still discuss the Project’s impacts on the 

village of Kashtiq, which will be entirely surrounded by the Project.  

(81:234555-56; 82:23853.) 
  
 E. The EIR Fails to Adequately Mitigate Significant Impacts on  
  Cultural Resources 
 For mitigation of impacts to Native American sites, the Guidelines 

state a preference for the use of “preservation-in-place,” which maintains 

the relationship between artifacts and the archaeological context.  

(Guidelines § 15126.4 (b)(3).)  Notably, the Guidelines require that the EIR 

consider and discuss different means that may achieve preservation-in-

place, and also that the EIR identify the basis for selecting a particular 

measure.  (Id.; Guidelines § 15126.4 (a)(1)(B).)  Yet the EIR repeatedly 

fails to discuss different means that would achieve preservation-in-place 

and fails to state whether a greater degree of mitigation would be achieved 
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by implementing one method of preservation in place over the other.  

(15:4560-66.) 

 Similarly, where the EIR identifies Project features such as roadways, 

utility infrastructure, or grading that may impact a Native American cultural 

and historical resource, the EIR leaves to the developer’s discretion whether 

to implement avoidance and preservation via open space, or to use other 

methods that actually exacerbate impacts to the historic cultural resources.  

(15:4560-66.)  At the minimum, these decisions should include a mitigation 

effectiveness analysis.  For example, Mitigation Measures 4.5-22 and 4.5-

25, 26, and 27 merely state that “utilities that may overlie the geotextile 

matting and fill will be embedded within the fill cap, above the geotextile 

mat, or routed northeast of the site” or that “if the construction requires 

encroachment on the bedrock mortars on the south side of the site and 

upslope of the archaeological deposit, these shall be covered with geotextile 

matting and fill.”  (15:4560-66.)  These mitigation measures were imposed 

without analyzing the relative impacts resulting from different methods that 

may achieve preservation-in-place, despite the clear disadvantage of using 

geotextile covering, a “preservation” method that could obliterate many of 

the cultural historic resources.  (15:4560-66; Guidelines § 15126.4 (a)(1)(B), 

15126.4 (b)(3).)  Notably, many Native American sacred sites and burials 

can only truly be preserved by avoidance due to their sacred, religious, and 

spiritual values, or need to be visually observed in order for their historic 

and cultural significance to be recognized.  (170:47943-44; 170:47924; 

170:47955; 83:23901-05.)  Respondents’ failure to analyze the effectiveness 

and adequacy of proposed mitigation measures to protect, and preserve in 

place, Native American cultural and historical resources as required by 
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CEQA threatens to permanently erase vital components of the local Tribes’ 

culture, history, and connection to their ancestors.  

V. AIR QUALITY 
 
 A. The EIR Improperly Defers Mitigation for Air Quality  
  Impacts 
 Californians experience the worst air quality in the nation, with annual 

health and economic impacts estimated at 8,800 deaths and $71 billion per 

year.  (314:85755.)  The Project will degrade the air quality in three air 

basins (12:3459; 12:3466), yet the EIR claims that the Project will not 

conflict with or obstruct implementation of the applicable air quality 

mitigation plan within the San Joaquin Air Basin—and will thus have a less 

than significant impact—because Mitigation 4.3-1 will reduce ozone 

precursors and PM pollution within the San Joaquin Air Basin to below two 

tons per year.  (See, e.g., 12:3458; 13:3863.)  Mitigation 4.3-1, however, 

improperly defers formulation of specific mitigation to future site 

development when the applicant is required to “submit evidence” of 

reductions below two tons per year through several vaguely defined future 

mitigation programs: project design, compliance with the San Joaquin 

Valley Air Pollution Control District (“SJVAPCD”) Independent Source 

Review Program (“ISR”), a Voluntary Emissions Reduction Agreement 

(“VERA”), or “participation in any air mitigation program adopted by Kern 

County that provides equal or more effective mitigation than this mitigation 

measure.”  (12:3458; 13:3863-64.)  While Respondents’ findings relating to 

the Project claim to rely upon the VERA as the primary mechanism to 

reduce the Project’s air quality impacts (1:161), the Mitigation and 

Monitoring Program approved as part of the EIR reveals that any of the 

above programs could be used as mitigation.  (2:342.)  
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 Deferral of mitigation measures is not normally permitted under 

CEQA.  (Guidelines § 15126.4(a)(1)(B); Richmond, 184 Cal.App.4th at 92.)  

Deferral may be appropriate only when the lead agency “(1) undertook a 

complete analysis of the significance of the environmental impact, (2) 

proposed potential mitigation measures early in the planning process, and 

(3) articulated specific performance criteria that would ensure that adequate 

mitigation measures were eventually implemented.”  (Id. at 95.)  The EIR 

fails to meet this standard as (1) its analysis of the significant impacts to air 

quality is inadequate, (2) mitigation measure 4.3-1 contains vague and 

undefined programs, and (3) the VERA cannot ensure that adequate 

mitigation measures will be implemented to meet the ostensible performance 

standards. 
 
  1. The EIR’s Analysis of the Significant Impacts to Air  
   Quality is Inadequate 
 The EIR fails to conduct the necessary analysis and disclosure of 

significant air quality impacts, contributing to the erroneous conclusion that 

mitigation measures will address the potentially significant impacts of the 

Project’s air quality emissions on the adjacent Mojave Air Basin.  The EIR 

must analyze whether the Project “[v]iolates any air quality standard or 

contributes substantially to an existing or projected air quality violation.”  

(Guidelines App. G § III(b) (emphasis added).)  The EIR’s analysis of air 

quality impacts is acutely important where, as here, the Project borders—and 

impacts—three of the most heavily polluted air basins.  Kings County Farm 

Bureau, 221 Cal. App. 3d 692, 723-724. 

 Appellants emphasized that because of the Project’s location “at the 

southern end of the San Joaquin Valley, emissions from the project affect 

not only the San Joaquin Valley but also the adjacent South Coast 
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(metropolitan Los Angeles) air basin and Mojave Desert air basin.”  

(135:38689.)  It was thus crucial to model the Project’s potential 

contribution to exceedances of National Ambient Air Quality Standards in 

the region “even if the speculative emissions reductions achieved through 

compliance with” the ISR and VERA actually do equal the amounts alleged 

in the EIR.  (135:38689-90; see Guidelines § 15125(c) [“the regional setting 

is critical to the assessment of environmental impacts” to “permit the 

significant effects of the project to be considered in the full environmental 

context”].) 

 Appellants further noted that it was not adequate to simply assert that 

the purchase of emissions reduction credits (“ERCs”) under the VERA 

would alleviate the Project’s air quality impacts on the Mojave Air Basin 

because the Project “will still emit ozone, and ozone will be carried to the 

Mojave.”  (81:23360.)  The purchase of ERCs “fail[s] to ensure that the 

emission reductions will occur locally,” allowing locally emitted pollutants 

to travel to adjacent air basins.  (Id.)  Because the ERCs will not offset local 

emissions that would impact communities within or adjacent to the Project, 

the “exact same amount of ozone will be transported from the San Joaquin 

Valley to the Mojave as a result of this Project.”  (Id.) 

 Despite the Project’s additional impacts on the already severe air 

quality in adjacent air basins, the EIR asserts that the ozone and PM 

pollution impacts on the adjacent air basins are “not analyzed in depth” 

because of the Project’s VERA with the SJVAPCD.  (13:3763; 128:36683.)  

Reliance on the VERA, however, does not excuse the EIR’s failure to 

disclose the Project’s significant impacts on adjacent basins.  (City of 

Marina v. Board of Trustees of California State University (2006) 39 Cal. 

4th 341, 348 citing Pub. Resources Code § 21002.1(a).) 
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 The EIR repeatedly recognizes that the meteorological conditions of 

the region contribute to the transport of air pollution from the San Joaquin 

Air Basin to the Mojave Desert Air Basin across the Project site.  (See, e.g., 

13:3763 “ozone transport does occur from the [San Joaquin Air Basin] to the 

[Mojave Air Basin]”; 13:3761; 27:22720).  The transport of pollutants like 

ozone from the San Joaquin Air Basin to the Mojave Air Basin is a 

significant contribution to the Mojave Air Basin’s air quality problems.  

(13:3763.)  The EIR similarly admits that the transport of PM pollution “can 

occur” between the basins yet “the EIR does not specifically discuss the 

possibility of PM2.5 transport” into the Mojave Air Basin.  (128:36683.) 

 The Project’s emission of particulate pollutants adjacent to the Project 

area cannot simply be mitigated by offsetting emissions in other portions of 

the San Joaquin Air Basin.  Respondents acknowledge that particulate 

pollution “is considered to be a localized as well as regional pollutant,” 

(13:3781), and “not all emission reduction projects achieved pursuant to the 

VERA will necessarily occur in the immediate Project vicinity.”  (CT 464-5 

fn 60.)  When emission reductions occur far from the Project site the 

localized pollution generated by the Project on the edge of the Mojave Air 

Basin will have a greater affect on the Mojave Air Basin than an offset of 

localized pollution generated in Fresno. 

 Given the Mojave Air Basin’s non-attainment of air quality standards 

for PM (13:3768), the transport of air pollutants from the Project vicinity 

that results in the Mojave Air Basin’s failure to meet federal and state 

ambient air quality standards (CT 461), the Project’s adjacency to the 

Mojave Air Basin, and the Project’s 164.7 tons per year of PM pollution 

even after mitigation (13:3895), the EIR must disclose and analyze to what 

extent PM pollution will be transported from the Project and impact the 

Mojave Air Basin.  Simply proposing mitigation to address an 
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environmental problem does not allow the lead agency to short circuit 

CEQA’s informational requirement of first fully disclosing and analyzing 

the extent of the problem.  (Guidelines § 15144 [“an agency must use its 

best efforts to find out and disclose all that it reasonably can.”].)  These 

impacts are not “hypothetical” as alleged by Respondents, but real and can 

lead to severe health impacts.  (13:3788-89.)  This type of informational 

omission is particularly egregious when the EIR admits that the Project will 

have significant impacts due to ozone and PM pollution and the adjacent 

Mojave Air Basin receiving the Project’s emissions is in nonattainment for 

those very same pollutants. (12:3459, 12:3466; 13:3768.)  An EIR’s failure 

to analyze the air quality impacts by improperly limiting the scope of 

analysis for applicable air basins runs contrary to CEQA.  (Kings County 

Farm Bureau, 221 Cal.App.3d at 723-724.)  Where, as here, Respondents 

mask the Project’s impacts on adjacent air basins by improperly narrowing 

the impact area, the EIR must be rejected. 
 
  2. Mitigation Measures to Reduce the Emissions in the  
   Deferred Program Have Not Yet Been Proposed 
 The EIR fails to describe the potential mitigation measures to reduce 

the Project’s significant air quality impacts within the San Joaquin Air Basin 

through the deferred mitigation scheme.  CEQA requires that when a 

performance standard is relied upon to reduce the Project’s impacts to below 

a significant level, the potential mitigation measures to reduce those impacts 

must be disclosed.  (See Richmond, 184 Cal. App. 4th at 95.) 

 Respondents incorrectly argue that because they provided “a 

description of extensive mitigation measures… at the earliest possible point 

in the process” that the EIR can properly defer the mitigation measures that 

actually reduce the air quality impacts to a less than significant level.  (CT 

2:465.)  While the EIR proposes some mitigation measures to reduce air 
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quality impacts, those impacts remain significant.  Contrary to CEQA, the 

EIR punts on defining the mitigation measures to achieve the two tons per 

year performance standard.  The analysis of other mitigation measures to 

reduce the Project’s significant impacts below two tons per year is 

improperly deferred. 

 Formulation of the specific mitigation measures is deferred to future 

site development when the applicant is required to “submit evidence” of 

those reductions through a range of undefined and vague mitigation 

measures: project design, compliance with the San Joaquin Air District’s 

ISR program, the Project VERA, or “participation in any air mitigation 

program adopted by Kern County that provides equal or more effective 

mitigation than this mitigation measure.”  (12:3458; 13:3863-64.) 

 There is no discussion of how future “project design” or “participation 

in any air mitigation program adopted by Kern County” would function to 

mitigate air quality emissions.  The EIR provides some detail regarding the 

ISR and VERA program.  Off-site emissions reductions under the San 

Joaquin Air District’s ISR program are achieved through upgraded existing 

diesel engines to clean diesel or electric engines.17  The VERA first refers to 

coordination with the San Joaquin Air District and existing commitments in 

the EIR to support the deferred mitigation scheme.  (13:3854-5).  Like the 

ISR, the VERA then proposes the same emissions reductions engine 

replacement program, but the total VERA program has only achieved a 0.35 

tons per year reduction for PM.  (13:3857.)  Finally, the VERA proposes off-

                                                                 
17 ISR off-site emissions reductions were achieved through “re-powering 
various type of diesel powered industrial portable equipment such as top 
grinder, oil drill rig, plastic granulator and agricultural irrigation pumps, 
with either cleaner diesel engines or by conversion to electric motors.”  
(23:6661.) 
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site mitigation from a Container Trip Reduction Facility that has not been 

built and an unapproved Biodiesel Research Facility.  (13:3857-95.)  In sum, 

the EIR fails to describe the full range of emissions reductions projects 

contemplated in the VERA, to what extent those emission reductions would 

occur, and how much emissions could feasibly be reduced.  This is the same 

type of “nonexclusive, undefined, untested” mitigation measures “of 

unknown efficacy” that have been condemned by the courts.  (Richmond, 

184 Cal. App. 4th at 93.) 
 
 3. The EIR Cannot Ensure That Adequate Mitigation Measures 
  Will be Implemented to Meet Alleged Performance Standards 

 An EIR can only appropriately defer the formulation and analysis of 

mitigation measures where “‘mitigation is known to be feasible’.”  

(Richmond, 184 Cal. App. 4th at 94, citing Sacramento Old City Association 

v. City Council (1991) 229 Cal.App.3d 1011, 1028-1029.)  In this case the 

EIR does not provide substantial evidence that the daunting task of 

mitigating emissions to two tons per year is feasible.  On the contrary, there 

is clear evidence that the mitigation is infeasible. 

 The EIR is clear that even after the existing mitigation measures are 

implemented the Project will result in 164.7 tons per year of PM10 

emissions.  (13:3895; 26:7588-89; 23:6658-59.)  At least 51 tons per year of 

PM pollution must be eliminated through the VERA or ISR program 

through the payment of fees for off-site projects because they cannot be 

reduced on-site.  (Id.)  Individually or together, the four vague and deferred 

mitigation schemes—project design, the ISR program, VERA, or “any air 

mitigation program”—cannot demonstrate the type of emission reductions to 

achieve the two tons per year performance standard.  Somehow hoping 

future project design or mitigation schemes will reduce the impacts that 



 54

cannot be reduced now does not meet CEQA’s requirements.  (See, e.g., 

Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296, 308 

[mitigation conditions require “‘meaningful information’ reasonably 

justifying expectation of compliance”].) 

 After current project design mitigation the Project will result in 164.7 

tons per year of PM10 emissions.  (13:3895; 26:7588-89; 23:6658-59.)  The 

data provided to demonstrate the feasibility of the ISR program can only 

demonstrate off-site reductions of 9 tons of PM10 within the entire San 

Joaquin Air District.  (23:6656.)  Similarly, the VERA can only demonstrate 

the feasibility of reducing PM10 emissions by 0.35 tons.  (13:3894; 

128:36681.)  There is no showing whatsoever regarding the emission 

reductions achieved through “participation in any air mitigation program 

adopted by Kern County.” 

 Even assuming that the Project can take credit for the emission 

reductions from the Biodiesel and Container Trip Reduction Facility 

mentioned in the VERA, which have yet to be completed and are speculative 

at best, the additional reductions for PM10 would amount to 19.5 tons per 

year.  (13:3895.)  Thus, even under the most optimistic scenario, total 

potential emission reductions identified in the EIR would result in less than 

30 tons of PM10 reductions per year, which is just a fraction of the total 

164.7 tons per year emitted from the Project as a whole, or directly within 

the San Joaquin Air Basin.18 

                                                                 
18 Even if the EIR only intends to apply measure 4.3-1 to the 29% of total 
Project’s operational emissions the EIR claims occur within the San 
Joaquin Air Basin, not only does the EIR fail to clearly disclose this more 
limited mitigation obligation, but the identified mitigation would fall short 
of reaching this objective. 
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 Respondents’ assertion that on-site reductions achieved by other 

projects, as required by the ISR, can somehow constitute available emission 

reductions for this Project is inaccurate and misleading.  (128:36687.)  As 

both the EIR and the 2008 Annual Report on the ISR program recognize, the 

ISR program requires individual developers to reduce their on-site emissions 

themselves.  (128:36681; 23:6658.)  On-site reductions from other projects 

involved in the ISR program demonstrate that 1,087 tons of PM that have 

been reduced.  (CT 467 fn. 64.)  However, “nine tons of reductions reflects 

only those off-site projects funded by mitigation fees.”  (CT 467 fn. 64.) 

 The EIR relies on over 51 tons per year of off-site mitigation, which is 

several times greater than the yearly allowance for the entire San Joaquin 

Air Basin.  The EIR’s assertion that the emissions credits available for the 

Project are more than the total off-site emission reductions for the entire San 

Joaquin Air District is a “clearly erroneous or inaccurate” statement that 

does not constitute substantial evidence.  (Guidelines § 15384(a).  The EIR’s 

use of emissions credits would leave no other projects in the San Joaquin 

Basin with available off-site mitigation opportunities and still not achieve 

the ostensible two tons per year threshold.  Because of the failure to provide 

substantial evidence of whether sufficient mitigation opportunities even exist 

in the San Joaquin Air Basin, the EIR does not provide the requisite 

assurances that proposed mitigation is “both feasible and efficacious” and 

fails as a matter of law.  (Richmond, 184 Cal.App.4th at 95.) 

 Importantly, deferral of mitigation to another time and in consultation 

with another agency violates CEQA’s fundamental policy that public 

agencies “should not approve projects” when there are feasible mitigation 

measures to reduce significant environmental impacts.  (Pub. Resources 

Code § 21002.)  By relying on a vague and infeasible mitigation scheme the 
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EIR repeatedly asserts that it has adopted all the feasible mitigation because 

it has already reduced the emissions to below two tons per year, then fails 

adopt other feasible mitigation. 

 Respondents use the deferred mitigation scheme as a tool to avoid their 

obligations to further reduce the Project’s air quality impacts.  In 

circumstances where the lead agency cannot demonstrate the feasibility of 

potential mitigation measures to reduce the Project’s impacts, the “solution 

[is] not to defer the specification and adoption of mitigation measures…, 

but, rather, to defer approval of the Project until proposed mitigation 

measures were fully developed, clearly defined, and made available to the 

public and interested agencies for review and comment.”  (Richmond, 184 

Cal. App. 4th 70, 95.) 

 

CONCLUSION 

 For each of the reasons discussed above, Appellants respectfully 

request that this Court reverse the court’s denial of Appellants’ Petition for 

Writ of Mandate, with instructions that Respondents’ approval of the Tejon 

Mountain Village project be vacated and granting other such relief as 

requested and appropriate. 
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