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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

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



The Newhall Land and Farming Company Job No: 09-1702R-4
December 21, 2009 Page 9

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.
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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.

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



The Newhall Land and Farming Company Job No: 09-1702R-4
December 21, 2009 Page 14

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



Newhall Land and Farming Company

March 28, 2008

99-802-21

-8-

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
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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.
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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
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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



The Newhall Land & Farming Company Job No: 10-1702R-4
February 25, 2010 Page 2

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



The Newhall Land & Farming Company Job No: 10-1702R-4
February 25, 2010 Page 8

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



The Newhall Land & Farming Company Job No: 10-1702R-4
February 25, 2010 Page A2

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. 

 



Staff Report: Upper Santa Clara River   
Chloride TMDL Reconsideration and Conditional SSOs 
 

30 

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. 



LID Water Quality Analysis Results for Landmark Village 
17 May 2011 
Page 13 
 
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.  
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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 



Water Quality Modeling Methodology - LID Addendum 

18 May 2011 

Page 14 

 

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.  



Water Quality Modeling Methodology - LID Addendum 

18 May 2011 

Page 23 

 

 

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 



Board of Supervisors 3 March 8, 2011 

 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
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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
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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.



46

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
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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:
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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-
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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.



77

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.



78

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



97

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



101

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
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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



120

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.
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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
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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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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.
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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.
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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.   
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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.� 



3

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



14

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
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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

1

10

100

1,000

10,000

100,000

1/1/99 5/15/00 9/27/01 2/9/03 6/23/04

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 19: Muddy Creek fecal coliform data and corresponding cumulative frequency distribution 

Muddy Creek Fecal Coliform Records, n=471
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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 
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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 
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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

1

10

100

1,000

10,000

100,000

1,000,000

10,000,000

12/19/85 12/19/89 12/19/93 12/19/97 12/19/01
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%

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 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

Balance Hydrologics, Inc.



205018 Newhall Hydromod Final 10 27 05.doc 2

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).
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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.
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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.

Balance Hydrologics, Inc.



205018 Newhall Hydromod Final 10 27 05.doc 12

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.
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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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